WASTE STORAGE FACILITY
(No.)
Code 313

Matural Resources Conservation Service
Conservation Practice Standard

trbal, state, or local laws goverming waste storage
facilities.

I.  Definition

A waste storage impoundment' made by constructing
an embankment and/or excavating a pit or dugout, or W. Criteria
by fabnicating a srucrure.
The following entena establish minimum allowable
Il. Purpose homits for design parameters, acceptzble installation
processes, or performance requitements.
To temporarily store wastes such as manure, manurs

processing derivatives, leachare, wastewarer, and A. General Criteria

contaminated rumegff from agriculhural sources m a
manner which safepuards the environment

This standard does net prechude the addition of other
off farm orgamic materials, pending approval by the
appropnate regulatory authoniy.

lll. Conditions Where Practice Applies
This standard applies to:

*  waste storage impoundments or stuctures up to
30 milbion gallons mn size;

*  constuchon of a storage facility 1n areas whers
the seils, geography, and topography are suitable
and where the constuction, operation, and
maintenance will protect the soil and water
TESOUTCRS;

*  facilihes that are part of a planned agnculhore
waste management system intended to mest the
faeility management goals, regulatory
requrements, or Rumrient management plans by
providing storage of waste;

*  waste storage facilines uhhzmg embankments
with a maximum sffective height of 25 feet and
where damage resulting from failure would be
limited.

Thiz standard does not apply to the storage of buman
waste or the unstacked waste that accumulates in
anmmial bousing wmts.

IV. Federal, Tribal, State and Local Laws
Waste storage facilitres shall comply with all faderal,
tribal, state, and local laws, rales or regulafions. The

operztor 13 respon=ible for securing requuired permmits.
This standard does net contam the text of the federal,

The following general eritena apply to this
prachce.

1. MAlanagement Assessment

A management assessment shall be conductad,
documented, and incorporated mto the desizn
The azsess shall be performed wath the
owner/operator to explore options and to
determine the purpose of storage components,
awvailable resources, manure disposal schemes,
sand and manure sclids separation methods, and
waste characteristies.

When the intent of the owner/operator 1= to
process and/or treat the varous waste sireams
within the animal production area, the
designer shall provide a namative deseribing
the system. The deseription will inelude the
intent and pwpoese of the treatment or
processing strategles relative to land spreading
or waste distnbution strategies, stabihzation of
organic by-products, separation of sand
bedding, reducing pollutant loads, mutent
concentration, waste consistencies, odor
control, energy production, and volume
reduction.

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

3. Waste Charactenzation
1}  Sources, volumes and consistency of

manure, contaminated mmeff mamme
processing derivatives, leachate,

Consermtion Praclice Standands are reviewed penodicaly and updated #needed. To obian e curent wersion of this standard, MNRCS, W
downiload it from Te electronic Field Ofice Technical Guide, or contact the NRCS State Ofice or the Wisconsin Land and Waser 114

Conssnaation Association office at (608) 441-2677.

"W.ards in Tie standard Mat are snown in italics are desoribed in VIIL Dednitions. The wonds are ialicized the first time they are us=d in the et
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wastewater, and other inputs to the
waste storage facility.

2}  Apimal types.

3} Bedding types and quaniity.

mmconsistency within or between test
pits or borings.

2} Based on the facility foodprint there
zhall be 2 mummum of one test pit or
borng per 15 000 square feat of
footprint, with a mimmwum of tero per

b. Land baze available for unhration of waste. facility. Test pits and borings used to
. meet these critenia zhall be located in
c.  Plapned storage period the footprint er no more than 100 feet
. . from the footprint These test
d. Waste handhing and tramsfer medim_i:r from pitsfsoil borings shall extend to
the waste source to the storage facility. bedrock. a free water surface. or to a
- mimmwum depth to ensure subsurface
s, Faobty waste removal methods. :q_.ru.ra.ti.un and_hedr_cck _sepacratim:l.
£  Storage facility liner possibilities and dictances required in this standard are
achieved.
preferences.
. " S 3}  Soil layers shall be desenbed with
g- Access needs and limitations. respect to thickness, texture using the
k. Safety needs, inchiding those to address the (L'JUmﬁSCE'S‘; SL.DI]J Claﬁnﬁfahcm 5 _,tamm
1 1s il 5), Munsell color, pressnce
sof gases. color of redeximeorphic features (o1l
i  Labor and equipment needs. mﬂﬂ‘]l.'l.l:.lg]_. gleyed roil and moisturs
condition.
j. Potential od 5.
! oror concemms 4) The elevation of bedrock and bedrack
k. Provisions for facility expansion. type, if encountered. such as

Site Aszessment

zandstons, lmestone, dolomute, or
Eranite.

The upper elevation of all satarated
layers encountered.

A site assessment shall be conducted, 5)
documented. and incorporated mio the desizn.
The assessment shall be performed to determine

physical site characteristics that will influence e. Locations of sinkholes and other karst

the placement, construction, mamtenance, and features and direct conduits to
environmentzl integrity of a proposed waste groundwater within 1,000 feet of the
storage facility and transfer components. The facility.

azsessment shall melude mput from the
owner/operator. The site assessment shall
inchide:

d  Locations, dimensions and elevations, sedl
wvolumes, so1l samples, testing resulis, and
reclamation plans of any berrow areas.
Characterize bomrow areas accordmmg to
Section V.4 2 b.(1}), V.A2b(3), and
VA 2b.(4) Test pits for clay borrow
source evaluation shall be completed on a
mammm 100-foot grid

a. Locations and elevations of buldmgs,
roads, lanes, soul test pits, property lines,
setbacks, easements, wells, springs,
floodplains, smface waters, surface drains,
drain tile, unhities, overhead lines, culfural
resources, and wetlands. i i L

e. Identfication of potential impacts from
failwre of the embankments ners, or
struchmres.

b.  Test pit or soil boring logs, soil test results,
a so01l survey photo, and 3 namratrve
descnibing the dezign parameters that have

NRCE, Wi
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
to charactenize the subsurface (zoils,
satuwration, and bedrock). Test pits or
bonngs shall be added if there 15

Flood Prone Areas

Waste storage facilities located m flood prons
areas shall be protected from mundation
struchral damage, and instability. These
facilifies shall be desizned to accommodate any
addifional loading resulting from static water







313-2

&

wastewater, and other inputs to the
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- mimmwum depth to ensure subsurface
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The upper elevation of all satarated
layers encountered.

A site assessment shall be conducted, 5)
documented. and incorporated mio the desizn.
The assessment shall be performed to determine

physical site characteristics that will influence e. Locations of sinkholes and other karst

the placement, construction, mamtenance, and features and direct conduits to
environmentzl integrity of a proposed waste groundwater within 1,000 feet of the
storage facility and transfer components. The facility.

azsessment shall melude mput from the
owner/operator. The site assessment shall
inchide:

d  Locations, dimensions and elevations, sedl
wvolumes, so1l samples, testing resulis, and
reclamation plans of any berrow areas.
Characterize bomrow areas accordmmg to
Section V.4 2 b.(1}), V.A2b(3), and
VA 2b.(4) Test pits for clay borrow
source evaluation shall be completed on a
mammm 100-foot grid

a. Locations and elevations of buldmgs,
roads, lanes, soul test pits, property lines,
setbacks, easements, wells, springs,
floodplains, smface waters, surface drains,
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resources, and wetlands. i i L

e. Identfication of potential impacts from
failwre of the embankments ners, or
struchmres.

b.  Test pit or soil boring logs, soil test results,
a so01l survey photo, and 3 namratrve
descnibing the dezign parameters that have
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
to charactenize the subsurface (zoils,
satuwration, and bedrock). Test pits or
bonngs shall be added if there 15

Flood Prone Areas

Waste storage facilities located m flood prons
areas shall be protected from mundation
struchral damage, and instability. These
facilifies shall be desizned to accommodate any
addifional loading resulting from static water
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
to charactenize the subsurface (zoils,
satuwration, and bedrock). Test pits or
bonngs shall be added if there 15

Flood Prone Areas

Waste storage facilities located m flood prons
areas shall be protected from mundation
struchral damage, and instability. These
facilifies shall be desizned to accommodate any
addifional loading resulting from static water
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
to charactenize the subsurface (zoils,
satuwration, and bedrock). Test pits or
bonngs shall be added if there 15

Flood Prone Areas

Waste storage facilities located m flood prons
areas shall be protected from mundation
struchral damage, and instability. These
facilifies shall be desizned to accommodate any
addifional loading resulting from static water
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
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wastewater, and other inputs to the
waste storage facility.

2}  Apimal types.

3} Bedding types and quaniity.

mmconsistency within or between test
pits or borings.

2} Based on the facility foodprint there
zhall be 2 mummum of one test pit or
borng per 15 000 square feat of
footprint, with a mimmwum of tero per

b. Land baze available for unhration of waste. facility. Test pits and borings used to
. meet these critenia zhall be located in
c.  Plapned storage period the footprint er no more than 100 feet
. . from the footprint These test
d. Waste handhing and tramsfer medim_i:r from pitsfsoil borings shall extend to
the waste source to the storage facility. bedrock. a free water surface. or to a
- mimmwum depth to ensure subsurface
s, Faobty waste removal methods. :q_.ru.ra.ti.un and_hedr_cck _sepacratim:l.
£  Storage facility liner possibilities and dictances required in this standard are
achieved.
preferences.
. " S 3}  Soil layers shall be desenbed with
g- Access needs and limitations. respect to thickness, texture using the
k. Safety needs, inchiding those to address the (L'JUmﬁSCE'S‘; SL.DI]J Claﬁnﬁfahcm 5 _,tamm
1 1s il 5), Munsell color, pressnce
sof gases. color of redeximeorphic features (o1l
i  Labor and equipment needs. mﬂﬂ‘]l.'l.l:.lg]_. gleyed roil and moisturs
condition.
j. Potential od 5.
! oror concemms 4) The elevation of bedrock and bedrack
k. Provisions for facility expansion. type, if encountered. such as

Site Aszessment

zandstons, lmestone, dolomute, or
Eranite.

The upper elevation of all satarated
layers encountered.

A site assessment shall be conducted, 5)
documented. and incorporated mio the desizn.
The assessment shall be performed to determine

physical site characteristics that will influence e. Locations of sinkholes and other karst

the placement, construction, mamtenance, and features and direct conduits to
environmentzl integrity of a proposed waste groundwater within 1,000 feet of the
storage facility and transfer components. The facility.

azsessment shall melude mput from the
owner/operator. The site assessment shall
inchide:

d  Locations, dimensions and elevations, sedl
wvolumes, so1l samples, testing resulis, and
reclamation plans of any berrow areas.
Characterize bomrow areas accordmmg to
Section V.4 2 b.(1}), V.A2b(3), and
VA 2b.(4) Test pits for clay borrow
source evaluation shall be completed on a
mammm 100-foot grid

a. Locations and elevations of buldmgs,
roads, lanes, soul test pits, property lines,
setbacks, easements, wells, springs,
floodplains, smface waters, surface drains,
drain tile, unhities, overhead lines, culfural
resources, and wetlands. i i L

e. Identfication of potential impacts from
failwre of the embankments ners, or
struchmres.

b.  Test pit or soil boring logs, soil test results,
a so01l survey photo, and 3 namratrve
descnibing the dezign parameters that have
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
to charactenize the subsurface (zoils,
satuwration, and bedrock). Test pits or
bonngs shall be added if there 15

Flood Prone Areas

Waste storage facilities located m flood prons
areas shall be protected from mundation
struchral damage, and instability. These
facilifies shall be desizned to accommodate any
addifional loading resulting from static water
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wastewater, and other inputs to the
waste storage facility.

2}  Apimal types.

3} Bedding types and quaniity.

mmconsistency within or between test
pits or borings.

2} Based on the facility foodprint there
zhall be 2 mummum of one test pit or
borng per 15 000 square feat of
footprint, with a mimmwum of tero per

b. Land baze available for unhration of waste. facility. Test pits and borings used to
. meet these critenia zhall be located in
c.  Plapned storage period the footprint er no more than 100 feet
. . from the footprint These test
d. Waste handhing and tramsfer medim_i:r from pitsfsoil borings shall extend to
the waste source to the storage facility. bedrock. a free water surface. or to a
- mimmwum depth to ensure subsurface
s, Faobty waste removal methods. :q_.ru.ra.ti.un and_hedr_cck _sepacratim:l.
£  Storage facility liner possibilities and dictances required in this standard are
achieved.
preferences.
. " S 3}  Soil layers shall be desenbed with
g- Access needs and limitations. respect to thickness, texture using the
k. Safety needs, inchiding those to address the (L'JUmﬁSCE'S‘; SL.DI]J Claﬁnﬁfahcm 5 _,tamm
1 1s il 5), Munsell color, pressnce
sof gases. color of redeximeorphic features (o1l
i  Labor and equipment needs. mﬂﬂ‘]l.'l.l:.lg]_. gleyed roil and moisturs
condition.
j. Potential od 5.
! oror concemms 4) The elevation of bedrock and bedrack
k. Provisions for facility expansion. type, if encountered. such as

Site Aszessment

zandstons, lmestone, dolomute, or
Eranite.

The upper elevation of all satarated
layers encountered.

A site assessment shall be conducted, 5)
documented. and incorporated mio the desizn.
The assessment shall be performed to determine

physical site characteristics that will influence e. Locations of sinkholes and other karst

the placement, construction, mamtenance, and features and direct conduits to
environmentzl integrity of a proposed waste groundwater within 1,000 feet of the
storage facility and transfer components. The facility.

azsessment shall melude mput from the
owner/operator. The site assessment shall
inchide:

d  Locations, dimensions and elevations, sedl
wvolumes, so1l samples, testing resulis, and
reclamation plans of any berrow areas.
Characterize bomrow areas accordmmg to
Section V.4 2 b.(1}), V.A2b(3), and
VA 2b.(4) Test pits for clay borrow
source evaluation shall be completed on a
mammm 100-foot grid

a. Locations and elevations of buldmgs,
roads, lanes, soul test pits, property lines,
setbacks, easements, wells, springs,
floodplains, smface waters, surface drains,
drain tile, unhities, overhead lines, culfural
resources, and wetlands. i i L

e. Identfication of potential impacts from
failwre of the embankments ners, or
struchmres.

b.  Test pit or soil boring logs, soil test results,
a so01l survey photo, and 3 namratrve
descnibing the dezign parameters that have
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been derived from the soils data. Testpit 3.
sodl or bening criteria include:

1} The pumber and distributon needed
to charactenize the subsurface (zoils,
satuwration, and bedrock). Test pits or
bonngs shall be added if there 15

Flood Prone Areas

Waste storage facilities located m flood prons
areas shall be protected from mundation
struchral damage, and instability. These
facilifies shall be desizned to accommodate any
addifional loading resulting from static water
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levels or sahwrated soils. The lowest point at
whach floodwater could enter the waste storage
facility shall be 2 feet above the maxmum
alevation of flow resulting from a 10{0-year, 24-
hour rainfall event.

Location

W aste storage facilities shall be located so the
potental impacts from breach of embankment,
accidental relezze, and Imer farlure are
mumimized. Potential farlures and
environmental impacts identfied m the =ite
assessment shall be addreszed in the design
phase, the operation and maintenance plan,
and/or the emergency acton plan.

Diezign Storage Volume

Design storage volumes shall be caleulated with
the procedures and default values found mn the
Wizconsm supplement to Chapter 10 of the
MWERCS Agncultural Waste Management Field
Handbook (AWMFH) or site-specific estimates
and mezswements documented m the plan. The
design storage duration and volume shall be
consistent with the nument management plan
and emptying schedule. Diesign volume shall
inchide the sum of the following during the
storage period:

#  Manure, bedding and other wastes.

*  The volume of wastewater from all sources
that 15 anficipated to enter the storage
facility. The wastewater volume shall be
based on default values or esimates and
measmrements documented in the plan.

*  Normal precipitztion less evaporation on
the surface of the facihity.

=  Funoff volumes from the drainage area for
design storage duration

*  25-year, 24-hour precipitation on the
snface of the facility.

*  25oyear, 24-hour munoff volume from the
drainage area.

AMaxmum Chperating Level

The maxmum eperating level for ligmd or
slurry waste storage faciliies shall be the
storage level that provides for the design
storage volume histed in Section V.4 5 less the
volume of precipitation and mnoff from the 25-
year, 24-hour storm event. Ses Figure 1.

313-3

A permanent marker or mdicator that does not
compromize the integnty of the lner shall be
mstalled at the maximum operatmg level The
stored waste shall be managed sach that it
remains below the mamimum operating level
during normal eperating condifions. State or
local codes may require additional markers.

A contmgency plan shall be mplemented

when the maximum eperating level is reached
Extra Depth for Safety

A mimmum of one foot of depth shall be added
to the design storage volume to reduce the risk
of overtoppmg. This depth 15 not intended to
add storage capacity. See Fizure 1.

Remaining Waste and Sumps

Ap additional depth shall be added to the
facility to accommodate the waste that cannot
be rontinely removed duing emptyving. A
mummm of tewo feet shall be added to storage
depth for facilites with side slopes and one foot
for vertical walled facihties. The additional
storage depth can be reduced if a sump 15
installed or other provisions to empty the
facility have been made.

Separation from Subsurface Saturation or
Bedrock

The separation 15 determuned to be the
closest distance from any point on the mm=ide
surface (bottom and sides) of the storage
facility to the feature from which separation
1s required.

The definition of subsurface satuwration 15 not
intended for application in any context other
than to protect stuctures installed from
hydrostatic leadings.

a. For the pwposes of this standard,
factors used to 1dentify subsurface
saturation shall include observed
saturafion, gleved seil, zray mottles,
and so1l color in conjunchon with
nearby surface water features. The
highest subsuwrface satuwration slevation
in a test pii/soil boring will be identified
by any of the following soil properties.

1} Free water or wet soil 1dentified by
gliztemng, due to the slow releazs
of water.
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levels or sahwrated soils. The lowest point at
whach floodwater could enter the waste storage
facility shall be 2 feet above the maxmum
alevation of flow resulting from a 10{0-year, 24-
hour rainfall event.

Location

W aste storage facilities shall be located so the
potental impacts from breach of embankment,
accidental relezze, and Imer farlure are
mumimized. Potential farlures and
environmental impacts identfied m the =ite
assessment shall be addreszed in the design
phase, the operation and maintenance plan,
and/or the emergency acton plan.

Diezign Storage Volume

Design storage volumes shall be caleulated with
the procedures and default values found mn the
Wizconsm supplement to Chapter 10 of the
MWERCS Agncultural Waste Management Field
Handbook (AWMFH) or site-specific estimates
and mezswements documented m the plan. The
design storage duration and volume shall be
consistent with the nument management plan
and emptying schedule. Diesign volume shall
inchide the sum of the following during the
storage period:

#  Manure, bedding and other wastes.

*  The volume of wastewater from all sources
that 15 anficipated to enter the storage
facility. The wastewater volume shall be
based on default values or esimates and
measmrements documented in the plan.

*  Normal precipitztion less evaporation on
the surface of the facihity.

=  Funoff volumes from the drainage area for
design storage duration

*  25-year, 24-hour precipitation on the
snface of the facility.

*  25oyear, 24-hour munoff volume from the
drainage area.

AMaxmum Chperating Level

The maxmum eperating level for ligmd or
slurry waste storage faciliies shall be the
storage level that provides for the design
storage volume histed in Section V.4 5 less the
volume of precipitation and mnoff from the 25-
year, 24-hour storm event. Ses Figure 1.
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A permanent marker or mdicator that does not
compromize the integnty of the lner shall be
mstalled at the maximum operatmg level The
stored waste shall be managed sach that it
remains below the mamimum operating level
during normal eperating condifions. State or
local codes may require additional markers.

A contmgency plan shall be mplemented

when the maximum eperating level is reached
Extra Depth for Safety

A mimmum of one foot of depth shall be added
to the design storage volume to reduce the risk
of overtoppmg. This depth 15 not intended to
add storage capacity. See Fizure 1.

Remaining Waste and Sumps

Ap additional depth shall be added to the
facility to accommodate the waste that cannot
be rontinely removed duing emptyving. A
mummm of tewo feet shall be added to storage
depth for facilites with side slopes and one foot
for vertical walled facihties. The additional
storage depth can be reduced if a sump 15
installed or other provisions to empty the
facility have been made.

Separation from Subsurface Saturation or
Bedrock

The separation 15 determuned to be the
closest distance from any point on the mm=ide
surface (bottom and sides) of the storage
facility to the feature from which separation
1s required.

The definition of subsurface satuwration 15 not
intended for application in any context other
than to protect stuctures installed from
hydrostatic leadings.

a. For the pwposes of this standard,
factors used to 1dentify subsurface
saturation shall include observed
saturafion, gleved seil, zray mottles,
and so1l color in conjunchon with
nearby surface water features. The
highest subsuwrface satuwration slevation
in a test pii/soil boring will be identified
by any of the following soil properties.

1} Free water or wet soil 1dentified by
gliztemng, due to the slow releazs
of water.
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Figure 1
Design Storage Volume
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levels or sahwrated soils. The lowest point at
whach floodwater could enter the waste storage
facility shall be 2 feet above the maxmum
alevation of flow resulting from a 10{0-year, 24-
hour rainfall event.

Location

W aste storage facilities shall be located so the
potental impacts from breach of embankment,
accidental relezze, and Imer farlure are
mumimized. Potential farlures and
environmental impacts identfied m the =ite
assessment shall be addreszed in the design
phase, the operation and maintenance plan,
and/or the emergency acton plan.

Diezign Storage Volume

Design storage volumes shall be caleulated with
the procedures and default values found mn the
Wizconsm supplement to Chapter 10 of the
MWERCS Agncultural Waste Management Field
Handbook (AWMFH) or site-specific estimates
and mezswements documented m the plan. The
design storage duration and volume shall be
consistent with the nument management plan
and emptying schedule. Diesign volume shall
inchide the sum of the following during the
storage period:

#  Manure, bedding and other wastes.

*  The volume of wastewater from all sources
that 15 anficipated to enter the storage
facility. The wastewater volume shall be
based on default values or esimates and
measmrements documented in the plan.

*  Normal precipitztion less evaporation on
the surface of the facihity.

=  Funoff volumes from the drainage area for
design storage duration

*  25-year, 24-hour precipitation on the
snface of the facility.

*  25oyear, 24-hour munoff volume from the
drainage area.

AMaxmum Chperating Level

The maxmum eperating level for ligmd or
slurry waste storage faciliies shall be the
storage level that provides for the design
storage volume histed in Section V.4 5 less the
volume of precipitation and mnoff from the 25-
year, 24-hour storm event. Ses Figure 1.
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A permanent marker or mdicator that does not
compromize the integnty of the lner shall be
mstalled at the maximum operatmg level The
stored waste shall be managed sach that it
remains below the mamimum operating level
during normal eperating condifions. State or
local codes may require additional markers.

A contmgency plan shall be mplemented

when the maximum eperating level is reached
Extra Depth for Safety

A mimmum of one foot of depth shall be added
to the design storage volume to reduce the risk
of overtoppmg. This depth 15 not intended to
add storage capacity. See Fizure 1.

Remaining Waste and Sumps

Ap additional depth shall be added to the
facility to accommodate the waste that cannot
be rontinely removed duing emptyving. A
mummm of tewo feet shall be added to storage
depth for facilites with side slopes and one foot
for vertical walled facihties. The additional
storage depth can be reduced if a sump 15
installed or other provisions to empty the
facility have been made.

Separation from Subsurface Saturation or
Bedrock

The separation 15 determuned to be the
closest distance from any point on the mm=ide
surface (bottom and sides) of the storage
facility to the feature from which separation
1s required.

The definition of subsurface satuwration 15 not
intended for application in any context other
than to protect stuctures installed from
hydrostatic leadings.

a. For the pwposes of this standard,
factors used to 1dentify subsurface
saturation shall include observed
saturafion, gleved seil, zray mottles,
and so1l color in conjunchon with
nearby surface water features. The
highest subsuwrface satuwration slevation
in a test pii/soil boring will be identified
by any of the following soil properties.

1} Free water or wet soil 1dentified by
gliztemng, due to the slow releazs
of water.
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Gleyed seal, that may extend
uninterrupted from an obzerved
free water surface.

The presence of distinct gray
redomorphic features with a
chroma of 2 or less based en
Munsell color charts.

Depleted matrices having a value
of 4 or more and chroma 2 or less
based on Munsell color charts. In
some cases soll parent matenals
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
pozition, elevaton or soils in
relation to nearby water features,

In zo1ls not conducive to motthing, such
a5 sand, the subsurface saturation
elevation shall be establizhed by
evaliating the =01l morphology of the
soll profile. Other indieators that may
be considered in making the
determination are the position of the

soll in the landseape, topography,
nearby wetlands and well construction
logs.

Subsurface satwration, if encoumterad
shall net be drained (or have water-
bearmg layers removed) except as
described for perched conditions.
Perched conditions may be dramned or
water-bearmg materials removad to
achieve separation distances in the
tables and relieve hydrostatic loads on
the facihiy. Documentation to
demonstrate that subswface saturation
15 perched and of drainable extent or its
effacts otherwise eliminated shall be
included in the site assessment. All
drainage systems shall drain by gravity.
The effact of temporary tailwater on the
structure or liner and the effects of
ontletting to perenmal and mntermittent
waterways shall be evaluated. A
drainage system shall be located around
the outside permmeter of the facility
footpnnt and drain to a smface outlet.
A drainage system may alse be located
around the sutmide perimeter of an
footpnnt if the drainage system outlets

to a manhole that can be monitored for
Liquid level and pumped if nesded to
remove lgquids.

If the site aszessment indicates artesian
features, a hydrozeologic and
geotechmeal evaluation of the site shall
be completed to determine the zite
swtabilhity for an in-ground waste
storage facihity.

Execavation of bedrock is permitted to
achiave the required separation distance
as specified in the tables. Bedrock shall
not be removed by blasting. The
exposad bedrock swface shall be
evaluated to ensure a structwrally sound
base for liner or other seil material
Fractures or voids shall be treated to
prevent migration of soil materal The
surface of excavated bedrock shall have
a posifive grads, munimwum of 1 percent,
under and away from the storage faclity,
as to prevent any sigmficant ponding on
the rock suface. If bedrock 15
excavated, the matenal placed betwreen
the liner and the bedrock shall have a
minimum of 20% passing the #200
sleve.

10, Safety Design

Safety design shall identify and mimmuze the
hazards to ammals and people. In parheular,
waste storage facility designs may create
confined spaces, which may pose significant
hazards in terms of the mhalation of polsonous
zases, asphymiation, or explosion Ata
oumiroum, safiety design shall include the
following.

a.  Warmng signs, fences, ladders, ropes, rails,
and other devices shall be provided, as
appropriate. A fence 13 requred unlezs the
waste storape facihity has vertical walls §
feet sbove the mround swface or the waste
storage facility has a cover that wall support
foot traffic. Fences shall discowrage
passage of lvestock 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.




11.

c.  Equpment access ramps and embankment

slopes shall be compatible wath the
equipment mtended to be wsed.

d. Confined spaces where human enfry may

ocewr shall be designed and operated 1

comphance with the provisions contamed
m ASABE EP470, Manure Storage Safety.

Engineering Design Documentation

Engineering design documentation shall be
prepared mn accordance with the critena of
thiz standard. The design documentation
zhall include:

Management aszessment,

Site azsessment,

Operation and maintenance plan,
Construetion plan,

Construction Quality Assuwrance Plan,
Enginssning computations, such as
runoff, structural (unless usmg NRECS
Standard Drawings), earthwork

quanfities, and velumetric computations

for siming of waste storage facility.

Documentation for sitmg temporary,

unconfined stacks of manure and denvatives

outside the ammal production area shall
include:

*  Manzgement aszeszment,

*  Site assessment, and

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

313-5

Fegurements for foundation
preparation and treztment, includmg
bedrock treatment.

Feferences to components supplisd by
others (pumps, ete.).

Vegetative reqmrements.

Surface Dramage/Grading plan.
Subsurface drainage details.

Location of seil test pits within 100 feet
of the facility footprint on the plan
wiew, and a summary of so1l logs
plotted on the cross sechions or profile.
Identification of borrow source
location(z)

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

Construction site erosion control
practices

Approsmimate location of whilities and
notification regmrements.
Specifications for materials and
installation

Siznature of the person respensible for
the design their engineering seal
NERCS Job Approval or WDATCP
Apgricultural Ensmeering Practitionsr
Certification level the date, and a
statement attesting the plans meet the
requrements of the WI FOTG 313
Conservation Practice Standard.

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

1}, Construction Quality Assurance Plan
12, Construction Plans and Specifications
A construchon quality assurance plan 1s
required that deseribes the type and frequency
of testing, items requiring observanon, and the
decumentation requived. The plan shall be
implemented by a person with NECS Job
Approval, WDATCP Apnculiurzl Engineering
Practifioner Certification, a Wisconsin
registered professional engineer, or staff under
the direction and conirol of the person holding
the aforementioned credentials. The
constuction quality assuwrance plan shall
address all the following ttems:

Construction plans and speeifications for
materials and mstallation shall be prepared to
serve as a basis for construchon of the
practice. Construction plans and specifications
shall inelude, as applicable:

*  Plan view of system layout.

&  Mimmwuam of two cross sections,
perpendicular to each other, for each
waste storage facility.

&  Stuctwral details of components
sufficient to clearly show the
construction requirements.

*  Detals for joiuing different liner types
or new liners to exizting hners.

* Locations, sizes, and type of pipelines
and appuwrtenances, including z profils
of the waste transfer system.

* Contact information and responsibiliies
of key parties (ncluding owner,
designer, construction observer, and
contractor).

*  Pre-construction meeting agenda items
{mcluding quality assurance plan,
eonstuction plans and specifications,
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11.

c.  Equpment access ramps and embankment

slopes shall be compatible wath the
equipment mtended to be wsed.

d. Confined spaces where human enfry may

ocewr shall be designed and operated 1

comphance with the provisions contamed
m ASABE EP470, Manure Storage Safety.

Engineering Design Documentation

Engineering design documentation shall be
prepared mn accordance with the critena of
thiz standard. The design documentation
zhall include:

Management aszessment,

Site azsessment,

Operation and maintenance plan,
Construetion plan,

Construction Quality Assuwrance Plan,
Enginssning computations, such as
runoff, structural (unless usmg NRECS
Standard Drawings), earthwork

quanfities, and velumetric computations

for siming of waste storage facility.

Documentation for sitmg temporary,

unconfined stacks of manure and denvatives

outside the ammal production area shall
include:

*  Manzgement aszeszment,

*  Site assessment, and

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

313-5

Fegurements for foundation
preparation and treztment, includmg
bedrock treatment.

Feferences to components supplisd by
others (pumps, ete.).

Vegetative reqmrements.

Surface Dramage/Grading plan.
Subsurface drainage details.

Location of seil test pits within 100 feet
of the facility footprint on the plan
wiew, and a summary of so1l logs
plotted on the cross sechions or profile.
Identification of borrow source
location(z)

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

Construction site erosion control
practices

Approsmimate location of whilities and
notification regmrements.
Specifications for materials and
installation

Siznature of the person respensible for
the design their engineering seal
NERCS Job Approval or WDATCP
Apgricultural Ensmeering Practitionsr
Certification level the date, and a
statement attesting the plans meet the
requrements of the WI FOTG 313
Conservation Practice Standard.

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

1}, Construction Quality Assurance Plan
12, Construction Plans and Specifications
A construchon quality assurance plan 1s
required that deseribes the type and frequency
of testing, items requiring observanon, and the
decumentation requived. The plan shall be
implemented by a person with NECS Job
Approval, WDATCP Apnculiurzl Engineering
Practifioner Certification, a Wisconsin
registered professional engineer, or staff under
the direction and conirol of the person holding
the aforementioned credentials. The
constuction quality assuwrance plan shall
address all the following ttems:

Construction plans and speeifications for
materials and mstallation shall be prepared to
serve as a basis for construchon of the
practice. Construction plans and specifications
shall inelude, as applicable:

*  Plan view of system layout.

&  Mimmwuam of two cross sections,
perpendicular to each other, for each
waste storage facility.

&  Stuctwral details of components
sufficient to clearly show the
construction requirements.

*  Detals for joiuing different liner types
or new liners to exizting hners.

* Locations, sizes, and type of pipelines
and appuwrtenances, including z profils
of the waste transfer system.

* Contact information and responsibiliies
of key parties (ncluding owner,
designer, construction observer, and
contractor).

*  Pre-construction meeting agenda items
{mcluding quality assurance plan,
eonstuction plans and specifications,

NRCE, W
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desizn change procedures, and eritical
project-specific items).

Observation and construction
verification (including items to be
verified, sequencing, lavout/staking,
nofification requirements, and onsite
materials testing documentation).
Items to be noted on as-bwlt plans, job
diary, and other certification (attesting)
documentation.

14. Operaton and Alaintenance

Anoperation and maintenznes plan shall be
developed that 15 consistent with the purposes
of this practice, intended hife of the components,
safety requirements, and the critena for the
design. Afa minmmum, the plan shall melude:

a. A namatrve describing the pwrpose of the
system or struciure and how 1t 15 intended
to operate. This narrative should mclude
desizn criteria such as mumber and tvpe of
animals, type of waste, type of bedding,
days of storage, method for empiying,
vehicle sizes intended to operate within or
near the system and other perfinent
operational information

A requirement that waste be removed and
utihzed in accordance with Wisconsin
MECS Field Office Techmcal Guide,
Section IV (WIFOTG), Standard 590,
Hutrient Management.

Reguitements for location and methods of
waste removal in erder to mamtain liner

miegTity.

Fequirements for monitoring the waste
level relative to the permanent maxpmum
operating level markers or indicators.

Regurements for inspecting and
maintaimng the structural components and
mechanical systems.

A requiremnent to contact the appropnate
regulatory authonty for approval prior to
storing any off-farm waste materzal in a2
waste storage facility that has been
constructed using the cnteria in this
standard.

A contingency plan, which shall be
implemented when the maximmm
operating level 1= reached. The
contngency plan shall inchode how to
handle unexpected volumes of wastewater

NRCS, Wi
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and/or runcff that could cause the system
to overflow before scheduled empiying
can occur. The contingency plan shall
provide for the safe dispesihion of waste.

An emergency response plan to deal with
failures, spills, or overflows at the animal
produchon area to minnize
environmental impacts.

Safety 15:ues and procedures'requirements
connected with waste storage facilites,

mecluding confined spaces.
. Seeding and AMulching

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

Specific Criteria for Waste Storage
Impoundmenis and Structures

Waste Storage impoundments and somectures shall be
designed to contain all wastes untl emptied and
uizlized in accordance with the Operation and
Maintenance Plan. The storage facilihes may be
used alone or n combination to contain the vanous
waste streams. There shall be no gravity outlets
from the waste storage as a means of empiying the
facility. Flow from an awaliary spillway st
discharge to secondary contamment. Gravity flow
between waste storage facilities 1s acceptable,
however a secondary contamment or addifional
storage capacity must be provided for the potennial
waste volome release. The followmg specific
critenia apply to this practice:

1. Concrete Liners

Floors and slabs=used as a lmer shall be
desizned 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 m
aceordance wath ACI 360, Gude to Design of
Slzbs-on-Groumd and Concrete Floors on
Ground, Chapter 3, Portland Cement
Aszsociation (PCA).

Concrete with waterstop — The concrete
shall contam distnbuted reinforcing steal,
and all joints shall have embedded
waterstop 1n accordance with Wisconsm
FOTG Constraction Specification 4,
Concrets (Spec. 4.




IF ITS NOT

REQUIRED UP Addendum #1
FRONT IN THE INSPECTION PLAN
INSPECTION PLAN

WE CAN'T
IT LATER

ASK FOR

rformed as stated below:
NRCS Job Approval:
. WDATCP Agricultural Engineering Practitioner
Certification;
c. Staff under the direction and control of the perscn holding the
aforementioned credentials.

B. Waterstop Specifications:

1.

2.

Waterstop shall be 3/16"x6" PVC, ribbed with center bulb.
Waterstop shall be secured in place at all construction joints.

Embedded waterstops shall be located as shown on the drawings and secured
in position so that displacement does not occur during eoncrete 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 maaufacturer (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 one halfl the waterstops width to
the face of the concrete (3" for 6" wide waterstop)

All comers, joints and intersections shall have welded connections.

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 watersiop intersections in a
controlled environment and with proper manufacturers' equipment. Prior to
the time of delivery of fabricated intersections, documentation of certification
must be presented to the technician,

Construction joints on the floor must be constructed at a maximum of
100'x100" spacing.




5.0 Documentation of Construction

The DNR and NRCS requires that a Final Inspection Report be submitted by the project
engineer to the department upon completion of construction. The report shall indicate
that the structure(s) have been constructed according to NRCS Technical Standards
and identify field modifications to the approved plans will document activities at
the construction site with photographs and field notes. Critical points during construction
and required documentation are identified below.

Date and initial all documentation and keep in construction file.

‘ PRECONSTRUCTION MEETING

v' Establish pre-construction conference and notify all participants. (Owner, -
any county agencies concerned with project)
Meeting at the site
v Review plans, specifications, and inspection plan. Address questions. Discuss
anticipated schedules. Records names of individuals and company present.
Meeting at the site
v Verify that the landowner or contractor notified all utilities prior to construction.
Document Diggers Hotline Ticket Number -

v Inspection services are to be provided under the direct supervision of the Project

Engineer.  Inspection personnel from [

v" Provide photo documentation throughout the construction process.
See materials documentation and construction photo sections

MATERIAL INSPECTION

v Concrete materials/mix. Verify meets Spec. 4 and attach material
documentation.
See attached concrete mix and batch tickets
v" Reinforcing Steel. Verify steel grade as shown in plans (Grade 60). Free of
loose rust, oil, grease, paint, or other deleterious matter. Document markings

or save tags.  Inspection by [

Construction Inspection Plan Page 3 of 6



desizn change procedures, and eritical
project-specific items).

Observation and construction
verification (including items to be
verified, sequencing, lavout/staking,
nofification requirements, and onsite
materials testing documentation).
Items to be noted on as-bwlt plans, job
diary, and other certification (attesting)
documentation.

14. Operaton and Alaintenance

Anoperation and maintenznes plan shall be
developed that 15 consistent with the purposes
of this practice, intended hife of the components,
safety requirements, and the critena for the
design. Afa minmmum, the plan shall melude:

a. A namatrve describing the pwrpose of the
system or struciure and how 1t 15 intended
to operate. This narrative should mclude
desizn criteria such as mumber and tvpe of
animals, type of waste, type of bedding,
days of storage, method for empiying,
vehicle sizes intended to operate within or
near the system and other perfinent
operational information

A requirement that waste be removed and
utihzed in accordance with Wisconsin
MECS Field Office Techmcal Guide,
Section IV (WIFOTG), Standard 590,
Hutrient Management.

Reguitements for location and methods of
waste removal in erder to mamtain liner

miegTity.

Fequirements for monitoring the waste
level relative to the permanent maxpmum
operating level markers or indicators.

Regurements for inspecting and
maintaimng the structural components and
mechanical systems.

A requiremnent to contact the appropnate
regulatory authonty for approval prior to
storing any off-farm waste materzal in a2
waste storage facility that has been
constructed using the cnteria in this
standard.

A contingency plan, which shall be
implemented when the maximmm
operating level 1= reached. The
contngency plan shall inchode how to
handle unexpected volumes of wastewater
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and/or runcff that could cause the system
to overflow before scheduled empiying
can occur. The contingency plan shall
provide for the safe dispesihion of waste.

An emergency response plan to deal with
failures, spills, or overflows at the animal
produchon area to minnize
environmental impacts.

Safety 15:ues and procedures'requirements
connected with waste storage facilites,

mecluding confined spaces.
. Seeding and AMulching

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

Specific Criteria for Waste Storage
Impoundmenis and Structures

Waste Storage impoundments and somectures shall be
designed to contain all wastes untl emptied and
uizlized in accordance with the Operation and
Maintenance Plan. The storage facilihes may be
used alone or n combination to contain the vanous
waste streams. There shall be no gravity outlets
from the waste storage as a means of empiying the
facility. Flow from an awaliary spillway st
discharge to secondary contamment. Gravity flow
between waste storage facilities 1s acceptable,
however a secondary contamment or addifional
storage capacity must be provided for the potennial
waste volome release. The followmg specific
critenia apply to this practice:

1. Concrete Liners

Floors and slabs=used as a lmer shall be
desizned 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 m
aceordance wath ACI 360, Gude to Design of
Slzbs-on-Groumd and Concrete Floors on
Ground, Chapter 3, Portland Cement
Aszsociation (PCA).

Concrete with waterstop — The concrete
shall contam distnbuted reinforcing steal,
and all joints shall have embedded
waterstop 1n accordance with Wisconsm
FOTG Constraction Specification 4,
Concrets (Spec. 4.










DOWELS
CONSTRUCTION
JOINTS REQUIRED IN
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A waterstop jomt plan shall be meluded
m the construction plans and contain the
following: location of jomts; eross-
section detzuls of joint(s); waterstop
matenals including factory fabricated
commers, infersactions, and transitions;
mstallation specifications; and a quality
assurance plan.

Constuction quality assurance
requirements for waterstop mstallaton
shall, at a mimimm inchids
wverfication and documentation of the
adequacy of the formwork, waterstop
placement and welding prior to
placement of the concrete, and
continuons inspection during placement
of concrete around embedded waterstop
to ensure consolidation. The inspection
shall be performed by a person under the
direction and contrel of the individual
responsible for approving the as-built
construction plan. The person providimg
the inspection may not be an employes
of the contractor or the owmner.

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

Floors and slabs shall contain temperature
and shnnkage reinforcing steel equal to or
greater than shown in Table A= Steel shall
be placed in the top %: of the zlab
thickness with 3 minimum clear distance
from the top of the slab of 1.5 inches.

Additronal waterstop conmrel joints shall
be planned where stresses can be
predicted to exceed the remforcing steal’s
abality to restrain crackmyg and mimmize
leakagze.

All waterstop jomts in areas subject to
equipment fraffic shall be desizned with a
dowmel system to transfer the load across
the joint. Slab thickness changes at these
jomts shall be made with a mmimum
transition ratio of one inch of thickness
change over ten inches of run {10:1).

Tahble A
Reinforcing Steel for Temperature and
Shrinkage Control

Control Joint Spacing

Concrete Rebar Size (grade 60} and Spacing
Thicknes: = 100 f. = 150 f. =175 .

- #4@ 187 | =@ 157 | #5 @ 187

#1@18” | &5@18 | 5@ 157

4@ 15" | #5@ 157 | #5 @ 127

@15 | es @12

Concrete soil composite — The concrete
15 in fmtimare contact with the soil and
the concrete and so1l work together to
reduce seepage losses. Floors and slabs
shall be a mimimmm of 5 mnches thick
with remforcing consisting of #4 bars
spaced at 18 inches on center sach way.
Mo control or expansion joint: are
required. The concrete shall be placed
inhmate contact with the foundation so1l.
The reinforcing steel shall be confinueus
through all construction joines. Drain
tile and/or drain fill material shall be
kept cutside of the so1l component of

Impoundment Desizn Criteria

Seal eriteria in Tables 1 through 5 refer to
muneral sonls. Construction shall not eccur on or
with organie soils.

Table 1 contamns the cnteria for construchng
waste impoundments into existing souls with
recompaction of the upper 1 foot of so1l. Tables
2 through 5 contain the cntena for

A combmation of liners is accepiable. There
zhall 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 hiners shall be
jomed so 3z to preserve the performance and
mtegmity of all liner types.

Concrete walls used within impoundments shall
maintain the intezity of any hner.

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

MRCS, Wi
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FOTG Construction Specification 4,
Concrete (Spec. 4).

A waterstop jomt plan shall be included
m 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:
mstallation specifications; and a quality
assurance plan.

Construction quality assurance
requirements for waterstop mstallation
shall, at a mummum, include
venification 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 mspection
shall be performed by a person under the
direction and control of the individual
responsible for approving the as-buult
construction plan. The person providing
the nspection may not be an employee
of the contractor or the owner.

A concrete mix 1n accordance with W1
Spec. 4 shall be used.

313-7

Table A
Reinforcing Steel for Temperature and
Shrinkage Control
Control Joint Spacing

Concrete Rebar Size (grade 60) and Spacing
Thickness <100 ft. <150 ft. <1751
=5 @18 | #M@1s” | #H @18
=6 7@ 18" | #5@18" | #H@ 157
<7 #@15" | #S@ls” | #H@l12”
=8 #@18” | #SS@15” | #H @12

b. Concrete soil composite — The concrete

15 1n infimate contact with the soil and
the concrete and so1l work together to
reduce seepage losses. Floors and slabs
shall be a mumimum of 5 inches thick
with remforcing 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
infimate contact with the foundation soil.
The remnforcing steel shall be continuous
through all construction joints. Drain
tile and/or drain fill matenial shall be
kept outside of the so1l component of
the composite liner.

2. Impoundment Design Criteria




Addendum #1

INSPECTION PLAN

A. Inspections:

1.

Inspections shall be performed as stated below:
a. A person with NRCS Job Approval;
b. A person with WDATCP Agricultural Engineering Practitioner
Certification;
¢. Staff under the direction and control of the perscn holding the
aforementioned credentials.

B. Waterstop Specifications:

2.

Waterstop shall be 3/16"x6" PVC, ribbed with center bulb.
Waterstop shall be secured in place at all construction joints.

Embedded waterstops shall be located as shown on the drawings and secured
in position so that displacement does not occur during eoncrete 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 maaufacturer (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 one halfl the waterstops width to
the face of the concrete (3" for 6" wide waterstop)
All comers, joints and intersections shall have welded connections.

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 watersiop intersections in a
controlled environment and with proper manufacturers' equipment. Prior to
the time of delivery of fabricated intersections, documentation of certification
must be presented to the technician.

Construction joints on the floor must be constructed at a maximum of
100'x100" spazing.




%-4
3 ¥ 1
R I . e

l b e 3 1o 5 -
ALLED COOPERATWE
391 RLOND STHECT

L CTOPERR TV
WA STk
as i M
ETOAN mALSE)




WATERSTOP
JOINT PLANS

WITH
PREFABRICATED

CORNERS TEES,
Y’S ECT.
REQUIRED

g{‘o’

m
l+Z

131°<p”

=
#3 BARs

105’\11"




105°~19»

12ge.

(CO\WATERSTOP "Y”

@Y TERSIE @
N.TS Qy "

NTS.




e, S
iy

N TS L ;
“grr":‘rvl rr ]¢ T, \‘t J/J LF‘T'I}‘

4 ! Lyetot um

12 miN )
r
WIS T A8 TOMESS 4T THE JONT
WST 5 CREATEN THAS OF E9UL 10 07
LROSS_SECTION OF SLAG AT WAITERSTOP JOINT
Y% AS REQUIRED DURING CONSTRUCTION

nix

L SEE CONSTRUCTION SPECRICATIONS FOR MATERAL RECUIRENINTS RKM AS
CONCRETE, MENFORONG STEEL AND WATER STOPS.

I STALL WATER STOP AT ALL CONTHOL JONTS. AL WATIRITOPS TO MEET
WECONSN CONSTRUCTION SPECFICATION 4. CHEENSTREAK 705 (OR SOUIV)

3. FACTONY CORMENS & TRANSITIONS SHALL BE USED, LEAWNG JMLY STRAGHT
BUTT JONT SPUCES FOR MELD WELCHG.

4. ¥ POROMED WATER FOCNETS ARE ENCOUNTERID, MOTIFY ENGREER  CORRECTIVE
MEASURES WILL BE TAXEN IV THE FIELD AFTER ENCINEEN'S TVALUATON OF WATER
POCKET, (PERCHED WATER POCKETS ARE NOT ANTIPATED AT ThHS PeORCY
LOCATION)

ANY BEDROCK ENCOUNTERED SHALL S€ OVER-EXCAVATED A
MUVIN OF 2 AND REPLACED WITH SINTASLE SOL MATERIAL
(PR00>30K). (EDADCK 15 ANDOPATID W THE SCUDEAST CORNER
CF THE PRIPOSID LAGOCK.

| MEIMLATON #% PER WM EACRSEN

fa FELD ) LS Sl B WEAT REED WLEED usas A
TEFLOM CONTED HEMMDSTATCALY CONTROLLED MARNSYP
SPUCNE SO0 AT APPROBMATELY 330 DECREES F. Faulow
APPORED WROFACTLRER FECONMDEVIORS. LW o
WERSTOP, USE OF AMHESNES, O SOUENTS SHuL wef e
ALLONED,

A CEVER MUBRSIOP W ONT AW SE0E AVER S10° n
COFSECT POSTION S50 HOG SIS OF OROMMETS SAACED
A7 1 OM CINTER ALDSG THE LDNETH OF THE UERSP
AN IR B T AOUACINT RENTORCTNINT,
w:rm PEOOMIEVITSS l."‘.. o WERRP,

ES OF MATSAES, DR SOLVINTS D91 NOT B0 MLOWED

PLALE COMOTT ADDUT DEFLACNG 9T WITRSITR.
VEUTE COASIT DD WARERIEP T0 PROVNT WeS

L ATEN IWST POS, OLIAN LMIVEIDOED WARRST WE W
BOUT UL CONIACT Wie € S0 Mo

F. BVDRSOF BSTRLATOS SHALL 5 N STNCT QOMPLAMDE WITW
WAMFALTIFER'S FEQSMENTE

g{smmo[’ CROSS




Concrete With Waterstop

Has its own quality assurance plan

Verification and documentation of adequacy
of formwork

Verification of adequacy of waterstop
placement and welding prior to concrete
placement

Continuous Inspection during placement of
concrete around embedded waterstop to
ensure consolidation




Concrete With Waterstop

* Verification and documentation of adequacy
of formwork









Concrete With Waterstop

* Verification and documentation of adequacy
of formwork

* Verification of adequacy of waterstop

placement and welding prior to concrete
placement
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Concrete With Waterstop

* Verification and documentation of adequacy
of formwork

* Verification of adequacy of waterstop
placement and welding prior to concrete
placement

* Continuous Inspection during placement of
concrete around embedded waterstop to
ensure consolidation
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A waterstop jomt plan shall be meluded
m the construction plans and contain the
following: location of jomts; eross-
section detzuls of joint(s); waterstop
matenals including factory fabricated
commers, infersactions, and transitions;
mstallation specifications; and a quality
assurance plan.

Constuction quality assurance
requirements for waterstop mstallaton
shall, at a mimimm inchids
wverfication and documentation of the
adequacy of the formwork, waterstop
placement and welding prior to
placement of the concrete, and
continuons inspection during placement
of concrete around embedded waterstop
to ensure consolidation. The inspection
shall be performed by a person under the
direction and contrel of the individual
responsible for approving the as-built
construction plan. The person providimg
the inspection may not be an employes
of the contractor or the owmner.

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

Floors and slabs shall contain temperature
and shnnkage reinforcing steel equal to or
greater than shown in Table A= Steel shall
be placed in the top %: of the zlab
thickness with 3 minimum clear distance
from the top of the slab of 1.5 inches.

Additronal waterstop conmrel joints shall
be planned where stresses can be
predicted to exceed the remforcing steal’s
abality to restrain crackmyg and mimmize
leakagze.

All waterstop jomts in areas subject to
equipment fraffic shall be desizned with a
dowmel system to transfer the load across
the joint. Slab thickness changes at these
jomts shall be made with a mmimum
transition ratio of one inch of thickness
change over ten inches of run {10:1).

Tahble A
Reinforcing Steel for Temperature and
Shrinkage Control

Control Joint Spacing

Concrete Rebar Size (grade 60} and Spacing
Thicknes: = 100 f. = 150 f. =175 .

- #4@ 187 | =@ 157 | #5 @ 187

#1@18” | &5@18 | 5@ 157

4@ 15" | #5@ 157 | #5 @ 127

@15 | es @12

Concrete soil composite — The concrete
15 in fmtimare contact with the soil and
the concrete and so1l work together to
reduce seepage losses. Floors and slabs
shall be a mimimmm of 5 mnches thick
with remforcing consisting of #4 bars
spaced at 18 inches on center sach way.
Mo control or expansion joint: are
required. The concrete shall be placed
inhmate contact with the foundation so1l.
The reinforcing steel shall be confinueus
through all construction joines. Drain
tile and/or drain fill material shall be
kept cutside of the so1l component of

Impoundment Desizn Criteria

Seal eriteria in Tables 1 through 5 refer to
muneral sonls. Construction shall not eccur on or
with organie soils.

Table 1 contamns the cnteria for construchng
waste impoundments into existing souls with
recompaction of the upper 1 foot of so1l. Tables
2 through 5 contain the cntena for

A combmation of liners is accepiable. There
zhall 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 hiners shall be
jomed so 3z to preserve the performance and
mtegmity of all liner types.

Concrete walls used within impoundments shall
maintain the intezity of any hner.

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

MRCS, Wi
114




313-8

Liners shall be designed to wathstand all 7) The sum of interior and extenior side
anftcipated internzl and external loads, and slopes shall be = 5:1 with no slope
resist agitation scowming. steeper than 2:1. All slopes must be
stable. Additional embankment
a. Embankment Requirements requirements are confained in the
tables.
1} The foundation area shall be stripped
to remove vegetation and unsuitable 8) Compaction shall be accordmg to W1
maternals. FOTG Constuction Specification 204,
Earthfill for Waste Storage Faciliies
2} A core trench shall be required (Spec. 204).

whenever the settled embankment fill
heizht at the centerline 1= = 10 feet.
Mininmmm dimensions of the core
trench shall be 8-foot bottom width, 2-
foot depth, and 1:1 or flatter side
slopes.

3) Addinonal All for setilement shallbe a
minmmum of 5% of the fill height
measured at the centerlme.

4)  Afver seiflement, the top of the
embankment shall be = 1 foot above
the swrounding grade. Any diversion
along the embankment shall hawve a
capacity for 25-year, 24-hour storm
plus .5 feet of freeboard.

5) For hquid storage facilities with
greater than cne acre of surface area
and where wave action is a concem,
mcrease the embankment height to
account for the caleulated wave height,
or provide other means to address the
wave acflon COncern.

&) The miniwmm top width shall be

according to the table below.
Setlledllf_ml:llan.hnent Top Width
Fill Heighi (feet)
(feet)
0-10 =8
10.1-15 =10
15.1-20 =15
20.1 - 25 =20

NRCE, WI
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Liners shall be designed to wathstand all 7) The sum of interior and extenior side
anftcipated internzl and external loads, and slopes shall be = 5:1 with no slope
resist agitation scowming. steeper than 2:1. All slopes must be
stable. Additional embankment
a. Embankment Requirements requirements are confained in the
tables.
1} The foundation area shall be stripped
to remove vegetation and unsuitable 8) Compaction shall be accordmg to W1
maternals. FOTG Constuction Specification 204,
Earthfill for Waste Storage Faciliies
2} A core trench shall be required (Spec. 204).

whenever the settled embankment fill
heizht at the centerline 1= = 10 feet.
Mininmmm dimensions of the core
trench shall be 8-foot bottom width, 2-
foot depth, and 1:1 or flatter side
slopes.

3) Addinonal All for setilement shallbe a
minmmum of 5% of the fill height
measured at the centerlme.

4)  Afver seiflement, the top of the
embankment shall be = 1 foot above
the swrounding grade. Any diversion
along the embankment shall hawve a
capacity for 25-year, 24-hour storm
plus .5 feet of freeboard.

5) For hquid storage facilities with
greater than cne acre of surface area
and where wave action is a concem,
mcrease the embankment height to
account for the caleulated wave height,
or provide other means to address the
wave acflon COncern.

&) The miniwmm top width shall be

according to the table below.
Setlledllf_ml:llan.hnent Top Width
Fill Heighi (feet)
(feet)
0-10 =8
10.1-15 =10
15.1-20 =15
20.1 - 25 =20
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WISCONSIN CONSTRUCTION SPECIFICATION
204. EARTHFILL FOR WASTE STORAGE FACILITIES
SCOPE

The work shall consist of all operations necessary to place the earthfill required by the drawings or
directed by the Technician

MATERIATS

Al 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 the Technician.

Fill materials shall contain no sod, brush, roots. frozen soil, or other perishable matenals. Stones
larger than two-thirds of the nncompacted layer thickness shall be removed from the materials prier to
compaction of the fill.

GENERAT

Construction operations shall be carried out in such a manner and sequence that erosion and air and
water pollution will be minimized. The completed job shall present a professional appearance and
shall conform to the lines, grades, and elevations as shown on the drawings or as staked in the field.
All operations shall be carried out in a safe and skillfol manner. Safety and health regulations shall be
observed and appropriate safety measures used.

FOUNDATION PREPARATION

The foundation area shall be cleared of trees, stumps, roots, brush. rubbish. frozen sodl. and stones
having a maxinmun dimension greater than & inches. Foundations shall be stripped to remove
wvegetation and other unsmitable materials to a nunimmim depth of 6 inches or to a greater depth if so
shown on the drawings. Topsoil shall be stripped from the foundation area and stockpiled for use as a
top dressing for vegetation establishment unless otherwise shown on the drawings.

The moisture content of the scanfied foundation materials shall be maintained as specified for the
earthfill in Section 7. The surface materials of the foundation shall be compacted and bonded with
the first layer of earthfill as specified for subsequent lavers of earthfill

EXCAVATION

The required excavations shall conform to the hines. grades, and elevations as shown on the drawings.
Excavation beyond specified limits shall be corrected by filling with approved compacted materials.

The required dimensions and side slopes of all structure and trench excavations shall be as shown on
the drawmgs. Trenches deeper than 4 feet shall have side slopes above the 4-foot depth excavated at
0.5:1 or flatter depending on the materials being excavated or the trench shall be braced to safepguard
the work and workers. When backfilling pipe trenches in the waste storage facility embankment. the
trench slopes shall be cut back to 1:1 from 12 inches above the top of the pipe. The backfill material
and compaction shall be equivalent to the surounding embankoment.

USDA-NRCS-Wisconsin
Section 1V, Technical Guide
204-1 1012




Table 1 - Embankment Compaction Requirements

Maximum Laver
Equipment Type Applicable Soils" Fill Height' | Thickness®
(feet) (inches)
Sheepsfoot or tan.lpiug: roller ML MH CL. CH
IF}._IJDD Ib. min. operating SM. SC. GM. GC MNone 9
weight
Vibratory tamping roller
9000 Ib. nuin operating SML. SC. GM., GC MNone 1]
weight
Smeoth dium vibratory roller . .
10.000 b, min SP. §W, GP GW 20 &
Rubber-tired scraper ML MH, CL. CH None 9
(fully loaded) SML. SC, GM. GC
Rubber-tired front end loader ML MH, CL. CH 20 &
(fully loaded) SML. SC, GM. GC -
Track-type crawler ShL SC. GM., G,
standard tracks ML, CL 10 1]
30,000 1b. min. SP. SW. GP. GW
Farm tractor ML, MH. CL., CH., 15 &
2400 Ib. min SM. SC, GM. GC

! Unified Soil Classification System
* Measured from the top of the fill to the lowest point along the centerline of the fill.
? Prior to compaction

USDA-MRCS-Wisconsin
Section IV, Technical Guide
10012 204-4
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Table 1 - Tin-Place Earth Criteria for Impoundments 20 Feet Deep or Less ™!

1. Size

Dlesign Storaze Volume

= 300.000 cu. fi. = 300000 cu. fi

Manure Produced at Farm per Year

= 600,000 cu. fi. = 600,000 cu. f.

Waste Charactenstics

= 4% manure solids in stored waste,

ruminant anmmals only Al

2. SoilsNee=2

?a Fines

= 40%%

Plazticity Index (PI)

=7

Total Thickness, {measursd
perpendicular to storage surface,
meludes thickness of recompactad
layer)

z3ft.

Thickness of Recompacted layer
{upper 1" of soil}

=2 1f 21 f

Construction Specification (for
recompacted 17 layer)

WI Spec 20472+ WI Spec 3007

3. Separation Distances

- Well Distance M=

=250 f = 250 f.

- Sinkholes

= 800 & =400 i

- Subsurface Satwration (VA %)

=6 fi. =6 fi

- Bedrock

26 fi. = 6ft.

4. Impoundment

Inzide Slope

2.5:1 or flatter

Embankment

Shall be constucted with material mesting criteria in Table 1 from the
n=ide suwrface to the embankment centerline, 1n accordance with the
applicable compaction specification for the recompacied 17 layer.

5. Dther

Agitation and Pumpmg
Locations

Miniwmm 20 fi. wide x 30 fi long x 4 m. thick conerete pad or sump in
bottom and 20 ft. wide ramp or a 16 fi. wide ramp with 12 in high cuwrbs
to the top of the facility.

Scraping and Other
Mechameal Means of
Removing Solids and
Sand

Protect with hard swrfacing dezigned for the expected condihons and
loads, a mimmum of 4 in_ theek.

Exsting Field Draimn Tile

Additional site investigation shall be completed to determine the
presence of existing field dram tile withun 100 ft. of the footpnnt of the
facihity. Anv tile found must be abandoned or removed.

e 1 The depth is measured from the bottom of the impoundment to the maximum operating level.

Hage 2

Soil tests shall be completed in & laboratory on representstive samples of soil beneath the proposed liner zrade ata rate of 1

test per 15,000 £ of facility footprint, with 3 mininmm of two tests. The PI shall be determined in accordance with ASTM
D4318 and the percent fines in accordsnce with ASTRID1140.

e 3

Commmmity water system wells may require larger separation distances {see NE. 811).

e d W FOTG Construction Specification 204, Earthfill for Wasta Storage Facilities.
e S W FOTG Construction Specification 300, Clay Liner;

NRCS. Wi
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Table 2 - Clay Liner Criteria for Impoundments

1. Size
Design Storage Vohime = 300,000 cu. ft. = 300,000 cu. ft. Be=t
Manure Produced at Farm Per Year = 600,000 cu_ ft = 600,000 cu_ i
2. Clay Liner Requirements
Thickness, Bottom =3ft Az specified in Table 24
Thickness, Sides =5 ft. =5f
%o Fines M2 = 50% = 50%
Plasticity Index (PT)M= 2 =12 =12
Permeability, cm/sec, ™73 — = 1x107
Construction Specification WI Spec 204 New 2 WI Spec 300 N 3
3. Separation Distances
Walls Nei= =250 & =250 f
Smkhales =400 & =400 f
Subswrface Saturation (VA %) =4 f As specified i Table 24
Bedrock =4 A= specified in Table 24
4. Other
Liner Protection Requred
Mmitoum 20 fi wide x 30 ft long x 4 in thick conerete pad or sump in bottom
Agtation and Pompmg Locatons and 20 ft. wide ramp or a 16 fi. wide ramp with 12 in high curbs to the top of
the facihity.
E{T;?ffgﬁgﬁiim;ﬂ Prme-c‘: 'n'it.hh:t_rd ml_'facm_zde:iguad for the expected conditions and loads. 2
Samd minimum of 4 in. thick.

et 1 These two cohumns show the mininmim criteria for larger storage facilities and farms, but can also be used for smallar facilities
and farms.

otz The PT shall be determined in accordance with ASTM D4318 and the percent fines in accordance with ASTM D1140.

Mote 3 Dermashility shall be determined by ASTM D3084 from undismrbed samples of the compacted liner.

Motz 3 W FOTG Construction Specification 204, Earthfill for Waste Storage Facilities.

Rot= 3 T FOTG Construction Specification 300, Clay Liner.

et & Community water system wells may require larger separstion distances (sea NR 811).

Table 2A — Clay Liner Thickness "' (Bottom) and Separations
Separation to Subsurface

Impnnnﬂn'l;el:t;:)ep‘lh L I_aner(':'::lt;kness Saturation and Bedrock
(feet)
0-13 3.0 =40
13.1-14 >33 E
141-16 =36
161-18 =41
18.1-20 =45
20.1-22 =50
221-24 =54
241-25 =57

et | Thickness is caloulated based on a maxinmm permeability of 1x10-7 cm/sec and a specific discharge limit of 500
gallons acre/day nsing Darcy’s Law.
Mot=2 Depth is the distance from the bottom of the impoundment up to the maximum operating level (MO L)

NRCE, Wi
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WISCOMSIN COMNSTRUCTION SPECIFICATION
300. CLAY LINER

SCOPE
The work shall consist of the construction of the clay liner as shown on the construction plans.

Cray LINER MATERIAL

Clay liner material shall have a mininmm plasticity index of 12 (PL1 212) and a mininmm percentage
passing the No. 200 sieve (Pan) as specified in the construction plans. The clay liner material shall
be capable of providing a liner with a maxinmm hydraulic conductivity (permeability) of 1 x 107
centimeters per second.

Proposed liner material properties shall be determined in the lab prior to placement for each different
borrow area and material, at the specified muninmm frequency shown m Table 1. These tests are
typically done in the design phase with additicnal tests required when vnpredicted changes in borrow
material are observed.

A standard or modified proctor test density curve, and optinmumn moisture, shall be developed from the
borrow materials. A hydraulic conductivity (permeability’) shall be determined on a re-compacted
sample. The sample shall be re-compacted to the mininmm density and moisture content specified in
Section 6, Compaction.

Table 1 Borrow Material Testing

Test Reference Minimum Fregquency

Standard Proctor (ASTM D 698) 1 per 5,000 cubie vards of estmated m-place liner quantiiy
or
Modified Proctor (ASTM D 1557)

Atterberg Limut (ASTM D 4318) and 1 per 5,004 cubic vards of estiimated m-place liner quantity
Percent Fines (ASTM D 11400

Permezbility (ASTM D 5084) 1 per 5 000 cubic vards of estmated m-place hner quantrty

FounpaTiON PREPARATION

Foundation surfaces shall be graded to remove surface irregularities and shall be scarified or
otherwise acceptably scored or loosened to a nuninmum depth of 2 inches. The moisture content of
the locsened material shall be controlled as specified for the clay liner. The swface materials of the
foundation shall be compacted and bonded with the first layer of the clay liner as specified for
subsequent layers of clay liner.

PLACEMENT

The clay liner shall not be placed uatil the requured forndation preparation has been completed and
the foundation has been inspected and approved by the Technician or Engineer. The clay liner shall
not be placed upon a frozen surface, nor shall snow, ice, or frozen material be incorporated in the clay
liner.

Clay materials shall contain no sod, brush, roots, frozen soil, or other perishable materials. Rock
particles larger than 3 inches shall be removed prior to compaction of the clay.

USDA | NRCS | Wisconsin
Section IV, Technical Guide
3/2015




s  ASTMD 1556 Standard Test Method for Density and Unit Weight of Scil in Place by Sand-Cone
Method
+  ASTM D 5084 Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter
9. TESTING FREQUENCY

Clay liner construction shall be tested and documented by a third party engineering or testing firm at
the specified muninmum frequency shown in Table 2.

Field density tests shall be completed on the compacted in-place clay liner. as the liner is being
placed. Atterberg limit and percent fines shall be completed on samples obtained next to the field
density test. After the completion of the liner, undisturbed samples shall be taken from the
constructed clay iner for permeability verification.

Coptes of the test locations and test results (documentation report) shall be provided to the owner to
document compliance with this specification.

Table 2 Liner Testing

Test Reference Minimum Frequency

({Standard mathematical rounding mles apply)
Field Density (ASTM D 2022 or 1 test per 500 cubic vards of in-place liner, distributed
D 2937, or D 2167, o D 1556) throughout the stucturs (Honzontally and Vertically)

Atterberg Linut (ASTM D 4318) and
Percent Fines (ASTM D 1140)
P = 1 per 5 000 cubic yards of in-place liner
Permeability (ASTM D 3084) (2 minimum per facility)!
1. At least one of these tests should be obtained from the side slope of the facility

1 test per 2000 cubic yards of in-place liner

All vndistwbed sample test holes in the constructed clay liner shall be backfilled using powdered
bentonite mixed with clay so1l used in liner construction and compacted by hand tamping. The clay shall
be broken down into cleds less than ¥ inch in diameter. A mininmm of 25% of each baclkfilled test hole
volume shall be occepied by powdered bentonite after backfilling.

300-3 UsSDA | NRCS | Wisconsin
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s  ASTMD 1556 Standard Test Method for Density and Unit Weight of Scil in Place by Sand-Cone
Method
+  ASTM D 5084 Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter
9. TESTING FREQUENCY

Clay liner construction shall be tested and documented by a third party engineering or testing firm at
the specified muninmum frequency shown in Table 2.

Field density tests shall be completed on the compacted in-place clay liner. as the liner is being
placed. Atterberg limit and percent fines shall be completed on samples obtained next to the field
density test. After the completion of the liner, undisturbed samples shall be taken from the
constructed clay iner for permeability verification.

Coptes of the test locations and test results (documentation report) shall be provided to the owner to
document compliance with this specification.

Table 2 Liner Testing

Test Reference Minimum Frequency

({Standard mathematical rounding mles apply)
Field Density (ASTM D 2022 or 1 test per 500 cubic vards of in-place liner, distributed
D 2937, or D 2167, o D 1556) throughout the stucturs (Honzontally and Vertically)

Atterberg Linut (ASTM D 4318) and
Percent Fines (ASTM D 1140)
P = 1 per 5 000 cubic yards of in-place liner
Permeability (ASTM D 3084) (2 minimum per facility)!
1. At least one of these tests should be obtained from the side slope of the facility

1 test per 2000 cubic yards of in-place liner

All vndistwbed sample test holes in the constructed clay liner shall be backfilled using powdered
bentonite mixed with clay so1l used in liner construction and compacted by hand tamping. The clay shall
be broken down into cleds less than ¥ inch in diameter. A mininmm of 25% of each baclkfilled test hole
volume shall be occepied by powdered bentonite after backfilling.
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s  ASTMD 1556 Standard Test Method for Density and Unit Weight of Scil in Place by Sand-Cone
Method
+  ASTM D 5084 Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter
9. TESTING FREQUENCY

Clay liner construction shall be tested and documented by a third party engineering or testing firm at
the specified muninmum frequency shown in Table 2.

Field density tests shall be completed on the compacted in-place clay liner. as the liner is being
placed. Atterberg limit and percent fines shall be completed on samples obtained next to the field
density test. After the completion of the liner, undisturbed samples shall be taken from the
constructed clay iner for permeability verification.

Coptes of the test locations and test results (documentation report) shall be provided to the owner to
document compliance with this specification.

Table 2 Liner Testing

Test Reference Minimum Frequency

({Standard mathematical rounding mles apply)
Field Density (ASTM D 2022 or 1 test per 500 cubic vards of in-place liner, distributed
D 2937, or D 2167, o D 1556) throughout the stucturs (Honzontally and Vertically)

Atterberg Linut (ASTM D 4318) and
Percent Fines (ASTM D 1140)
P = 1 per 5 000 cubic yards of in-place liner
Permeability (ASTM D 3084) (2 minimum per facility)!
1. At least one of these tests should be obtained from the side slope of the facility

1 test per 2000 cubic yards of in-place liner

All vndistwbed sample test holes in the constructed clay liner shall be backfilled using powdered
bentonite mixed with clay so1l used in liner construction and compacted by hand tamping. The clay shall
be broken down into cleds less than ¥ inch in diameter. A mininmm of 25% of each baclkfilled test hole
volume shall be occepied by powdered bentonite after backfilling.
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s  ASTMD 1556 Standard Test Method for Density and Unit Weight of Scil in Place by Sand-Cone
Method
+  ASTM D 5084 Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated
Porous Materials Using a Flexible Wall Permeameter
9. TESTING FREQUENCY

Clay liner construction shall be tested and documented by a third party engineering or testing firm at
the specified muninmum frequency shown in Table 2.

Field density tests shall be completed on the compacted in-place clay liner. as the liner is being
placed. Atterberg limit and percent fines shall be completed on samples obtained next to the field
density test. After the completion of the liner, undisturbed samples shall be taken from the
constructed clay iner for permeability verification.

Coptes of the test locations and test results (documentation report) shall be provided to the owner to
document compliance with this specification.

Table 2 Liner Testing

Test Reference Minimum Frequency

({Standard mathematical rounding mles apply)
Field Density (ASTM D 2022 or 1 test per 500 cubic vards of in-place liner, distributed
D 2937, or D 2167, o D 1556) throughout the stucturs (Honzontally and Vertically)

Atterberg Linut (ASTM D 4318) and
Percent Fines (ASTM D 1140)
P = 1 per 5 000 cubic yards of in-place liner
Permeability (ASTM D 3084) (2 minimum per facility)!
1. At least one of these tests should be obtained from the side slope of the facility

1 test per 2000 cubic yards of in-place liner

All vndistwbed sample test holes in the constructed clay liner shall be backfilled using powdered
bentonite mixed with clay so1l used in liner construction and compacted by hand tamping. The clay shall
be broken down into cleds less than ¥ inch in diameter. A mininmm of 25% of each baclkfilled test hole
volume shall be occepied by powdered bentonite after backfilling.
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Table 3 - Geomembrane Liner Criteria for Imponndment=

1. Liner Material
&0 mul High Density Polyethylene (HDPE) or 60 mil Linear Low Density
Paolyethylene (LLDPE) or 50 mil Ethylene Propylene Diene Monomer (EFTIN.
The geomembrane shall be installed with intimate contact to the soil belowr "o="
1. %oils (Directly Below Liner) ™™
%o Fines = 40% = 40%
Plasticity Index (PT} =7 —
Thickness =2 f =4 fr
Compaction of Placed Material WI Spec 2047057 WI Spec 204775
Subzrade preparation requirements WI Spec 202 or 20575 * WI Spec 202 or 2057727
3. Separation Distances
Well Distance M= =250 fir. =250 ft.
Smkholes =400 f =400 ft.
Subsurface Satwration (V.A9) =4 f =6 ft
Beadrock =4 ft =6 fi.
4. Lmpound "
Inside Slope 2.5:1 or flatter.
5. Oither
Agitation and hinpmomm. d.'im.en:ic-n c:E_'_'-‘CI ﬁ._'iride x 30 i long ccum‘enelplna.d or sump mbcttum
o ine :i.ndﬂﬂ ﬂ.@derampmrhlﬂmmlrbmthemp OfdlEﬁC]llt}'Wl'.ﬂlltllm‘Lmns for
Liner lacatll' oo & ]J.IlE't’ meg;ut,t'. Ramps shall be located to be accessible to the agitation
Protection i squipoyent wisd.
. Seraping and other
Required mechanical means . . . .
of removing solids Protect with hard surfacing designed for the expected conditions and loads.
and sand =7
Requred for all facilities. The system shall be designed in such a2 manner to vent
Vent system Zas ﬁ'cm ths system. .“.'YEE.‘DE :u_:d n.u:n.w_:rﬂ':hal.l be 1:!4'et1=_fn'ne.d from entermg the
- venting system. Ligmd detection peoints may be installed as part of the
system Mo !
&  Centnuous Inspection Required
* Al peomembrane placement, seanung, seam testing, and repaw and
. - concrete placement for liner protection shall be completed under the
Liner Installation cum:i.n'um.lps observation of a c;'flal.l.ﬁed third-party quflity assurance Inspector
under the direction of a Professional Engmeer This inspector shall not be
an employes of the contractor, owner, or geomembrane supplier.

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

M2 The liner is in intimate consact with the soil, and the tao work togethes to rednce seepage losses. The PI shall be determined
in accordance with ASTM D4318 and the percent Sines in accordance with ASTHM D1 140,

M=l Wl FOTG Construction Specification 204, Earthfill for Waste Storage Facilities.

ezt W FOTG Construction Specification 202, Polyethylens Geomembrane Lining and 2035, Ethyl Propylene Diene Monomer
(EPDM) Geomembrane Lining.

=S Commmmity wates system wells may requite larger separation distances {see NE 811).

Mt Poured-in-place concrste slabs shall meet requirements of Table 5, Mot 2 if the geomembrane will be joined to the Hquid-tight concrate.
All connections berwesn the geomembrane and concrete shall be lguid tight and stucturally sound. If the liner protection is placed on
top of the geomembrane, it shall be stuchrally sound, bat liquid-tighiness is not required.  Liner protection pourad on top of the
geomembrane shall be separated from the geomermmbrans by 8 sacrificisl layer of the same weight geomembrane and a cushioning layer
of 12 oz'sy non-woven geotextls. The sacrificial laver shall not be welded to the geomembrane liner. Liner protection installaton over
the peomembrane shall be completed by methods that will maintsin the inbegrify and performance of the liner. Liner protection placed
on slopes shall be desipned with provisions to ensure stability.

Hsis

7 Sand bedding may be used in conjunction with a peomembrane linar, but the design mmust inchude a method to remove sand from the

waste siream before it enters the waste storage facility.
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Table 3 - Geomembrane Liner Criteria for Imponndment=

1. Liner Material
&0 mul High Density Polyethylene (HDPE) or 60 mil Linear Low Density
Paolyethylene (LLDPE) or 50 mil Ethylene Propylene Diene Monomer (EFTIN.
The geomembrane shall be installed with intimate contact to the soil belowr "o="
1. %oils (Directly Below Liner) ™™
%o Fines = 40% = 40%
Plasticity Index (PT} =7 —
Thickness =2 f =4 fr
Compaction of Placed Material WI Spec 2047057 WI Spec 204775
Subzrade preparation requirements WI Spec 202 or 20575 * WI Spec 202 or 2057727
3. Separation Distances
Well Distance M= =250 fir. =250 ft.
Smkholes =400 f =400 ft.
Subsurface Satwration (V.A9) =4 f =6 ft
Beadrock =4 ft =6 fi.
4. Lmpound "
Inside Slope 2.5:1 or flatter.
5. Oither
Agitation and hinpmomm. d.'im.en:ic-n c:E_'_'-‘CI ﬁ._'iride x 30 i long ccum‘enelplna.d or sump mbcttum
o ine :i.ndﬂﬂ ﬂ.@derampmrhlﬂmmlrbmthemp OfdlEﬁC]llt}'Wl'.ﬂlltllm‘Lmns for
Liner lacatll' oo & ]J.IlE't’ meg;ut,t'. Ramps shall be located to be accessible to the agitation
Protection i squipoyent wisd.
. Seraping and other
Required mechanical means . . . .
of removing solids Protect with hard surfacing designed for the expected conditions and loads.
and sand =7
Requred for all facilities. The system shall be designed in such a2 manner to vent
Vent system Zas ﬁ'cm ths system. .“.'YEE.‘DE :u_:d n.u:n.w_:rﬂ':hal.l be 1:!4'et1=_fn'ne.d from entermg the
- venting system. Ligmd detection peoints may be installed as part of the
system Mo !
&  Centnuous Inspection Required
* Al peomembrane placement, seanung, seam testing, and repaw and
. - concrete placement for liner protection shall be completed under the
Liner Installation cum:i.n'um.lps observation of a c;'flal.l.ﬁed third-party quflity assurance Inspector
under the direction of a Professional Engmeer This inspector shall not be
an employes of the contractor, owner, or geomembrane supplier.

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

M2 The liner is in intimate consact with the soil, and the tao work togethes to rednce seepage losses. The PI shall be determined
in accordance with ASTM D4318 and the percent Sines in accordance with ASTHM D1 140,

M=l Wl FOTG Construction Specification 204, Earthfill for Waste Storage Facilities.

ezt W FOTG Construction Specification 202, Polyethylens Geomembrane Lining and 2035, Ethyl Propylene Diene Monomer
(EPDM) Geomembrane Lining.

=S Commmmity wates system wells may requite larger separation distances {see NE 811).

Mt Poured-in-place concrste slabs shall meet requirements of Table 5, Mot 2 if the geomembrane will be joined to the Hquid-tight concrate.
All connections berwesn the geomembrane and concrete shall be lguid tight and stucturally sound. If the liner protection is placed on
top of the geomembrane, it shall be stuchrally sound, bat liquid-tighiness is not required.  Liner protection pourad on top of the
geomembrane shall be separated from the geomermmbrans by 8 sacrificisl layer of the same weight geomembrane and a cushioning layer
of 12 oz'sy non-woven geotextls. The sacrificial laver shall not be welded to the geomembrane liner. Liner protection installaton over
the peomembrane shall be completed by methods that will maintsin the inbegrify and performance of the liner. Liner protection placed
on slopes shall be desipned with provisions to ensure stability.

Hsis

7 Sand bedding may be used in conjunction with a peomembrane linar, but the design mmust inchude a method to remove sand from the

waste siream before it enters the waste storage facility.
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Table 4 - Geesynrheric Clay Liner (GCL) Criteria for Impoundments

1a. Seils (Directly Below Liner) ™!

%o Fines

= 20%

Plasticity Index (B1)

=7

Thickneszs (from bottom and sides)

=24t

Compaction of placed materal

WI Spec 20382 WI Spec 20352

1h, Liner Cover Material Thickness

Bottom.

=14

Side Slopes

=24t =2 ft

Compaction of Placed Materials

WI Spec 2032 WI Spec 2032

Separation DHstances

Well Distanee M3

=250 & =250 ft

Smkholes

= 400 f. =400 £

Subswiace Saturaton (V.A.9)

=4 ft =5f

Badrock

=4 f z5f

Impoundment

Inside Slope Mo=4

3:1 or flatter

Orther

Agitanion and Pumping

Locations

Minmum dimension of 20 ft wide x 30 ft long x 4 in_ thick
concrete pad or sump in bottom and 20 fi wide ramp or a 16 fi.
wide ramp with 18 in. ligh curh to top of facihiy. GCL
conftinues under the conerete pad or sump. Poured 1 place
concrete slabs shall meet requirements of Sechion VB 1.

- Scraping and Oiher
Mechanical Means of
Removing Solids and
Sand

S5and bedding may be used in conjunciion with a geosynthetic
clay liner, but the design must include a2 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
zand. Poured mm place concrete slabs shall meet requremments of
Section V.B.1.

GCL Material Moo=

HNeon-woven needle punched.

M= I The liner is in intimate contact with the soil, and the two work together to reduce sespage losses. The PT shall be
determined in accordance with ASTM D4318 and the percent fines in accordance with ASTM D1 140,

Mo 2 W FOT(G Constmuction Specification 203, Geosynthetic Clay Liner.

Mo 3 (Commnmunity water system wells may require larger separation distances (see ME 811).

Mo 3The UL and soil cover shall be stable at the designed side slope.

Mo 3 The liner shall be installed according to mamufacturer’s specifications and WI FOTG Constmuction Specification 203,

Gepsynthetic Clay Liner.

NRCS, Wi
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Table £ - Concrete Liner Criteria for Impoundments

31313

Concrete with

Woaters Maowe 1 Concrete - Soil Composite M2
1. Soilz (Directly Below Liner) ™=
%o Fines — = 20% = 20% = 40% Foundry Sand ™
Plasticity Index (PT} — =7 — =12 —
Thickness (bottom and sides) — >158 >3 & = 8 Inches =154
Compaction of Placed Matenal WI Spec 204 WI Spec 204 WI Spec 204 W Spec 300 WI Spec 204
1. Separation Distances ™%
Smkholes =400 f. =400 ft. =400 £ =400 fi. =400 &
Well Distance Mo 3 ants = 100 £ = 100 £t =100 £ = 100 f. =100 &
Subsurface Sataration (VA %) =2 f =4 ft =5 ft =3 ft =4 f
{1 fi. for sump) (3 ft for sump) | (4 fi. for sump) | (2 £ for sump) {3 ft. for sump)
Bedrock =2 f 4 ft z5f =3 ft z4ft
{1 ft. for sump) (3 ft. for sump) | (4 fi. for sump) | (2 & for sump) (3 ft. fior sump)
3. Impoundment

Inside Side Slopes

2.5:1 or Satter

2:1 or flatter

e 1

Feone 2
Mot 3

Mone 4

Mo 5

Fefer to section WV .B_1.a. for design criteria specific to concrete with waterstop.

Feefer wo section WV.B.1.b. for desizn criteria specific to concrete composite liners. The PI shall be determined in accordance
with ASTM D431E and the percent fines in accordance with ASTH D1140.

Commumity water system wells may require larger separation distances (ses WNE 811)
. For operations subject to ME. 243, the private or noo~comominity Well Separation Distance is 250 £
The foundry sand mmst be ferrons foundry sand with only minimal concentrations of hazardous constiments, cores and other

over-size materials crushed or removed, sand ar least 5% bentonite content A site specific WDNE approval is required under
IIE. 538 that may specify greater separation distances and parameters not addressed by this standard  An NE 538 Category I or
I ferrons fonndry sand may be appropriate.

Maote &

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

MNRCS, WI
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. Specific Criteria for Permanent Stacking

Facilities at the Animal Production Area

This criteria does not apply to the unstacked wastes
that accumulate mn animal housimg umts.

This critenia apphes to stackmg the following
materials in a confined manner at the animal
production area:

*  Separated manure solids
Compost
Dewatered, recyeled sand storage
Poultry hitter (turkey or broaler
operatons)

Table 9 — Liner Criteria for Permanent Solids Stacling Facilities at the Animal Production Area "=

* Dy poulty layer manure
* Bedded manure (=30% solids)
*  Waste feed (=50% moizture)

Facilities must be designed to prevent run-on and
mmoff, and operated to prevent ponding and
significant hydrostatic head. Facilities may
commonly be located near the ground swrface,
but may be above or below ground. Criteria for
stacking facilifies are shown in Table 9. Solids
stacking within the animal proeduction area
may alzo be done in an impoundment
(Tables 1 through 5) or section V. B. 3.
Idethods to ensure ongomg compliance with the
criteria must be meorporated mito the Operation
and Maintenance Plan.

Roofed

Not Roofed Noe?

Work Surface

Mo 3

Mo Surface =4 | Work Surface Mete3

Ho Surface M4

1. Sgils In-Place Limer Mot4

%o Fines =30%

= 40% = 40%

Plasticity index (PI) -

7

Thickness =2 ft

3R SR

. Soil: Compacted Liner " *

Plasticity index (PI)

% Finas, = 30%

.3

_:?

- 30% = 40%

=7

7

Thickness

TisE

=2f

=21t

__} ft.

Compaction

WI Spec 204

WI Spec 204

WI Spec 204

WI Spec 204

. Separation Distances

Sinkholas

= 400 &,

=300 &

=300 &

= 400 &

Well distance Mo

= 100 &

100 &

= 100 &

= 100 &

Subzurface Saturation

=38

=3 f

=5 f.

=5f

Bedrock

=3 fi

=38

=5fi

=5h

Stacking area not to exceed 7 acres for unroefed managed compest, 2 acres for

4. Stacking Area sand, 2 acres for roofed facilities, or 1 acre for all other materials.

" Solids and sand stacking facilivies, treamment areas and other production area stuctares and systems may be subject 1o
surface water sethacks and other requirements under state and local mles. MOL requirements do not apply to this Table.
* Facilities that are not roofed must have floors sloped to control surface drainage; and, unless used only for properly
managed composting, all leachare and manoff (ap to the 25-y1., 24-hr. storm) mmst be managed as follows:
Collect leachate and mmoff in a facility snitable for lignid containment (Tables 1 through &) or transfer recepracle (W1
FOTG Standard 634), until land applied in accordance with WI FOTG Standard 520, or provide other acceptable
treatment for mmoff cnly. Acceptable reatment methods for mnoff may only include those described in WIFOTG
Standard 635 or WI FOTG Standard 629,
The work surface may be constucted of any of the following: minirenm 3 in. for asphalt; minimwm 4 in. for concrete; or
minimum & in. for macadam and designed for snticipated 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.
Facilities without a work surface must be operated to minimize mtting and removwval of the soil liner. Futs pmst be repaired
and the soil iner thickness maintained after material handling. Stacking height i not to exceed 10 & The PT cshall be
determined in accordance with ASTM D4318 and the percent fines in sccordance with ASTM D1140.

. Additional separation distances to wells may be necessary on WDNE. regulated farms.

MNRCS, WI
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D Specific Criteria For Temporary, Unconfined
Stacks of Manure and Dertvatives Outside the
Andmal Production Area

This includes solid type manure and derivatives
that are deposited for subsequent loading and
spreadmmg. Waste material having lezs than 16%
solids shall not be stacked in the field Storage of
theze matenals shall be in facilihes mesting the
critenia m section V.B.1 and 2. Critenia for
unconfined waste stacks are shown in Table 10.

Conszervation BMPs shall be used above stacking
sites o drvert overland flow, and below stacking
sites o provide containment or buffermg to
downstream channels and lakes.

The maxmum amount of mamre that 1= stacked
on any one field shall be hmited to the nutnent
needs of fields adjacent to the stacking site in
accordance with a 59 mirent management
plan.

Table 10 — Temporary, Unconfined Stack: of Manure and Derivatives Outzide the Animal Production Area

1. Waste Consistencies ™!
= 32% Selids 16% to 32% Solids Mo
2. Size & Stacking Period
Stacking Peniod 8 months 8 months
Mammum Volume/Stack = 40,000 cu fi. = 15,000 eu fi.
Maxmum Number of Stacks/40 acres ™23 - 2
Frequency of Stacking Site Use 1 year out of 2 1 year out of 3
3. Hydrelogic Soil Groups
BorC BorC
4. Subzurface Separation Diztance
Subswface Saturation =3 f =3 f
Bedrock =3 fi =5 ft
5. Surface Separation Distance
Wells bt =250 fi. =250 fr.
Lakes = 1,000 f. = 1,000 £.
Sinkholes, or other Karst Features = 1000 fr. = 1 000 f.
Cruames = 1,000 f. = 1,000 £.
Streams = 300 . = 300 ft.
Wetlands and Surface Inlets = 300 fi. = 500 fi.
Areas of Concentrated Flow = 100 £. =300 ft.
Land Slope Down Gradient of Stack < 6% = 3%
Floodplain =100 fi. =300 fi.
Tile lines =40 fi. =40 f.
el Bafer to AWMFH, Figura 9-1 for consistency values and Chaptar 4 for % solids, for specific ivestock types.

el 1685 to 32% solids represents waste at near samration conditions where additions of free water from runoff. rain, or
snowmelt can result in iquid flow conditions.

M3 The separation distance berween stacks shall be ar least 100 feet.

e Commumiy warer system wells may require larger separation distances (see KR £12).

NRCS, Wi
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Figure 1
Design Storage Volume

r Settlement, 5% minimum (.B.2)

Extra Depth for Safety, 1 foot min. T I Safety Depth (V_A.T)
Max. Operating Level, - 25-year, 24-hour Precipitation 25-year $
/’(PE‘I‘I‘I‘IEHEH( Marker) - 25-year, 24-hour Runoff Yolumes
Y
- Precipitation minus Evaporation Yolume Design
below the Storage
- Runoff Volume Maximum Yolume
Operating
- Manure, Bedding, and Other Wastes Lewvel (WV.ALS)
(M. L)
- Wastewater
{WV_ALB)
hd b4
/ Remaining W aste
(\WV.A.B)
", €——"———— Possible Sump
IMPOUNDMENT
Extra Depth for Safety, 1-foot minimum I Safety Depth (V. A T)
Max. -C-)E:t_}};-]t-iﬁé-l:é;él-,"- ) -:_Zs-yﬂear. 24-hour Precipitation 25-year .
(Pemanent Marker) - 25-year, 24-hour Runoff Volumes
——
- Precipitation minus Evaporation Volume Design
kelow the Storage
- Runoff Volume Maximum YVolume
Operating
- Manure, Bedding and Other Wastes Level (WV.A.5)
(ML)
- Wastewater (V_AB)
hd 1
Remaining Waste
{\V.A.B)

Possible Sump

STRUCTURE
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WASTE TRANSFER
(No.)
Code 634

Matural Resources Conservation Service
Conservation Practice Standard

I.  Definition IV. Federal, Tribal, State and Local Laws

A system using strucitures, conduiis or equipment to
convey byproducts (wastes) from agncultural
operations to points of usage.

Il. Purposes

Te transfer waste (manure, manurs processing
derivatives', contaminated runoff, and wastewater,
which inclodes milking center waste, lsachats from
feed holding areas, and similar waste materials) ina
manner which safeguards the environment It includes
transfer through a hopper, receprion sorucure, a pump,
channel, or permanently installed condurt to:

A waste storage facility,

A wraste treatment facihity,

A wastewater treatment system,
A loading area,

Cropland

lll. Conditions Where Practice Applies

The waste transfer component 15 part of a planned
agricultural waste management or comprehensve
nuirient manzgement system.

This practice standard applies where manure and other
waste 15 generated by hvestock production or
processing, and a permanently mstalled conveyance
systeln 15 necessary to transfer material from the
source to 3 storage facility, treatment facility or
system loading area, or cropland. Thiz mehodes
moving nuinents from one geographical area with
excess nuirtents to a geographical area that can niilize
the mtrients in an acceptable manner.

Thus practice standard does not apply to conveyance
systems using squipment or mechanizms such as
gutters, bamn cleaners, alley scrapers, or belts for
moving mamure in the housing facility to the manure
transfer system.

Thus practice standard does not apply to transfer by
wehicles or temporary surface pipe or hoses from the
storage facility, treatment facility or system, or loadimg
area to the field or another storage facility.

Waste transfer systems shall comply with all federal
tribal, state and local lawes, mles or repulations or
permit requitements govermng waste transfer. The
operator 1s responsible for securing requred permnits.
This standard does not contain the text of the federal
fribal, state or local laws.

V. Criteria

The following manimum criteria shall apply to all
waste transfer designs.

A. General Criteria
1. MAlanagement Assessment

A management assessment shall be
conducted. documented | and meorporated
mto the design  The assessment shall be
performed with the owner/operator to explore
options and to determine the purpose of
transfer components, available resowees,
manure handling practices, and waste
charactenstics.

The management assessment shall address
the following:

a. Waste Charactenzation.

1)  Sowrces, volumes and consistency of
manure, contaminated mmoff,
manure processing dervatnves,
leachate, wastewater, and other
inpufs to the waste transfer system.

2} Ammal types.

3) Bedding types and quantity.

Waste handling, fransfer methods and
duration.

Facility waste removal methods.

Access needs and limitations.

Consen@tion Practice Standards are reviewed periodically and updatsd i nesded. To obtain Mie CcUMENE Warsion of this standard, MNRCS, Wi
dosnicad it frem e electronic Field Ofce Technical Guide, or contact the NRCS State Ofice or the Wiscansin Land and Water 1714

Conseniation Association office at (608) 441-2677.

"Woeds in the standand that are shown in Ralics are described in VIl Defnitions. The words are italicized me first time they are usad in the =x
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b

e Safety needs.
f  Labor and equpment needs.

z. (Odor production concerns and control
sirategies.

bh.  Aesthetics and ammal hezlth.
L Prowvizions for facility expansion
Site Asseszment

A zite azsessment shall be conducted,
documented and mecorporated mto the
design. The assessment shall be performed to
determune physical site charactenstics that
will influence the placement, consitmucton,
maintenance, and environmental mtegrity of 3
proposed waste ransfer system. The
assessment shall melude input from the
owner/operator. The site assessment shall
inchide the following.

a. Locations and elevations of buldmgs,
roads, lanes, scul test pits, property lines,
setbacks, easements, wells, spangs,
floodplains, swrface waters, surface
drains, drain tile, whlities, everhead
Imes, culmiral rezources, and wetlands.

b. Subsurface investgations for reception
structures, chamnels and transfer pipes m
the animal production area shall be
located such that no porhion of the
structure, channel or pipe 15 greater than
100 faet from a subsuwrface myveshgation
point. The inveshgation shall extend to
3 mimimmm depth to ensurs requred
separation distances for the proposed
component are achieved.

c.  Addifional seil mvestizations shall be
conducted if there are substantial
variatiens within or between the seil
irvestigations that may affact the
design.

d. Subzurface investgation logs shall
melude:

1}  Soil layers described with respect
to thickness, texture using the
Unified So1l Classification System
(USCS), Munsell color, presence
and color of redoximorphic feamres
(s01l mottling), glayed soil and
moisture condition.

NRCE, Wi
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2} The elevation of bedrock and
bedrock type, 1if encountered, such
as sandstone, hmestone, dolomats,
or grante.

1) The upper slevation of all saturated
layersz encountered shall be
recorded in the field.

e.  Subsurface imveshigations shall melude a
narrative desenbing the design
lhmitations that have been denved from
the souls data.

Separation from Subsurface Satration or
Bedrock

The separation is determined to be the
closest distance from any peint on the inside
surface of the component to the feature from
which separation 15 required.

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

a. For the pwposes of this standard,
factors used to 1dentify subsurface
saturation shall include observed
saturation, gleyed soil, gray mottles,
and soil color in conjunchon with
nearby surface water features. The
highest subsurface saturation elevation
1dentified 1 a3 test pit'zoil bonng will be
1dentified by any of the following scul
properties.

1)} Free water or wet seil identified by
ghisteming, due to the slow releazs
of water.

2} Gleyed soi1l, that may extend
uninterrupted from an observed
free water surface.

3} The presence of distinet 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 soll parent materials
have a natural eoler of 2 chroma or
less or gleved color that is net due
to saturation. In these cases other
mndicators may be used: landscape




position, elevation or soils in
relation to nearby water featurss.

In soils not conducive to motthing, such 4.
as sand, the subsurface saturation

elevation shall be establizhed by

evalnating the zo01l morphology of the

soil profile. Other indicators that may

be considered in making the

determination are the position of the

soll in the landscape, topography,

nearby wetlands and well construction

logs.

Subswrface satwration, if encountered
shall not be drained {or have water-
bearing layers removed) except as
deseribed for perched condifions.
Perched condifions may be drained or
water-bearmg materials removed to
aclieve separation distances in the
tablez and rehisve hydrostatic loads.
Diocumentation to demonstrate that
subsurface saturation 15 perched and of
drainable extent or its effects otherwise
eliminated shall be included in the =ite
assessment. All draimage systems shall
drain by gravity. The effect of
temporary tailwater on the component
and the sffects of cutletting to peremmial
and intermittent waterways shall be
evalnated. A drammage system shall be
located around the outside penmeter of 5.
the component footprint and drain to a
surface outlat.

If the site assessment indicates artesian
features, a hydrogeologic and
geotechnical evaluaton of the site shall
be completed to determme the zite
surtability for m-ground components.

Excavation of bedrock 1s permitted to
achieve the required separation distance
as spectfied in the tables. Bedrock shall
not be removed by blasting. The
exposed bedrock surface shall be
evaluated to ensure a2 stuchwally sound
base. Fractures or voids shall be treated
to prevent migration of soul material
The swrface of excavated bedrock shall
have a positive grade, munmmum of 1
percent, under and away from the
componsnt, 33 to prevent any sigmificant
ponding on the rock surface unless
otherwnse stated m specific criteria
sections. If bedrock is excavated, the
matenal placed between the component
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and the bedrock shall have a minimum
of 20%% passing the #200 s1eve.

Flood Prome Areas

a. EReception sthuctures, charnels and
heoppers located in flood prons arsas
shall be protected from mmundation,
structural damage and mmstability from
the maximum water elevation resulting
from the 25-vear, 24-hour ramfall
avent.

b. 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
prezsures and buovancy uphft. These
systems shall also be evaluated for
additional protections such as automatic
shutoff systems, backflow prevention
walves or check valves, watertight
connections, main power disconnects,
submersible type splices on electiical
lines, ete. Any vents, power supplies,
and automatic or manual shutoff
controls shall be located at or above the
maximum water slevation resulting
from the 25-year, 24-hour ramfall event
zo that access 15 posable.

Safety

The system desizn shall identify and
mmimize the hazards to animals and people
dunng constuction and operation.  Waste
transfer designs may create confined spaces,
which can pose significant harards to people.
At a mumimenn, 3 design shall inchede the
following.

a. Open structures shall be provided wath
covers or bamers such as gates, safiety
fances (zee Wisconsin NERCS Fisld Office
Technical Guide, Section IV (WI FOTG),
Conservation Practice Standard 382,
Fence), etc., to restnict access of anmmals or
people. Inchids waming aigns as

necessary.

b. Tank covers zhall be dezigned to withstand
both dead and live loads. The hive load
walues for covers contamed m ASAE
EP378 4, Floor and Suspended Loads on
Apneultural Stractures Due to Use, and n
ASAE FP393 3, Manure Storages, shall be
the minimum used. Forwehicles or
equipment in excess of 20 000 pounds
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10. Operation and A aintenance

An Operanon 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 specifie instuctions for proper
operation and mamtenance of each component
of this practice and shall detail the routine
maintenance needed to assure the
effectiveness and useful ifs of this practice.
The O&M Plan shall be consistent with the
purpose of this practice, safety requirements,
criteria for design and the Cperation and
Maintenanece Plan in WI FOTG Standard 313,
Waste Storage Faciliny.

At a minimum, the &M Plan chall melude
the following rfems:

3 System informaton nchiding the general
system deseription, assumed system
performance, maximum design working
pressure and the transfer system pressure
rating of each transfer system.

b, Safety and emersency response inchiding
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 inclnding: typical
operaing procedures, procedures for
proper start-up and shutdewn for the
operziton of pumped transfer systems and
valve operation sequence 1f applhicable.

d  Maintenance items including: scheduled
roufine maintenance required by the
component mamifacturer, procedures for
cleaning and unplugging pipe, and
mnspection and maintenance of all safety
items.

B. Specific Criteria

1.

Reception Siructures, Channels, Hoppers,
and Pumps

Eeception structures, channels, hoppers, and
pumps shall meet the following entena.

3.  Jomts and appurtenances shall be hqmd
tight

Separation distances erteria in Table 1
shall be met.

Reception structures shall be sized as
follows:

1) Reception structures that ave part of a
mamure transfer system.

a) Recephon structares not
receiving mneff and‘or
precipitation shall be sized to
contain a minimum of cne full
day’s manure producton, plus
six inches extra depth for zafety;
or

b} Recephon stuctures recerving
runeff and'or precipriziion shall
be sized to contain 2 minimum
of one full dav's manmuwe
producton, plus six inches extra
depth for zafety, and the volume
of rmoff and/or precipitation
from a 235-year, 24-howr ramfall
event. The increase in storage
volume due to runoff and'or
precipitation may be reduced 1f 3
poriton of this minoff and/or
precipifziton can be safaly
routed to and contamed within
the waste management system.

2y  Reception structures that are part of a

contaminated mnoff or wastewater
management system.

a) Recephon structares not
recerving mnoff and/or
precipitation shall be sized
accordng to the appropriate
conservation practice standard
and desizn needs of the system;

or

b} Recephon stuctures recering
runeff and'or precipriziion shall
be sized accordme to the
appropriate conservation
practice standard and dszign
needs of the system, phis the
volume of manoff and/or
precipitation from a 25-year, 24-
hour ramfall event The mereaszs
m storage volume due to runeff
and/or precipitation may be
reduced 1f a portion of this
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Table 1
Separation Distances for Beception Structure: Hoppers, Channels, Pumps, and Pipes
T fo Bottom of Pump, Floor | Bottom of Pump, Floor Surface, or Well, 5pring, and
c FAns rt Surface, or Pipe Invert Pipe Invert Belative to Subsurface Eeservoir Separation
omponents Eelative to Bedrock Saturation Diztance "™
Pumps
Pumps encazed mm : _ Bottom of pump maximun depth into
concrete = 6 inches saturation shall be 2 fest = 30 feet
Pumps housed 1n a : Floor may be at the subsurface
\ i z 6 inches T 2 30 feet
dryarel] saturation level
Eeception Structures and Hoppers
Capacity = 6,000 Floor may be at the subsurface
gallons = 1 foot saturation level ™™ = 30 feet
Capacity > 6,000 > 2 feet > 2 foet (21 foot for sumps)™e? = 100 feet
gallons
Channels
= 2 foot depth) =2 feet =2 feet (=1 foot for sumps)™™* = 100 feet
Pipes
All = 6 inches Mo restrictions = 25 feet
Mot 1

Well, spnng, and reservolir separation distances are 1o accordance with NE 812, Well Construction and Pump
Installation. Ttems not heted in the table shall al=o be m accordance with NE 812, DMNE.-permutted amimal feeding
operations need to follow the 250-foot well separation distance requirements of WE 243,

Hioke 2 . . . _ i
“** Drywells contain pump hardware and are not intended to contain waste.

Mote 3 : : . . . )
“** Separation distances from subswface saturation is not required if the reception structure, hopper, or channel is

desizned to withstand antierpated hydrostatic loads and uphft (buovaney).




Table X
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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 beddmg, feed, or
drvoess (typically stanchion bams or
thick shomes with lngher viscosites).

For wastes that tend to be faster flowning
due to addinonal homids or lack of
bedding (tvpically free stall bamns, veal
or bog facilities, and contaminated
runoff with lower viscosihes).

Minimum Pipe Diameter

24 mches

Mo mimmum diameter

Minimum Head in Graviey
Flow Systems (as meazured
from the AMaximum

Operating Level (ALOL) of
the Waste Storage Facility)

Shall be a2 mummum of 4 feet below the
bottom of the bamm cleaner, scrape
allew, efc.,

For pipe over 100 faet 1n lengzth an
addititonal height equal to 1% of the
transfer pipe lengsth shall be includad.

Liquid or semi-solid wastes shall have a

mimmum of:

* ? foet below the scrape alley, bam
cleaner, channel, ete., and

= An additonal beight equal to 1% of
the tran=fer pipe length

Diluted wastes shall have a minimuom

of:

# | foot below the scrape alley, bam
cleaner, channel, etc., and

& An additonal height equal to 1% of
the transfer pipe length

Minimum Volume of
Reception Structure

One full day’s mamare producton. A
minmimum of one-half a dav’s manure
volume must be between the MOL of
the waste storage facility and the
bottom of the bamn cleaner or scrape
allew.

One full day’s manure production.

Vent Pipe

A f-inch diameter umimmnm vent prpe
15 requred. Install withon 10 feet of the

recepiion souchure.

A f-inch diamseter nunnmim vent pipe
mstalled withim 10 feet of the reception
structure 15 required for reception
structures with kmfe valves.




gross vehicle weight, the actual axle load
shall be used.

. In push-off areas, bamers shall be mstalled
to prevent the accidental entry of tractors
or other equipment.

. Warmnmeg sizns shall be provided for waste
transfer systems as necessary to warn of
the danger of enfry and to raduce the rizk
of explosion, poisonmg, or asphyxiation.
Appropnate signage shall be wvisibly
located at all access points.

. Wentilation of enclosed zreas shall be
prenided as necessary to reduce the risk of
explosion and asphyxation.

Waste transfer ines from enclosed
buildmgs shall be provided with a water-
sealed trap and vent or sinular devices
where necessary to confrol zas entry mnte
buildings.

A minimum of cne in-line manual valve in
the transfer pipe, located as close to the
storage facility as practieal, shall be
mstalled when the top of the storage
facility iz higher than the top of the transfer
structure. An m-line valve 1s not required
if the tran=fier pipe does not penetrate the
Imer and terminates at an elevation zbave
the top of the storage facility, thus
providing an air gap.

Cenfined spaces where human eniry may
ocowr shall be designed and operated in
compliznce with the provisions contamed
m ASABE EP470, Manure Storage Safety.
Covered channels and reception stroctures
that require humanly cccupied 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 malfunchons that could lead to a
release of the waste fransfer system contents
outside the normal operational confines of
the waste management svstem. Identified
potential falures should be addressed mn the
desizn phase, the operation and mamtenance
plan, and the emergency response plan.

NRCS, Wi
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Construction Plan: and Specifications

Construction plans and specifications for
installing waste transfer systems shall be mn
accordance with this standard and shall
desenbe the requirements for applying the
practice to achieve its intended purpose,
including the maxdmum design working

pressure and the rransfar system pressure

rating of each transfer system. Construction
plans and specifications shall melude a
location map, plan view, profilss, cross
sections, details and specifications to ensure
that the project can be properly constructed.

Engineering Dezign Documentation

Engineening desige documentation shall be
prepared in compliance with the Design
Dealiverables in the Wisconsin NRCS
Statement of Work for the WIFOTG
Standard 634, and shall demonstrate that the
cntenia in the MRCS practice standard have
been met. Desige documentation shall
include all substantiating data, assumptions,
computations and analyses, and the
maxmnm design working pressure and the
transfer system pressure rating of each
transfer system.

Quality Assurance Plan

A guality assurance plan s reguired that
desenibes the type and frequency of testing,
the 1tems requiring inspection, the
documerntation required and the
quahfications of the person domng the work.

The quality assuwrance plan shall address the
followmg ttems:

3. Site and Contact Information.

b. Inireduction and Project Description —
Narrative Format.

Fesponzibilities of Key Parties.
Pre-Construction Meetmg.

Items Fequmng Inspection,
Observation, and Testing.

As-buwlt Plans and other Certification
(Attesting) Documentation.










