Typical Practice Installation Costs

South Dakota

Fiscal Year 2013

Practice cost information presented in this document is the basis for the development of the Fiscal Year
2013 Practice Payment Schedule for cost share programs administered in South Dakota. These costs are
a representation of actual costs typically incurred during the installation or implementation of a practice
or activity. Actual costs may vary. These costs should only be used for planning purposes and are not
intended as a final cost estimate by NRCS.

For questions, contact Doug Vik at 605-352-1241 or email at douglas.vik@sd.usda.gov
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Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

1

Scenario Name

Embankment Storage Pond

Scenario Description

An earthen waste impoundment constructed to store wastes such as manure, wastewater, and contaminated runoff as part of an agricultural waste management
system. This scenario has a design storage volume of more than 382,000 ft3. This practice will address soil and water quality by reducing the pollution potential for
surface water and groundwater quality degradation. Earthen storage liners are addressed with another standard. Vehicular and equipment access is addressed in
Heavy Use Area Protection (561). Adequately protect liner at agitation and access points.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634),
Heavy Use Area Protection (561), Roofs and Covers (367), and Solid/Liquid Waste Separation Facility (632), Waste Treatment (629).

Before Practice Situation

Operator presently has a confined animal feeding operation without a waste management system adequate to handle the waste stream leaving the animal production
facilities. Manure and other agricultural waste by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating
at the source, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwater resources.

After Practice Situation

An earthen storage structure constructed from on-site material provides an environmentally safe facility for storing manure and other agricultural waste by-products.
This facility provides the landowner a means of storing waste until it can be utilized in a proper manner in accordance with a nutrient management plan.

Typical design size: design storage volume 865,400 ft3; The pond is constructed by a combination of excavation and earthfill with an embankment fill height greater
than 3 feet. 3:1inside and outside side slopes are utilizedfor the excavation and embankment; (not inclued in design volume - freeboard and sludge accumulation).

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

865400

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $28.80 $0.00
Equipment/Installation $61,877.60 $0.07
Labor $0.00 $0.00
Mobilization $450.32 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $62,356.72 $0.07

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Structural steel tubing, 2" diameter, 1/8" wall

Materials 1120 Structural steel tubing, 2" diameter|thickness, materials only Foot $3.60 8 $28.80
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 1860 $1,469.40
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 16460 $60,408.20
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

2

Scenario Name

Excavated Storage Pond

Scenario Description

An earthen waste impoundment constructed to store wastes such as manure, wastewater, and contaminated runoff as part of an agricultural waste management
system. This scenario has a design storage volume of more than 382,000 ft3. This practice will address soil and water quality by reducing the pollution potential for
surface water and groundwater quality degradation. Earthen storage liners are addressed with another standard. Vehicular and equipment access is addressed in
Heavy Use Area Protection (561). Adequately protect liner at agitation and access points.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer
(634), Heavy Use Area Protection (561), Roofs and Covers (367), and Solid/Liquid Waste Separation Facility (632), Waste Treatment (629).

Before Practice Situation

Operator presently has a confined animal feeding operation without a waste management system adequate to handle the waste stream leaving the animal
production facilities. Manure and other agricultural waste by-products are not being utilized or controlled in an environmentally safe manner. The wastes are
either accumulating at the source, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive
nutrients, organics, and pathogens being transported into surface and groundwater resources.

After Practice Situation

An earthen storage structure constructed from on-site material provides an environmentally safe facility for storing manure and other agricultural waste by-
products. This facility provides the landowner a means of storing waste until it can be utilized in a proper manner in accordance with a nutrient management plan.
Typical design size: design storage volume 382,000 ft3; The pond bottom is 280" x 120" x 10' deep with a small berm normally less than 3" high around the outside of
the pond. 3:1 inside and outside side slopes; (not included in design volume - freeboard and sludge accumulation).

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

382000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $28.80 $0.00
Equipment/Installation $44,592.40 $0.12
Labor $0.00 $0.00
Mobilization $450.32 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $45,071.52 $0.12

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity
Structural steel tubing, 2" diameter, 1/8" wall

Materials 1120 Structural steel tubing, 2" diameter|thickness, materials only Foot $3.60 8
Bulk excavation of common earth including
sand and gravel with dozer >100 HP with

Excavation, common earth, large |average push distance of 150 feet. Includes

Equipment/Installation 1223 equipment, 150 ft equipment and labor. Cubic Yard [$3.34 12900
Stripping and stockpiling of topsoil adjacent
to stripping area. Includes equipment and

Equipment/Installation 1199 Stripping and stockpiling, topsoil  [labor. Cubic Yard [$0.79 1210
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 150
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

3

Scenario Name

Concrete Tank, buried 5K<=15K CF

Scenario Description

This scenario consists of installing a concrete tank that has a design storage volume from 5,000 to 14,999 CF that is totally or partially buried and has an open top. The
tank can also be under an animal facility with the top cover of either slats or solid concrete lid/floor. Design volume does not include freeboard.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Waste Transfer (634), Heavy Use Area Protection (561), Roof and Covers (367), Solid/Liquid Waste Separation Facility (632), Diversion (362), Subsurface Drain (606),
and Underground Outlet (620).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

Manure and other agricultural by-products are being controlled, by the collection at the source, and stored temporarily, at an environmentally suitable location, until
such time that they are disposed of or utilized in a proper manner, typically in accordance with a nutrient management plan.

Tank typically 7' deep, with a bottom area of 1400 SF, and a design storage volume of approximately 9,000 cubic feet plus 6" freeboard. Sizing based on manure,
other wastes, rainfall, lot runoff, etc. as appropriate. Volume does not include 6" of freeboard.

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

9000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $2,376.32 $0.26

Equipment/Installation $20,973.34 $2.33

Labor $494.64 $0.05

Mobilization $481.52 $0.05

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $24,325.81 $2.70

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Waterstop, PVC, ribbed, 3/16" thick by
6"wide. Includes materials, equipment and

Materials 1614 Waterstop, PVC, ribbed, 3/16" x 6" |labor. Foot $3.32 180 $597.60
Gravel, includes materials, equipment and
labor to transport and place. Includes washed

Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 70.5 $1,778.72
Skidsteer loader with horsepower range of 60
to 90. Equipment and power unit costs. Labor

Equipment/Installation 933 Skidsteer, 80 HP not included. Hour $34.80 24 $835.20
Earthfill, manually compacted, includes

Equipment/Installation 50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.90 186 $911.40
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes

Concrete, CIP, slab on grade, materials, labor and equipment to transport,

Equipment/Installation 37 reinforced place and finish. Cubicyard [$204.81 39.1 $8,008.07
Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,

Equipment/Installation 38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$325.24 30.7 $9,984.87
Bulk excavation and side casting of common

Excavation, Common Earth, side earth with hydraulic excavator with less than

Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 620 $1,233.80
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,

Labor 232 Equipment Operators, Light Mulchers Hour $20.61 24 $494.64
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 4 $481.52




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

4

Scenario Name

Concrete Tank, buried >15K <110K CF

Scenario Description

This scenario consists of installing a concrete tank that has a design storage volume from 5,000 to 14,999 CF that is totally or partially buried and has an open top. The

tank can also be under an animal facility with the top cover of either slats or solid concrete lid/floor. Design volume does not include freeboard.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Waste Transfer (634), Heavy Use Area Protection (561), Roof and Covers (367), Solid/Liquid Waste Separation Facility (632), Diversion (362), Subsurface Drain (606),

and Underground Outlet (620).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

Manure and other agricultural by-products are being controlled, by the collection at the source, and stored temporarily, at an environmentally suitable location, until
such time that they are disposed of or utilized in a proper manner, typically in accordance with a nutrient management plan.
Tank typically 12' deep, with a bottom area of 5,391 SF, and a design storage volume of 62,000 cubic feet plus 6" freeboard. Sizing based on manure, other wastes,
rainfall, lot runoff, etc. as appropriate. Volume does not include 6" of freeboard.

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

6200

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $2,871.64 $0.05
Equipment/Installation $69,984.70 $1.13
Labor $0.00 $0.00
Mobilization $931.84 $0.02
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $73,788.18 $1.19

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1614

Waterstop, PVC, ribbed, 3/16" x 6"

Waterstop, PVC, ribbed, 3/16" thick by
6"wide. Includes materials, equipment and
labor.

Foot

$3.32

257

$853.24

Materials

46

Aggregate, Gravel, Graded

Gravel, includes materials, equipment and
labor to transport and place. Includes washed
and unwashed gravel.

Cubic yard

$25.23

80

$2,018.40

Equipment/Installation

51

Earthfill, Dumped and Spread

Earthfill, dumped and spread without
compaction effort, includes equipment and
labor

Cubic yard

$3.00

2400

$7,200.00

Equipment/Installation

1223

Excavation, common earth, large
equipment, 150 ft

Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
average push distance of 150 feet. Includes
equipment and labor.

Cubic Yard

$3.34

3000

$10,020.00

Equipment/Installation

50

Earthfill, Manually Compacted

Earthfill, manually compacted, includes
equipment and labor

Cubic yard

$4.90

600

$2,940.00

Equipment/Installation

37

Concrete, CIP, slab on grade,
reinforced

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$204.81

94

$19,252.14

Equipment/Installation

38

Concrete, CIP, formed reinforced

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$325.24

94

$30,572.56

Mobilization

1140

Mobilization, large equipment

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
width or over length permits.

Each

$225.16

$450.32

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$481.52




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

6

Scenario Name

Concrete Tank, Buried =>110K CF

Scenario Description

This scenario consists of installing a concrete tank that has a design storage volume of 110, 000 or more CF. Tank is totally or partially buried and has an open top.
Tank can also be under a animal facility with the top cover using slats or concrete lid/floor. The design volume does not include freeboard. This practice will address
soil and water quality by reducing the pollution potential to soil, surface water and ground water.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Waste Transfer (634), Heavy Use Area Protection (561), Roof and Covers (367), Solid/Liquid Waste Separation Facility (632), Diversion (362), Pipeline (516), Subsurface
Drain (606), and Underground Outlet (620).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

Manure and other agricultural by-products are being controlled, by the collection at the source, and stored temporarily, at an environmentally suitable location, until
such time that they are disposed of or utilized in a proper manner, typically in accordance with a nutrient management plan.

Tank typically 102' X 160' X 8' deep with a bottom area of 16,320 SF and a design storage volume of 122,000 CF plus 6" freeboard. Sizing based on manure, other
wastes, rainfall, lot runoff, etc. as appropriate. Volume does not include 6" of freeboard.

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

122000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $11,024.32 $0.09
Equipment/Installation $127,786.21 $1.05
Labor $1,648.80 $0.01
Mobilization $931.84 $0.01
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $141,391.17 $1.16

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Waterstop, PVC, ribbed, 3/16" thick by
6"wide. Includes materials, equipment and
1614 Waterstop, PVC, ribbed, 3/16" x 6" |labor. Foot $3.32

524

$1,739.68

Materials

Gravel, includes materials, equipment and
labor to transport and place. Includes washed

46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23

368

$9,284.64

Equipment/Installation

Skidsteer loader with horsepower range of 60
to 90. Equipment and power unit costs. Labor
not included. Hour

933 Skidsteer, 80 HP $34.80

80

$2,784.00

Equipment/Installation

Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
average push distance of 150 feet. Includes
equipment and labor.

Excavation, common earth, large

1223 equipment, 150 ft Cubic Yard [$3.34

4510

$15,063.40

Equipment/Installation

Earthfill, manually compacted, includes

50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.90

432

$2,116.80

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Concrete, CIP, slab on grade,

37 reinforced Cubicyard [$204.81

302.2

$61,893.58

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish. $325.24

38 Concrete, CIP, formed reinforced Cubic yard

134.3

$43,679.73

Equipment/Installation

Bulk excavation and side casting of common
earth with hydraulic excavator with less than
1 CY capacity. Includes equipment and labor. |Cubic yard [$1.99

Excavation, Common Earth, side
48 cast, small equipment

1130

$2,248.70




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

6

Scenario Name

Above Ground Steel/Concrete Storage Structure

Scenario Description

An above ground circular glass lined steel or concrete structure constructed to store wastes such as manure, wastewater, and contaminated runoff as part of an

agricultural waste management system. This typical scenario has a design storage volume of 66,000 ft3. This practice will address soil and water quality by reducing
the pollution potential for surface water and groundwater quality degradation.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561),
Solid/Liquid Waste Separation Facility (632), Waste Treatment (629), and Pumping Plant (533).

Before Practice Situation

Operator presently has a confined animal feeding operation without a waste management system adequate to handle the waste stream leaving the animal production
facilities. Manure and other agricultural waste by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating

at the source, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwater resources.

After Practice Situation

An above ground storage structure provides an environmentally safe facility for storing manure and other agricultural waste by-products. This facility provides the

landowner a means of storing waste until it can be utilized in a proper manner in accordance with a nutrient management plan.
Typical design size : design storage volume 66,000 ft3, (not included - 1' freeboard); based on 73' X 19' glass lined steel tank

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

66000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $115,815.93 $1.75
Equipment/Installation $28,230.42 $0.43
Labor $0.00 $0.00
Mobilization $548.18 $0.01
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $144,594.53 $2.19

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

46

Aggregate, Gravel, Graded

Gravel, includes materials, equipment and
labor to transport and place. Includes washed
and unwashed gravel.

Cubic yard

$25.23

91

$2,295.93

Materials

1620

Waste Storage, glass lined steel
structure, 25,000 - 100,000 cubic
foot

Includes materials, equipment and labor to

install a steel glass lined structure (based on
typical 73' diameter X 19" height) . Includes
materials, equipment and labor.

Cubic Foot

$1.72

66000

$113,520.00

Equipment/Installation

1223

Excavation, common earth, large
equipment, 150 ft

Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
average push distance of 150 feet. Includes
equipment and labor.

Cubic Yard

$3.34

365

$1,219.10

Equipment/Installation

37

Concrete, CIP, slab on grade,
reinforced

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$204.81

65

$13,312.65

Equipment/Installation

49

Earthfill, Roller Compacted

Earthfill, roller or machine compacted,
includes equipment and labor

Cubic yard

$3.67

365

$1,339.55

Equipment/Installation

38

Concrete, CIP, formed reinforced

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$325.24

38

$12,359.12

Mobilization

1137

Mobilization, very small equipment

Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
simultaneously.

Each

$33.33

$66.66

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$481.52




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

7

Scenario Name

Composted Bedded Pack, Concrete Floor, Concrete Wall

Scenario Description

A composted bedded pack facility is constructed to store wastes such as manure, wastewater, and contaminated runoff as part of an agricultural waste management
system. This scenario is intended for situations where consistency of manure or geological conditions prohibit the use of earthen floors. This practice will address soil
and water quality by reducing the pollution potential for surface water and groundwater quality degradation.

Potential Associated Practices: Fence (382), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561) and Roofs and Covers (367).

Before Practice Situation

Operator presently has a confined animal feeding operation without a waste management system adequate to handle the waste stream leaving the animal production

facilities. Manure and other agricultural waste by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating

at the source, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwater resources.

After Practice Situation

Using a bedded pack provides an environmentally safe facility for storing manure and other agricultural waste by-products. This facility provides the landowner a
means of storing waste until it can be utilized in a proper manner in accordance with a nutrient management plan.
Typical design: floor area 4,000 ft2, (40' X 100'); 4' concrete wall height, 3' footing depth with a 6" concrete floor; 20' openings on each end of structure.

Scenario Feature Measure

Square Foot Floor Area

Scenario Unit

Square Foot

Scenario Typical Size

4000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,498.08 $0.37
Equipment/Installation $29,431.13 $7.36
Labor $0.00 $0.00
Mobilization $548.18 $0.14
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $31,477.39 $7.87

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

45

Aggregate, Sand, Graded, Washed

Sand, typical ASTM C33 gradation, includes
materials, equipment and labor to transport
and place

Cubic yard

$24.28

61.7

$1,498.08

Equipment/Installation

1223

Excavation, common earth, large
equipment, 150 ft

Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
average push distance of 150 feet. Includes
equipment and labor.

Cubic Yard

$3.34

74

$247.16

Equipment/Installation

1199

Stripping and stockpiling, topsoil

Stripping and stockpiling of topsoil adjacent to
stripping area. Includes equipment and labor.

Cubic Yard

$0.79

102

$80.58

Equipment/Installation

50

Earthfill, Manually Compacted

Earthfill, manually compacted, includes
equipment and labor

Cubic yard

$4.90

22

$107.80

Equipment/Installation

37

Concrete, CIP, slab on grade,
reinforced

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$204.81

74

$15,155.94

Equipment/Installation

49

Earthfill, Roller Compacted

Earthfill, roller or machine compacted,
includes equipment and labor

Cubic yard

$3.67

37

$135.79

Equipment/Installation

38

Concrete, CIP, formed reinforced

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$325.24

42

$13,660.08

Equipment/Installation

48

Excavation, Common Earth, side
cast, small equipment

Bulk excavation and side casting of common
earth with hydraulic excavator with less than
1 CY capacity. Includes equipment and labor.

Cubic yard

$1.99

22

$43.78

Mobilization

1137

Mobilization, very small equipment

Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
simultaneously.

Each

$33.33

$66.66

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights

between 14,000 and 30,000 pounds.

Each

$120.38

$481.52




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

8

Scenario Name

Bedded Pack, Earth, Wood Walls

Scenario Description

This scenario consists of a dry stack facility with compacted earthen floor with wooden walls, posts and a concrete curb. This scenario is intended for dryer material
such as poultry litter. The purpose of this practice is to properly store manure and other agricultural by-products until they can be hauled away from the site for
proper disposal or utilization on land at agronomical rates. This practice will address soil and water quality by reducing the pollution potential to soil, surface water
and ground water.

Potential Associated practices: 342-Critical Area Planting, 362-Diversion, 561-Heavy Use Area Protection, 367-Roofs and Covers, 558-Roof Runoff Structure, 317-
Composting Facility, 633-Waste Recycling, 634-Waste Transfer, 635-Vegetated Treatment Area

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

The typical is 4,000 SqFt (40' x 100'). The earthen floor will be prepared by stripping the top 1' of soil and roller compactin an 18" thick compacted floor. Walls are 5'
pressure treated wood (2" x 8" boards), 4' x 6" x 8' posts set 4' c-c with 6" concrete curbing. Walls allow for greater storage volume. Manure and other agricultural by-
products are being controlled, by the collection at the source, and stored temporarily, at an environmentally suitable location, until such time that they are disposed of
or utilized in a proper manner, typically in accordance with a nutrient management plan.

Scenario Feature Measure

Square Foot Floor Area

Scenario Unit

Square Foot

Scenario Typical Size

4000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,716.24 $0.43
Equipment/Installation $7,163.38 $1.79
Labor $1,504.80 $0.38
Mobilization $900.64 $0.23
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $11,285.06 $2.82

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Treated dimension lumber with nominal
thickness equal or less than 2". Includes

1044 Dimension Lumber, Treated lumber and fasteners Board Foot [$0.74

1200

$888.00

Materials

Treated dimension lumber with nominal
Lumber, planks, posts and timbers, [thickness greater than 2". Includes lumber
1609 treated and fasteners. Does not include labor.

Board Foot [$1.19

696

$828.24

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish. $325.24

38 Concrete, CIP, formed reinforced Cubic yard

18

$5,854.32

Equipment/Installation

Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
average push distance of 150 feet. Includes
equipment and labor.

Excavation, common earth, large

1223 equipment, 150 ft Cubic Yard [$3.34

148

$494.32

Equipment/Installation

Earthfill, roller or machine compacted,

49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67

222

$814.74

Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour

231 General Labor $16.72

90

$1,504.80

Mobilization

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
width or over length permits. Each

1140 Mobilization, large equipment $225.16

$900.64




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

9

Scenario Name

Dry Stack, concrete floor, wood wall

Scenario Description

This scenario consists of a dry stack facility with reinforced concrete Floor with pressure treated wood walls. This scenario is intended for situations where consistency
of manure or geographical conditions prohibit earthen floors. The purpose of this practice is to temporarily, properly store manure and other agricultural by-products
until they can be hauled away from the site for proper disposal or utilization on land at agronomical rates. This practice will address soil and water quality by reducing
the pollution potential to soil, surface water and ground water.

Potential Associated practices: 342-Critical Area Planting, 362-Diversion, 561-Heavy Use Area Protection, 367-Roofs and Covers, 558-Roof Runoff Structure, 317-
Composting Facility, 633-Waste Recycling, 634-Waste Transfer, 635-Vegetated Treatment Area

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

The typical is 4,000 SqFt (40' x 100'). The facility floor is 5" reinforced concrete with 5' pressure treated wood (2" x 8" boards) walls, 4' x 6" x 8' posts set 4' c-c with 6"
concrete curbing. Walls allow for greater storage volume. Manure and other agricultural by-products are being controlled, by the collection at the source, and stored
temporarily, at an environmentally suitable location, until such time that they are disposed of or utilized in a proper manner, typically in accordance with a nutrient
management plan.

Scenario Feature Measure

Square Foot Floor Area

Scenario Unit

Square Foot

Scenario Typical Size 4000
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,583.26 $0.90
Equipment/Installation $23,824.26 $5.96
Labor $1,504.80 $0.38
Mobilization $900.64 $0.23
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $29,812.96 $7.45
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Treated dimension lumber with nominal
thickness equal or less than 2". Includes
Materials 1044 Dimension Lumber, Treated lumber and fasteners Board Foot [$0.74 1200 $888.00
Treated dimension lumber with nominal
Lumber, planks, posts and timbers, [thickness greater than 2". Includes lumber
Materials 1609 treated and fasteners. Does not include labor. Board Foot [$1.19 696 $828.24
Gravel, includes materials, equipment and
labor to transport and place. Includes washed
Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 74 $1,867.02
Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
Equipment/Installation 38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$325.24 18 $5,854.32
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
Concrete, CIP, slab on grade, materials, labor and equipment to transport,
Equipment/Installation 37 reinforced place and finish. Cubicyard [$204.81 84 $17,204.04
Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
Excavation, common earth, large |average push distance of 150 feet. Includes
Equipment/Installation 1223 equipment, 150 ft equipment and labor. CubicYard [$3.34 148 $494.32
Earthfill, roller or machine compacted,
Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 74 $271.58
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 90 $1,504.80
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 4 $900.64




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

313 - Waste Storage Facility

Scenario ID

10

Scenario Name

Dry Stack, concrete floor, no wall

Scenario Description

This scenario consists of a dry stack facility with reinforced concrete floor without side walls. This scenario is intended for situations where consistency of manure or
geographical conditions prohibit earthen floors. The purpose of this practice is to properly store manure and other agricultural by-products until they can be hauled
away from the site for proper disposal or utilization on land at agronomical rates. This practice will address soil and water quality by reducing the pollution potential
to soil, surface water and ground water.

Potential Associated practices: 342-Critical Area Planting, 362-Diversion, 561-Heavy Use Area Protection, 367-Roofs and Covers, 558-Roof Runoff Structure, 317-
Composting Facility, 633-Waste Recycling, 634-Waste Transfer, 635-Vegetated Treatment Area

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

The typical is 4,000 SqFt (40' x 100'). The facility floor is 6" reinforced concrete without side walls. Manure and other agricultural by-products are being controlled, by
the collection at the source, and stored temporarily, at an environmentally suitable location, until such time that they are disposed of or utilized in a proper manner,

typically in accordance with a nutrient management plan.

Scenario Feature Measure

Square Foot Floor Area

Scenario Unit

Square Foot

Scenario Typical Size

4000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,261.50 $0.32
Equipment/Installation $15,942.32 $3.99
Labor $0.00 $0.00
Mobilization $900.64 $0.23
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $18,104.46 $4.53

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Gravel, includes materials, equipment and
labor to transport and place. Includes washed
Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 50 $1,261.50
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
Concrete, CIP, slab on grade, materials, labor and equipment to transport,
Equipment/Installation 37 reinforced place and finish. Cubicyard [$204.81 74.1 $15,176.42
Bulk excavation of common earth including
sand and gravel with dozer >100 HP with
Excavation, common earth, large |average push distance of 150 feet. Includes
Equipment/Installation 1223 equipment, 150 ft equipment and labor. Cubic Yard [$3.34 148 $494.32
Earthfill, roller or machine compacted,
Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 74 $271.58
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 4 $900.64




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

314 - Brush Management

Scenario ID

1

Scenario Name

Mechanical, General

Scenario Description

Using small mechanical equipment to remove or cut off woody plants. Typical area is moderate rolling to gentle sloping, moderately deep to deep soils that have
stands of woody and non herbaceous species that are in the early phases of invasions. Typical unit is 30 acres.

Before Practice Situation

Area is infested with woody non herbaceous species that degrades ecological sites or habitat for desired wildlife species. Future degradation of key forage species and

ecological site condition promoting noxious and invasive species and increased soil erosion if woody species are allowed to expand.

After Practice Situation

Woody species are removed to achieve the desirable plant community based on species composition, structure, density, and canopy cover or height. Ecological site
condition continues to progressing in an upward trend, hydrology and plant health and vigor are sustained.

Scenario Feature Measure

Acres treated

Scenario Unit

Acre

Scenario Typical Size

30

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $10,300.90 $343.36

Labor $2,484.80 $82.83
Mobilization $164.32 $5.48

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $12,950.02 $431.67

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Equipment/Installation

943

Mechanical cutter, chopper

Masticator, flail shredder, hydro axe, brush

Hour

$117.78

80

$9,422.40

Equipment/Installation

938

Brush Chipper, 6" capacity

Brush Chipper, 6" capacity, typically 35 HP.
Includes chipper and power unit. Labor not
included.

Hour

$17.57

50

$878.50

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,

Hour

$16.72

50

$836.00

Labor

232

Equipment Operators, Light

Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,

Hour

$20.61

80

$1,648.80

Mobilization

1138

Mobilization, small equipment

Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
between 3,500 to 14,000 pounds.

Each

$82.16

$164.32




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

314 - Brush Management

Scenario ID

5

Scenario Name

Chemical, Uplands

Scenario Description

This Practice is for the implementation of brush management on range, pasture or native pasture reduce undersirable brush in uplands and other areas not in or
directly adjacent to streams, ponds, or wetlands. The typical method of control is application of herbicides (basal or foliar location) on selected plants.

Before Practice Situation

Brush species exceed desired levels resulting in degraded plant condition, loss of forage production, or degraded wildlife habitat. Densities of brush exceed levels
indicated in the ecological site descriptions.

After Practice Situation

Brush has been treated to a level which results in improved plant condition, forage production, or wildlife habitat. The typical method of control is application of
herbicides (basal or foliar location) on selected individual plants.

Scenario Feature Measure

Acres treated

Scenario Unit

Acre

Scenario Typical Size

50

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $931.50 $18.63
Equipment/Installation $218.50 $4.37

Labor $0.00 $0.00

Mobilization $33.33 $0.67

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $1,183.33 $23.67

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

337

Herbicide, Picloram

A systemic herbicide used for general woody
plant control. Product is typically used in
these practices 314, 595, 666, and 645. Refer

Acre

$12.63

50

$631.50

Materials

330

Herbicide, 2,4-D

Product is typically used in these practices
595, 512 and 314. Refer to WIN-PST for
product names and active ingredients.

Acre

$6.00

50

$300.00

Equipment/Installation

948

Chemical, ground application

Chemical application performed by ground
equipment. Includes equipment, power unit
and labor costs.

Acre

$4.37

50

$218.50

Mobilization

1137

Mobilization, very small equipment

Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled

Each

$33.33

$33.33




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

314 - Brush Management

Scenario ID

6

Scenario Name

Chemical, Riparian

Scenario Description

Apply brush management on rangeland, grazed forest, or pasture thru the use of broadcast application of spceialized chemicals to reduce or remove undesirable
deciduous species (brush) in riparian and other areas in or directly adjacent to streams, ponds, or wetlands.

Before Practice Situation

Plant, animal, or wildlife resource concerns associated with ripairian areas and other areas in or adjacent to stream, ponds, or wetland on grazed range, grazed forest,
or pasture which are adversely affected by brush.

After Practice Situation

A 40 acre unit of pasture, grazed range, or grazed forest where reduction or removal of undesirable deciduous species have been accomplished by broadcast or spot
treatment chemical application to address plant, animal, and wildlife resource concerns.

Scenario Feature Measure

Acres planned

Scenario Unit

Acre

Scenario Typical Size

40

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $226.00 $5.65
Equipment/Installation $174.80 $4.37

Labor $0.00 $0.00

Mobilization $120.38 $3.01

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $521.18 $13.03

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1095

Herbicide, Surfactant

Surfactants reduce the surface tension of
water to produce more uniform coverage and
penetration of herbicides, and weed killers.

Acre

$1.09

40

$43.60

Materials

346

Herbicide, Glyphosate-ipa salt 4SL

Product is typically used for aquatic usage.
Refer to WIN-PST for product names and
active ingredients. Materials only.

Acre

$4.56

40

$182.40

Equipment/Installation

948

Chemical, ground application

Chemical application performed by ground
equipment. Includes equipment, power unit
and labor costs.

Acre

$4.37

40

$174.80

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains

State South Dakota

Discipline Group Range/Pasture Grazing
Practice Code/Name 314 - Brush Management
Scenario ID 7

Scenario Name Chemical, Foliar Spot Treatment

Apply brush management on 10 acres of rangeland, grazed forest, or pasture thru the use of foliar application of material with low cost chemical(s) to reduce or

Scenario Description remove undesirable deciduous species (brush) in uplands and other areas not in or directly adjacent to streams, ponds, or wetlands.

Plant, animal, or wildlife resource concerns associated with uplands and other areas not in or adjacent to stream, ponds, or wetland on grazed range, grazed forest, or

EEoiEleticekittation pasture which are adversely affected by brush.

A 10 acre unit of pasture, grazed range, or grazed forest where reduction or removal of undesirable deciduous species have been accomplished by broadcast or spot

After Practice Situation treatment chemical application to address plant, animal, and wildlife resource concerns.

Scenario Feature Measure Acres planned
Scenario Unit Acre
Scenario Typical Size 10

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $804.00 $80.40
Equipment/Installation $1,396.75 $139.68

Labor $0.00 $0.00

Mobilization $120.38 $12.04

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $2,321.13 $232.11

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Surfactants reduce the surface tension of
water to produce more uniform coverage and
Materials 1095 Herbicide, Surfactant penetration of herbicides, and weed killers.  |Acre $1.09 10 $10.90

Pre and post-emergent, non-selective
herbicide for control of undesirable
Materials 336 Herbicide, Imazapyr vegetation in non-crop areas. Product is Acre $79.31 10 $793.10

Ground applied chemical to individual plants
or group of plants, e.g., backpack sprayer
Chemical, spot treatment, single  |treatment. Equipment and labor cost
Equipment/Installation 964 stem application included. Hour $55.87 25 $1,396.75

Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

315 - Herbaceous Weed Control

Scenario ID

1

Scenario Name

Biological

Scenario Description

Management of herbaceous plant species through the use of biological control agents on undesired, noxious, or invasive herbaceous species. Typical area is moderate
rolling to gentle sloping, moderately deep to deep soils that have stands of herbaceous weed species that exceed the desirable ecological site condition or that are

dantifind inn inuaciua Thi ican iy far teaditinnal raanic aradicar

Before Practice Situation

Area consist of herbaceous weed species that exceed the desirable ecological site condition degrading forage quality, promoting noxious and invasive species,
increasing risk of soil erosion and degrading wildlife habitat.

After Practice Situation

Invasive herbaceous weed species are controlled using biological contols to achieve a desirable plant community based on species composition, structure, density, and
canopy cover or height. Ecological site condition is progressing in an upward trend, hydrology and plant health and vigor is returning to near normal levels.

Scenario Feature Measure

Acres teated

Scenario Unit Acre

Scenario Typical Size 80

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $232.05 $2.90

Equipment/Installation $52.24 $0.65

Labor $33.44 $0.42

Mobilization $33.78 $0.42

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $351.51 $4.39

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Stem Mining Weevil. Includes all support

Stem Mining Weevil necessary to ensure adequate release of

Materials 303 (Ceutorhynchus litura) insects. Labor not included. Each $1.31 105 $137.55
Stem Gal Fly. Includes all support necessary
to ensure adequate release of insects. Labor

Materials 302 Stem Gall Fly (Urophora cardui) not included. Each $0.90 105 $94.50
Equipment and power unit costs. Labor not

Equipment/Installation 939 Truck, Pickup included. Hour $26.12 2 $52.24
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,

Labor 231 General Labor herder, concrete placement, materials Hour $16.72 2 $33.44
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials

Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

315 - Herbaceous Weed Control

Scenario ID

2

Scenario Name

Chemical, Ground

Scenario Description

Land unit on which weed control would be beneficial in order to set back the plant community succession, improve the ecological condition, and improve forage
conditions for domestic livestock or wildlife. The practice entails the eradication of vegetation by use of weed treatment using ground equipment to apply chemicals, in
Auictivity d imnr lagical diti,

rdlar tn alimi navian "l farao,

Before Practice Situation

Area consist of excessive stands of herbaceous weeds in existing or newly seeded or planted stands. Excessive weed growth degrades health and vigor of native
herbaceous species promoting noxious and invasive species or undesirable plant species, and degrading wildlife habitat.

After Practice Situation

Herbaceous weeds are treated and controlled to achieve the desirable plant community based on species composition, structure, density, and canopy cover or height.
Desirable plant community is progressing in an upward trend, hydrology and plant health and vigor is returning to near normal levels, and wildlife habitat improved.

Scenario Feature Measure

Acres treated

Scenario Unit

Acre

Scenario Typical Size

160

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,940.80 $12.13
Equipment/Installation $699.20 $4.37

Labor $0.00 $0.00

Mobilization $82.16 $0.51

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $2,722.16 $17.01

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these

334 Herbicide, Glyphosate practices 340, 645, 314, 666, and 512. Refer |Acre $11.04

160

$1,766.40

Materials

Surfactants reduce the surface tension of
water to produce more uniform coverage and

1095 Herbicide, Surfactant penetration of herbicides, and weed killers.  |Acre $1.09

160

$174.40

Equipment/Installation

Chemical application performed by ground
equipment. Includes equipment, power unit

948 Chemical, ground application and labor costs. Acre $4.37

160

$699.20

Mobilization

Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights

between 3,500 to 14,000 pounds. Each

1138 Mobilization, small equipment $82.16

$82.16




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

315 - Herbaceous Weed Control

Scenario ID

4

Scenario Name

Mechanical

Scenario Description

Removal of herbaceous weeds of light infestations on gentle sloping to moderately deep to deep soils. The practice entails the removal of herbaceous weeds by the use
of mower, brush hog, disc or other light equipment in order to reduce fuel loading and improve ecological site condition. Weeds have exceeded desired levels based on

lngical cit, jal € qanic and ic farm

Before Practice Situation

Area consist of excessive stands of herbaceous weeds degrading health and vigor of native herbaceous species promoting noxious and invasive species and degrading
wildlife habitat.

After Practice Situation

Herbaceous weeds are removed to achieve the desirable plant community based on species composition, structure, density, and canopy cover or height. Ecological site
condition is progressing in an upward trend, hydrology and plant health and vigor is returning to near normal levels, and improved wildlife habitat.

Scenario Feature Measure

Acres treated

Scenario Unit

Acre

Scenario Typical Size

20

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $170.00 $8.50

Labor $66.88 $3.34

Mobilization $20.42 $1.02

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $257.30 $12.87

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Equipment and power unit costs. Labor not

Equipment/Installation 940 Mower, Bush Hog included. Hour $42.50 4 $170.00
Labor performed using basic tools such as
power tool, shovels, and other tools that do

Labor 231 General Labor not require extensive training. Ex. pipe layer, [Hour $16.72 4 $66.88
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50

Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 1 $20.42




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

315 - Herbaceous Weed Control

Scenario ID

5

Scenario Name

Mechanical, Tree Establishment

Scenario Description

Land unit on which weed control would be beneficial in order to set back the plant community succession, improve the ecological condition, and improve stand

establishment of herbaceous or deciduous plantings. The practice entails the eradication of vegetation by use of weed treatment thru tillage, in order to eliminate
i A\ . tand i imn, iy diti nd | wildlifa hahitat

Before Practice Situation

Area consist of excessive stands of herbaceous weeds degrading health and vigor of tree species in rows or plantings.

After Practice Situation

Undesirable herbaceous weeds are controlled or removed in and around tree planting thru tillage to achieve the desirable plant community based on species

composition, structure, and density. Tree stand condition is progressing in an upward trend, hydrology and plant health and vigor is returning to near normal levels,
ATV o bt o

Scenario Feature Measure

Acres treated

Scenario Unit

Acre

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $24.78 $24.78

Labor $0.00 $0.00

Mobilization $82.16 $82.16

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $106.94 $106.94

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Equipment/Installation

Includes heavy disking (offset) or chisel plow.
Includes equipment, power unit and labor

946 Tillage, Primary costs. Acre $14.93

$14.93

Equipment/Installation

Includes light disking (tandem) or field
cultivator. Includes equipment, power unit

945 Tillage, Light and labor costs. Acre $9.85

$9.85

Mobilization

Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
between 3,500 to 14,000 pounds. Each

1138 Mobilization, small equipment $82.16

$82.16




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

1

Scenario Name

Incineration, < 50 CF Chamber

Scenario Description

This scenario consists of installing a manufactured Type IV incinerator designed to handle 350 Ibs of average daily mortality for the species and size of the operation.
System shall use high temperature (>1,300 degrees F) incineration with a secondary combustion or afterburner chamber prior to flue discharge. After determining
average daily mortality in Ibs, select smallest incinerator that meets capacity. Payment made per unit of actual chamber size obtained from manufacturers' product
literature. This option is not typically least-cost. In most states a roofed static compost pile with concrete floor and bins would be considered least cost. Therefore
consider reducing payment rate as per State Conservationist discretion. The purpose of the practice is to address resource concerns related to water quality
degradation due to excessive nutrients, organics, and pathogens being transported into surface and groundwater resources. Air quality impacts due to odors will also
be addressed, however, in non-attainment areas, certain states may require a higher level of processing such as gasification or other approved methods.

Potential Associated Practices: Heavy Use Area Protection (561), Fence (382), Critical Area Planting (342), Access Road (560), Waste Storage Facility (313), Nutrient
Management (590), Roofs and Covers (367), Critical Area Planting (342).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Animal mortality is being done in a manner that prevents non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface
and groundwater resources. Proper operation results in little to no odors, complete incineration, and protection from predators to minimize pathogen survival or
spreading. An overall plan covers normal and catastrophic mortality events. Selected method for carcass treatment and disposal meet or are permitted by federal,
state, and local laws, rules, regulation.

Incinerator installed to handle 150 Ibs per day average mortality for a small poultry operation. Included is a concrete slab to set the incinerator on and a fuel tank. Ash
materials to be stored in suitable containers until land disposal as per the nutrient management plan or landfilled.

Scenario Feature Measure

Incinerator Chamber Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

44

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $6,298.60 $143.15
Equipment/Installation $483.52 $10.99

Labor $37.33 $0.85

Mobilization $481.52 $10.94

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $7,300.97 $165.93

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Poultry and livestock incinerator with an
approximate chamber capacity of 200 |b
carcass weight. Includes equipment and after
burner only. Each

1624 Incinerator, 200 Ib $6,025.00

$6,025.00

Materials

1033 Fuel Tank, Fixed Materials Gallon $0.96

285

$273.60

Equipment/Installation

Bulk excavation and side casting of common
earth with hydraulic excavator with less than
1 CY capacity. Includes equipment and labor. [Cubic yard

Excavation, Common Earth, side

48 cast, small equipment $1.99

$7.96

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Concrete, CIP, slab on grade,

37 reinforced Cubicyard [$95.73

$382.92

Equipment/Installation

Track mounted hydraulic excavator with
bucket capacity range of 0.8 to 1.5 CY.
Equipment and power unit costs. Labor not
included. Hour

931 Hydraulic Excavator, 1 CY $92.64

$92.64

Labor

Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Mulchers Hour

232 Equipment Operators, Light $20.61

$20.61

Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour

231 General Labor $16.72

$16.72

Mobilization

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds. Each

1139 Mobilization, medium equipment $120.38

$481.52




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

2

Scenario Name

Incineration 50-100CF chamber

Scenario Description

This scenario consists of installing a manufactured Type IV incinerator designed to handle 350 to 850 Ibs of average daily mortality for the species and size of the
operation. Typically very large poultry or medium sized swine operations. System shall use high temperature (>1,300 degrees F) incineration with a secondary
combustion or afterburner chamber prior to flue discharge. After determining average daily mortality in Ibs, select smallest incinerator that meets capacity. Payment
made per unit of actual chamber size obtained from manufacturers' product literature. This option is not typically least-cost. In most states a roofed static pile with

concrete floor and bins would be considered least cost. Therefore consider reducing payment rate as per State Conservationist discretion. The purpose of the practice

is to address resource concerns related to water quality degradation due to excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Air quality impacts due to odors are reduced, however, in non-attainment areas, certain states may require a higher level of processing such
as gasification or other approved methods.

Potential Associated Practices: Heavy Use Area Protection (561), Fence (382), Critical Area Planting (342), Access Road (560), Waste Storage Facility (313), Nutrient
Management (590), Roofs and Covers (367), Critical Area Planting (342).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Animal mortality is being done in a manner that prevents non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface
and groundwater resources. Proper operation results in little to no odors, complete incineration, and protection from predators to minimize pathogen survival or
spreading. In non-attainment areas, certain states may require a higher level of processing such as gasification or different methods. An overall plan covers normal
and catastrophic mortality events. Selected method for carcass treatment and disposal meet or are permitted by federal, state, and local laws, rules, regulation.
Incinerator installed to handle 700 Ibs per day average mortality for a medium poultry or swine operation. Included is a concrete slab to set the incinerator on and a
diesel fuel tank. Ash materials to be stored in suitable containers until land disposal as per the nutrient managment plan or landfilled.

Scenario Feature Measure

Incinerator Chamber Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

55.8

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $7,199.52 $129.02
Equipment/Installation $1,012.86 $18.15

Labor $37.33 $0.67

Mobilization $240.76 $4.31

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $8,490.47 $152.16

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1625

Incinerator, 400 b

Poultry and livestock incinerator with an
approximate chamber capacity of 400 |b
carcass weight. Includes equipment and after
burner only.

Each

$6,825.00

$6,825.00

Materials

46

Aggregate, Gravel, Graded

Gravel, includes materials, equipment and
labor to transport and place. Includes washed
and unwashed gravel.

Cubic yard

$25.23

$100.92

Equipment/Installation

48

Excavation, Common Earth, side
cast, small equipment

Bulk excavation and side casting of common
earth with hydraulic excavator with less than
1 CY capacity. Includes equipment and labor.

Cubic yard

$1.99

270

$537.30

Equipment/Installation

37

Concrete, CIP, slab on grade,
reinforced

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$95.73

$382.92

Equipment/Installation

931

Hydraulic Excavator, 1 CY

Track mounted hydraulic excavator with
bucket capacity range of 0.8 to 1.5 CY.
Equipment and power unit costs. Labor not
included.

Hour

$92.64

$92.64

Labor

232

Equipment Operators, Light

Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Mulchers

Hour

$20.61

$20.61

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

$16.72

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$240.76




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

3

Scenario Name

Incineration >100 CF Chamber

Scenario Description

This scenario consists of installing a manufactured Type IV incinerator designed to handle a single 1,200 to 1,500 mortality. Typically a single dairy cow or multiple
heifers or swine. System shall use high temperature (>1,300 degrees F) incineration with a secondary combustion or afterburner chamber prior to flue discharge.
Select smallest incinerator that has a bin capacity to handle largest individual mortality. Payment made per unit of actual chamber size obtained from manufacturers'
product literature. This option uses a very small footprint, however, it costs 15-20 gallons of diesel fuel per fill. The usage needs to be significant. At 500 cows with
replacements, this option would offset a 4,000 SF concrete pad with another 8,000 to 12,000 SF of grassed area. Cost for that option would be for an area of 4,000 ft2
@$4.50 or $18,000 vs. $24,000. This option for small dairy operations would not typically be least-cost. In most states either a roofed or unroofed static pile with
concrete floor and walls would be considered least cost. Unless regulations require this or severe site limitations exist, consider reducing payment rate as per State
Conservationist discretion. The purpose of the practice is to address resource concerns related to water quality degradation due to excessive nutrients, organics, and
pathogens being transported into surface and groundwater resources. Air quality impacts due to odors will also be addressed, however, in non-attainment areas,
certain states may require a higher level of processing such as gasification or other approved methods.

Potential Associated Practices: Heavy Use Area Protection (561), Fence (382), Critical Area Planting (342), Access Road (560), Waste Storage Facility (313), Nutrient
Management (590), Roofs and Covers (367), Critical Area Planting (342).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Animal mortality is being done in a manner that prevents non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface
and groundwater resources. Proper operation results in little to no odors, complete incineration, and protection from predators to minimize pathogen survival or
spreading. An overall plan covers normal and catastrophic mortality events. In non-attainment areas, certain states may require a higher level of processing such as
gasification or other approved method. Selected method for carcass treatment and disposal meet or are permitted by federal, state, and local laws, rules, regulations.
Incinerator installed to handle a whole 1350 Ib dairy cow on a 1,000 cow operation. Included is a concrete slab to set the incinerator on and a fuel tank. Ash materials
to be stored in suitable containers, a waste storage pit until land disposal as per the nutrient management plan or landfilled. Proper incineration will require between
15 and 25 gallons of diesel fuel per usage.

Scenario Feature Measure Incinerator Chamber Volume
Scenario Unit GubiclFoot
Scenario Typical Size 119.6
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $9,174.52 $76.71
Equipment/Installation $1,012.86 $8.47
Labor $37.33 $0.31
Mobilization $120.38 $1.01
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $10,345.09 $86.50
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Materials 1033 Fuel Tank, Fixed Materials Gallon $0.96 285 $273.60
Gravel, includes materials, equipment and
labor to transport and place. Includes washed
Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 4 $100.92
Poultry and livestock incinerator with an
approximate chamber capacity of 600 |b
carcass weight. Includes equipment and after
Materials 1626 Incinerator, 600 Ib burner only. Each $8,800.00 1 $8,800.00
Bulk excavation and side casting of common
Excavation, Common Earth, side earth with hydraulic excavator with less than
Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 270 $537.30
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
Concrete, CIP, slab on grade, materials, labor and equipment to transport,
Equipment/Installation 37 reinforced place and finish. Cubicyard [$95.73 4 $382.92
Track mounted hydraulic excavator with
bucket capacity range of 0.8 to 1.5 CY.
Equipment and power unit costs. Labor not
Equipment/Installation 931 Hydraulic Excavator, 1 CY included. Hour $92.64 1 $92.64
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 1 $20.61
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 1 $16.72
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

4

Scenario Name

Invessel Rotary Drum <700 CF

Scenario Description

This scenario consists of installing a horizontal rotary drum to compost smaller poultry and swine facility mortality. It can handle between 250 and 600 Ibs per day of
mortality plus equal or higher volumes of carbon material (i.e. wood chips). A secondary composting storage area is required to finish materials. Payment quantity
based on interior volume of rotary composter in cubic feet of smallest drum that can process daily mortality as per manufacturers' recommendations. This option is
not typically least-cost. In most states a roofed static pile with concrete floor and multiple bins would be considered least cost. Therefore consider reducing payment
rate as per State Conservationist discretion. The purpose of the practice is to address resource concerns related to water quality degradation due to excessive
nutrients, organics, and pathogens being transported into surface and groundwater resources. Air quality impacts due to odors will also be addressed.

Potential Associated Practices: Roofs and Covers (367), Waste Storage Facility (313), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road
(560), Structure for Water Control (587 ), Diversion (362), Subsurface Drain (606), and Underground Outlet (620).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Proper operation results in little to no odors, complete composting, and protection from predators to minimize pathogen survival or spreading. An overall plan covers
normal and catastrophic mortality events.

Installed a 5' diameter by 22' long rotary drum on two concrete pads that can process 325 Ibs of mortality per day. Drum rotation moves and mixes mortality and
wood chips. Site preparation includes topsoil removal, gravel pad, and concrete pads and slab at two locations plus small floor and walls to complete composting.
Input material reduced by 40-60 percent and put into 4' high, three sided, 20'x 20' concrete bin with 10'x20 concrete apron for secondary composting. Area can be
protected by adding Roofs and Covers (367 ) standard.

Scenario Feature Measure

Volume of Drum

Scenario Unit

Cubic Foot

Scenario Typical Size

432

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $29,516.84 $68.33
Equipment/Installation $2,486.13 $5.75

Labor $0.00 $0.00

Mobilization $333.30 $0.77

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $32,336.27 $74.85

Cost Details:

Cost Category

Component ID Component Name Component Description Unit

Price ($/unit) Quantity

Cost

Materials

12 CY drum composter unit. Includes
equipment and operation controls. Labor not

1627 Composter, drum, 12 CY included. Each $29,315.00 1

$29,315.00

Materials

Gravel, includes materials, equipment and
labor to transport and place. Includes washed

46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 8

$201.84

Equipment/Installation

Bulk excavation and side casting of common
Excavation, Common Earth, side earth with hydraulic excavator with less than
48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 4

$7.96

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$197.03 6

$1,182.18

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,

place and finish. Cubicyard [$95.73 11

Concrete, CIP, slab on grade,
37 reinforced

$1,053.03

Equipment/Installation

Non reinforced concrete cast-in-placed
without forms by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish. Cubicyard [$60.74 4

Concrete, CIP, formless, non
36 reinforced

$242.96

Mobilization

Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
1137 Mobilization, very small equipment|simultaneously. Each $33.33 10

$333.30




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

5

Scenario Name

Invessel Rotary Drum=>700 CF

Scenario Description

This scenario consists of installing a horizontal rotary drum to compost larger poultry and swine facility mortality. It can handle between 600 and 1,000 Ibs per day of
mortality plus equal or higher volumes of carbon material (i.e. wood chips). A secondary composting storage area is required to finish materials. Payment quantity
based on interior volume of rotary composter in cubic feet of smallest drum that can process daily mortality as per manufacturers' recommendations. This option is
not typically least-cost. In most states a roofed static pile with concrete floor and multiple bins would be considered least cost. Therefore consider reducing payment

rate as per State Conservationist discretion. The purpose of the practice is to address resource concerns related to water quality degradation due to excessive
nutrients, organics, and pathogens being transported into surface and groundwater resources. Air quality impacts due to odors will also be addressed.

Potential Associated Practices: Roofs and Covers (367), Waste Storage Facility (313), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road

(560), Structure for Water Control (587 ), Diversion (362), Subsurface Drain (606), and Underground Outlet (620).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and

groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No

plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Proper operation results in little to no odors, complete composting, and protection from predators to minimize pathogen survival or spreading. An overall plan covers

normal and catastrophic mortality events.
Installed a 5' diameter by 54' long rotary drum on two concrete pads that can process 810 Ibs of mortality per day. Drum rotation moves and mixes mortality and

wood chips. Site preparation includes topsoil removal, gravel pad, concrete pads, slab at two locations plus concrete floor and walls to complete composting. Input

material reduced by 40-60 percent and put into 4' high, three sided, 30'x 30' concrete bin with 10'x30' concrete apron for secondary composting. Area can be
protected by adding Roofs and Covers (367) standard.

Scenario Feature Measure Volumelof Drum
Scenario Unit GubiclFoot
Scenario Typical Size 1079
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $60,026.23 $55.63
Equipment/Installation $4,156.00 $3.85
Labor $0.00 $0.00
Mobilization $507.40 $0.47
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $64,689.63 $59.95
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Gravel, includes materials, equipment and
labor to transport and place. Includes washed
Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 1 $25.23
28 CY drum composter unit. Includes
equipment and operation controls. Labor not
Materials 1628 Composter, drum, 28 CY included. Each $60,001.00 1 $60,001.00
Bulk excavation and side casting of common
Excavation, Common Earth, side earth with hydraulic excavator with less than
Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 4 $7.96
Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
Equipment/Installation 38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$197.03 9 $1,773.27
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
Concrete, CIP, slab on grade, materials, labor and equipment to transport,
Equipment/Installation 37 reinforced place and finish. Cubicyard [$95.73 21 $2,010.33
Non reinforced concrete cast-in-placed
without forms by chute placement. Typical
strength is 3000 to 4000 psi. Includes
Concrete, CIP, formless, non materials, labor and equipment to transport,
Equipment/Installation 36 reinforced place and finish. Cubicyard [$60.74 6 $364.44
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 8 $266.64




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

7

Scenario Name

Static pile, Concrete Pad

Scenario Description

This scenario consists of installing a concrete pad over permeable soils, karst topography, frequently accessed sites or sites with regulatory requirements. Typically

associated with large dairy (1,000 cows plus heifers ) or beef animal mortality with an average daily mortality of 175 Ibs/day. Area sized to compost animal mortality as

a static pile or windrow with equipment around materials. Sufficient carbon based bulking material added to allow natural aeration and a proper C:N ratio. Piles
typically turned at least once to go into another heat cycle prior to final disposal, typically land application. Site to be located out of drainage areas, off-site water
diverted and any runoff to spread out into a grassed area or vegetated treatment area as per regulations.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Structure for Water Control (587), Diversion (362), Subsurface Drain (606), and Underground Outlet (620).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Animal mortality is being done in a manner that prevents non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface
and groundwater resources. Proper operation results in little to no odors, complete composting, and protection from predators to minimize pathogen survival or
spreading. An overall plan covers normal and catastrophic mortality events.
Construct a 60'x95' concrete surface to process mortality. Concrete 5" thick with light reinforcement. Typical layout is 18' wide piles with 8' wide access area is around
each pile or windrow. Site preparation includes topsoil removal, minimal regrading and compaction, installing gravel or sand subbase and then concrete.

Scenario Feature Measure

Pad Area

Scenario Unit

Square Foot

Scenario Typical Size

5700

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,766.10 $0.31
Equipment/Installation $9,458.30 $1.66
Labor $0.00 $0.00
Mobilization $481.52 $0.08
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $11,705.92 $2.05

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Gravel, includes materials, equipment and
labor to transport and place. Includes washed
Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 70 $1,766.10
Earthfill, roller or machine compacted,
Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.68 110 $404.80
Bulk excavation and side casting of common
Excavation, Common Earth, side earth with hydraulic excavator with less than
Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubic yard [$1.99 220 $437.80
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
Concrete, CIP, slab on grade, materials, labor and equipment to transport,
Equipment/Installation 37 reinforced place and finish. Cubicyard [$95.73 90 $8,615.70
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 4 $481.52




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

8

Scenario Name

Static pile, Wood Bin(s)

Scenario Description

This scenario consists of installing a group of small bins along one side and a long narrow bin on the backside of a concrete pad to compost poultry or small swine
mortality in static pile(s) that have sufficient bulking material to allow natural aeration. Piles are turned to go through a second heat cycle prior to final land
application. The roofed portion of the facility is addressed with Roofs and Covers (367). Size of facility based on daily mortality and sizing procedures accepted in
particular state. Organic sites will require more frequent replacement of lumber.

Potential Associated Practices: Roofs and Covers (367), Heavy Use Area Protection (561), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Structure for Water Control (587), Roof Runoff Structure (558), Diversion (362), Subsurface Drain (606), and Underground Outlet (620).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Animal mortality is being done in a manner that prevents non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface
and groundwater resources. Proper operation results in little to no odors, complete composting, and protection from predators to minimize pathogen survival or
spreading. An overall plan covers normal and catastrophic mortality events. Selected method for carcass treatment and disposal meet or are permitted by federal,
state, and local laws, rules, regulation.

Install facility on a 18' x 40" concrete pad with 4 bins (5'H x 10' W x 6' Length) along the front side and one 8'w by 40' long secondary bin. Bin wall consists of a 1'
concrete curb and 4' of treated lumber. Includes 10' gravel apron on three sides. Roofed portion is addressed under Roofs and Covers (367). Site preparation includes
topsoil removal, installing 4" of gravel, setting posts , installing concrete slab, installing wooden walls and doors, and gravel approach apron. Piles turned to go through
a second heat cycle prior to final land application.

Scenario Feature Measure

Total Bin Area

Scenario Unit

Square Foot

Scenario Typical Size 720
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $2,193.52 $3.05
Equipment/Installation $2,130.31 $2.96
Labor $1,882.40 $2.61
Mobilization $407.41 $0.57
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,613.64 $9.19
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Treated dimension lumber with nominal
Lumber, planks, posts and timbers, [thickness greater than 2". Includes lumber
Materials 1609 treated and fasteners. Does not include labor. Board Foot |$1.19 448 $533.12
Treated dimension lumber with nominal
thickness equal or less than 2". Includes
Materials 1044 Dimension Lumber, Treated lumber and fasteners Board Foot |$0.74 880 $651.20
Gravel, includes materials, equipment and
labor to transport and place. Includes washed
Materials 46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23 40 $1,009.20
Bulk excavation and side casting of common
Excavation, Common Earth, side earth with hydraulic excavator with less than
Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 100 $199.00
Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
Equipment/Installation 38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$197.03 3 $591.09
Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
Concrete, CIP, slab on grade, materials, labor and equipment to transport,
Equipment/Installation 37 reinforced place and finish. Cubicyard [$95.73 14 $1,340.22
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
Labor 230 Skilled Labor etc. Hour $23.53 80 $1,882.40
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 5 $166.65




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

316 - Animal Mortality Facility

Scenario ID

9

Scenario Name

Static pile, Concrete Bin(s)

Scenario Description

This scenario consists of installing a two or more of concrete bins, open on one end on a concrete pad to compost larger quantities of poultry or mature swine
mortality in static pile(s) that have sufficient bulking material to allow natural aeration. Piles are turned to go through a second heat cycle prior to final land
application. The roofed portion of the facility is addressed in Cover and Roofs (367). Size of facility based on daily mortality and sizing procedures accepted in
particular state.

Potential Associated Practices: Roofs and Cover ( 367 ), Heavy Use Area Protection (561), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Structure for Water Control (587), Roof Runoff Structure (558), Diversion (362), Subsurface Drain (606), and Underground Outlet (620).

Before Practice Situation

Animal mortality is done in a manner that results in non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface and
groundwater resources. Improper operation results in odors and spread of pathogens from incomplete composting, incineration, or interaction with predators. No
plan was formulated for both normal and catastrophic mortality events.

After Practice Situation

Animal mortality is being done in a manner that prevents non-point source pollution of excessive nutrients, organics, and pathogens being transported into surface
and groundwater resources. Proper operation results in little to no odors, complete composting, and protection from predators to minimize pathogen survival or
spreading. An overall plan covers normal and catastrophic mortality events. Selected method for carcass treatment and disposal meet or are permitted by federal,
state, and local laws, rules, regulation.

Install a 20" deep by 48' long pad with four bins with 4' high walls and one end open. Open side to have 10' concrete apron due to heavy traffic during loading and
movement from bin to bin. Roofed portion is addressed under Roofs and Covers (367). Site preparation includes topsoil removal, installing 4" of gravel, setting posts,
installing concrete slab, installing 4' high concrete walls, and concrete approach apron. Piles are turned by moving to adjacent bin to go through a second heat cycle

prior to final land application.

Scenario Feature Measure

Total Bin Area

Scenario Unit

Square Foot

Scenario Typical Size

960

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $353.22 $0.37
Equipment/Installation $5,429.39 $5.66
Labor $0.00 $0.00
Mobilization $240.76 $0.25
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,023.37 $6.27

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

46

Aggregate, Gravel, Graded

Gravel, includes materials, equipment and
labor to transport and place. Includes washed
and unwashed gravel.

Cubic yard

$25.23

14

$353.22

Equipment/Installation

48

Excavation, Common Earth, side
cast, small equipment

Bulk excavation and side casting of common
earth with hydraulic excavator with less than
1 CY capacity. Includes equipment and labor.

Cubic yard

$1.99

85

$169.15

Equipment/Installation

38

Concrete, CIP, formed reinforced

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$197.03

15

$2,955.45

Equipment/Installation

37

Concrete, CIP, slab on grade,
reinforced

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$95.73

19

$1,818.87

Equipment/Installation

36

Concrete, CIP, formless, non
reinforced

Non reinforced concrete cast-in-placed
without forms by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Cubic yard

$60.74

$485.92

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$240.76




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

317 - Composting Facility

Scenario ID

1

Scenario Name

Composter, structure facility with concrete floor and walls only

Scenario Description

The composting facility, with concrete floor and walls between bins only, is installed to address water quality concerns and disease vectors resulting from improper
waste disposal by providing a dedicated facility for storage and treatment, and by creating a compost product that can be used in multiple ways including land
application for enrichment of crop ground. All animal mortality composting shall be done using Practice Standard 316 - Animal Mortality Facility.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Structure for water control (587), Diversion (362), Pipeline (516), Subsurface Drain (606), Heavy Use Area Protection (561), Roofs and Covers (367), Roof Runoff
Structure (558), Waste Storage Facility (313), Waste Recycling (633), Waste Transfer (634), Underground Outlet (620) and Vegetative Treatment Area (635).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

Manure, litter and other agricultural by-products are being controlled, by the collection at the source, and stored properly, at an environmentally suitable location,
until such time that they are disposed of or utilized in a proper manner, typically in accordance with a nutrient management plan.

The typical composter is designed to handle organic material from a livestock operation. The typical composter is 42' x 14' with 5' high concrete walls between 4 bins.
Strip top 1' of soil and roll compact same back into sub-floor. The bins are constructed on a 7" concrete slab used to store and stabilize manure, litter and other
agricultural by-products from a four house complex on any farm.

Scenario Feature Measure

Square Foot Floor Area

Scenario Unit

Square Foot

Scenario Typical Size

588

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $275.01 $0.47
Equipment/Installation $5,497.68 $9.35

Labor $0.00 $0.00

Mobilization $484.10 $0.82

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $6,256.79 $10.64

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Gravel, includes materials, equipment and
labor to transport and place. Includes washed

46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23

10.9

$275.01

Equipment/Installation

Earthfill, roller or machine compacted,

49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67

32.7

$120.01

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish. $325.24

38 Concrete, CIP, formed reinforced Cubic yard

8.6

$2,797.06

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Concrete, CIP, slab on grade,

37 reinforced Cubicyard [$204.81

12.6

$2,580.61

Mobilization

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
width or over length permits. Each

1140 Mobilization, large equipment $225.16

$450.32

Mobilization

Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour

1142 Mobilization, General labor $16.89

$33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

317 - Composting Facility

Scenario ID

2

Scenario Name

Composter, structure facility with concrete and wood walls

Scenario Description

The composting facility, with concrete floor and treated lumber walls and between bins, is installed to address water quality concerns and disease vectors resulting
from improper waste disposal by providing a dedicated facility for storage and treatment, and by creating a compost product that can be used in multiple ways
including land application for enrichment of crop ground. All animal mortality composting shall be done using Practice Standard 316 - Animal Mortality Facility.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Access Road (560),
Structure for water control (587), Diversion (362), Pipeline (516), Subsurface Drain (606), Heavy Use Area Protection (561), Roofs and Covers (367), Roof Runoff
Structure (558), Waste Storage Facility (313), Waste Recycling (633), Waste Transfer (634), Underground Outlet (620) and Vegetative Treatment Area (635).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwaters, in addition to the use of excessive amounts of fertilizers.

After Practice Situation

Manure and other agricultural by-products are being controlled, by the collection at the source, and stored properly, at an environmentally suitable location, until such
time that they are disposed of or utilized in a proper manner, typically in accordance with a nutrient management plan.

The typical composter is designed to handle organic material from a livestock operation. The typical facility is 30" x 40" with 4' high bins, 6-primary bins, and 4'
constructed lumber sidewalls. Strip top 1' of soil and roll compact same back into sub-floor. The entire structure is constructed on a 7" concrete slab used to store and
stabilize organic material from a four house complex on any farm.

Scenario Feature Measure

Square Foot Floor Area

Scenario Unit

Square Foot

Scenario Typical Size

1200

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,143.87 $2.62
Equipment/Installation $5,631.38 $4.69

Labor $2,675.20 $2.23

Mobilization $934.42 $0.78

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $12,384.86 $10.32

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Treated dimension lumber with nominal
Lumber, planks, posts and timbers, [thickness greater than 2". Includes lumber
1609 treated and fasteners. Does not include labor.

Board Foot [$1.19

540

$642.60

Materials

Gravel, includes materials, equipment and
labor to transport and place. Includes washed

46 Aggregate, Gravel, Graded and unwashed gravel. Cubicyard [$25.23

22.2

$560.11

Materials

Treated dimension lumber with nominal
thickness equal or less than 2". Includes

1044 Dimension Lumber, Treated lumber and fasteners Board Foot [$0.74

2434

$1,801.16

Materials

Silt Fence with support post, includes

43 Silt Fence materials, equipment and labor Foot $0.70

200

$140.00

Equipment/Installation

Earthfill, roller or machine compacted,

49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67

$162.95

Equipment/Installation

Steel reinforced concrete formed and cast-in-
placed as a slab on grade by chute placement.
Typical strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,
place and finish.

Concrete, CIP, slab on grade,

37 reinforced Cubicyard [$204.81

$5,468.43

Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour

231 General Labor $16.72

160

$2,675.20

Mobilization

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
width or over length permits. Each

1140 Mobilization, large equipment $225.16

$900.64

Mobilization

Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour

1142 Mobilization, General labor $16.89

$33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

327 - Conservation Cover

Scenario ID

1

Scenario Name

Introduced Grass

Scenario Description

This practice applies on land to be retired from agricultural production and on other lands needing permanent protective cover. This practice typically involves
conversion from a clean-tilled (conventional tilled) intensive cropping system to permanent non-native vegetation (scenario includes non-native grass). The typical size
of the practice is 50 acres. This practice scenario is typically used to reduce soil erosion, reduce soil quality degradation, improve water quality, develop wildlife habitit,
and reduce air quality impacts.

Before Practice Situation

Crops such as corn, soybeans, or cotton are conventionally grown and harvested. Full width tillage is utilized, weeds controlled by cultivation and/or chemical
application. Soil surface residue amounts average 10% or less. Soil erosion occurs with visible rills present, sediment may be moving offsite into surface water
degrading water quality. Soil quality (soil organic matter) declines over time as a result of tillage practices, low residue, and long periods of bare soil. Air quality may be
impacted during field operations by the creation of particulates. The system provides little to no wildlife habitat.

After Practice Situation

Land covered with permanent non-native grass vegetation has reduced soil erosion, reduced water/sediment runoff, and significant dust emissions are eliminated
therefore, air quality is improved. Plants sown for conservation cover may provide cover for beneficial insects and wildlife. This scenario does not apply to plantings for
forage production or to critical area plantings.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

50

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,044.25 $20.89
Equipment/Installation $1,428.50 $28.57
Labor $0.00 $0.00
Mobilization $246.48 $4.93
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $2,719.23 $54.38
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Materials 97 Timothy (Phleum pratense) Introduced Perennial Grasses and shipping.  |Pound $2.46 12.5 $30.75
Smooth Bromegrass (Bromus
Materials 95 inermis) Introduced Perennial Grasses and shipping.  |Pound $3.15 50 $157.50
Materials 92 Orchard Grass (Dactylis glomerata) |Introduced Perennial Grasses and shipping.  [Pound $2.04 37.5 $76.50
Materials 112 Red Clover (Trifolium pratense) Introduced Legumes and shipping. Pound $2.60 87.5 $227.50
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
Materials 334 Herbicide, Glyphosate to WIN-PST for product names and active Acre $11.04 50 $552.00
Equipment/Installation 945 Tillage, Light Includes light disking (tandem) or field Acre $9.85 50 $492.50
Equipment/Installation 948 Chemical, ground application Chemical application performed by ground  |Acre $4.37 50 $218.50
Equipment/Installation 960 Seeding Operation, No Till/Grass  [No Till drill or grass drill for seeding. Includes [Acre $14.35 50 $717.50
Mobilization 1138 Mobilization, small equipment Equipment <70 HP but can't be transported |Each $82.16 3 $246.48




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

327 - Conservation Cover

Scenario ID

2

Scenario Name

Native Grass

Scenario Description

This practice applies on land to be retired from agricultural production and on other lands needing permanent protective cover. This practice typically involves
conversion from a clean-tilled (conventional tilled) intensive cropping system to permanent native vegetation (scenario includes native grass). The typical size of the
practice is 50 acres. This practice scenario is typically used to reduce soil erosion, reduce soil quality degradation, improve water quality, develop wildlife habitit, and
reduce air quality impacts.

Before Practice Situation

Crops such as corn, soybeans, or cotton are conventionally grown and harvested. Full width tillage is utilized, weeds controlled by cultivation and/or chemical
application. Soil surface residue amounts average 10% or less. Soil erosion occurs with visible rills present, sediment may be moving offsite into surface water
degrading water quality. Soil quality (soil organic matter) declines over time as a result of tillage practices, low residue, and long periods of bare soil. Air quality may be
impacted during field operations by the creation of particulates. The system provides little to no wildlife habitat.

After Practice Situation

Land covered with permanent native grass vegetation has reduced soil erosion, reduced water/sediment runoff, and significant dust emissions are eliminated
therefore, air quality is improved. Plants sown for conservation cover may provide cover for beneficial insects and wildlife. This scenario does not apply to plantings for
forage production or to critical area plantings.

Scenario Feature Measure

Area planted

Scenario Unit Acre
Scenario Typical Size 50
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $4,861.68 $97.23
Equipment/Installation $2,423.50 $48.47
Labor $0.00 $0.00
Mobilization $328.64 $6.57
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $7,613.82 $152.28
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Switchgrass, Blackwell (Panicum
Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 10 $96.20
Materials 112 Red Clover (Trifolium pratense) Introduced Legumes and shipping. Pound $2.60 25 $65.00
Wild Rye, Virginia (Elymus
Materials 84 virginicus) Native Grasses and shipping. Pound $9.81 125 $1,226.25
Little Blue Stem (Schizachyrium
Materials 79 scoparium) Native Grasses and shipping. Pound $15.43 45 $694.35
Big Blue Stem (Andropogon
Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 50 $590.50
Prairie Junegrass (Koeleria
Materials 2012 macrantha) Native Grasses & shipping Pound $31.30 5 $156.50
Materials 148 Black-Eyed Susan (Rudbeckia hirta) |Native Forbs and shipping. Pound $33.55 7.5 $251.63
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 50 $552.00
Purple Coneflower (Echinacea
Materials 136 purpurea) Native Forbs and shipping. Pound $32.78 37.5 $1,229.25
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.85 50 $492.50
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 50 $218.50
Mechanical operations, Includes:
Roller/crimper, mower, shredder, etc.
Mechanical weed control, Includes equipment, power unit and labor
Equipment/Installation 957 Vegetation termination costs. Acre $19.90 50 $995.00
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 50 $717.50
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 4 $328.64




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

327 - Conservation Cover

Scenario ID

3

Scenario Name

Pollinator Habitat

Scenario Description

Permanent vegetation, including mix of native grasses, legume, forbs (mix may also include non-native species), established on any land needing permanent vegetative
cover that provides habitat for pollinators. Typical practice size is variable depending on site, this scenario uses 1 ac as the typical size. In addition to providing
pollinator habitat, this practice scenario may also reduce sheet and rill erosion, improve soil quality, improve water quality, and improve air quality. The practice may
also provide wildlife habitat. Practice applicable on cropland, odd areas, corners, etc.

Before Practice Situation

Crops such as corn, soybeans, or cotton are conventionally grown and harvested. Full width tillage is utilized, weeds controlled by cultivation and/or chemical
application. Soil surface residue amounts average 10% or less. Soil erosion occurs with visible rills present, sediment may be moving offsite into surface water
degrading water quality. Soil quality (soil organic matter) declines over time as a result of tillage practices, low residue, and long periods of bare soil. Air quality may be
impacted during field operations by the creation of particulates. The system provides little to no wildlife or pollinator habitat.

After Practice Situation

Land covered with permanent pollinator habitat including a mix of native grasses, legume, forbs (mix may also include non-native species). This practice may also have
reduced soil erosion, reduced water/sediment runoff, and significant dust emissions are eliminated therefore, air quality is improved. Plants sown for pollinator habitat
may also provide cover for beneficial insects and wildlife. This scenario does not apply to critical area plantings.

Scenario Feature Measure

Area planted

Scenario Unit Acre
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $124.53 $124.53
Equipment/Installation $48.47 $48.47
Labor $0.00 $0.00
Mobilization $246.48 $246.48
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $419.48 $419.48
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Common Yarrow (Achillea
Materials 1493 millefolium) Native Forbs & shipping Pound $32.19 0.1 $3.22
Wild Rye, Virginia (Elymus
Materials 84 virginicus) Native Grasses and shipping. Pound $9.81 1 $9.81
Little Blue Stem (Schizachyrium
Materials 79 scoparium) Native Grasses and shipping. Pound $15.43 0.4 $6.17
Prairie Junegrass (Koeleria
Materials 2012 macrantha) Native Grasses & shipping Pound $31.30 0.05 $1.57
Materials 148 Black-Eyed Susan (Rudbeckia hirta) |Native Forbs and shipping. Pound $33.55 0.2 $6.71
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 1 $11.04
Purple Coneflower (Echinacea
Materials 136 purpurea) Native Forbs and shipping. Pound $32.78 0.5 $16.39
Materials 133 Smooth Aster (Aster laevis) Native Forbs and shipping. Pound $217.74 0.05 $10.89
Materials 129 Wild Senna (Cassia hebecarpa) Native Legumes and shipping. Pound $68.25 0.1 $6.83
Slender Bush Clover (Lespedeza
Materials 127 virginica) Native Legumes and shipping. Pound $224.95 0.05 $11.25
Partidge Pea (Chamaecrista
Materials 125 fasciculata) Native Legumes and shipping. Pound $15.70 1 $15.70
Canada Tick Trefoil (Desmodium
Materials 121 canadense) Native Legumes and shipping. Pound $171.45 0.1 $17.15
Materials 119 Blue Wild Indigo (Baptisia australis)|Native Legumes and shipping. Pound $156.45 0.05 $7.82
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.85 1 $9.85
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 1 $4.37
Mechanical operations, Includes:
Roller/crimper, mower, shredder, etc.
Mechanical weed control, Includes equipment, power unit and labor
Equipment/Installation 957 Vegetation termination costs. Acre $19.90 1 $19.90
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 3 $246.48




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

328 - Conservation Crop Rotation

Scenario ID

2

Scenario Name

Standard rotation

Scenario Description

In this region this practice may be part of a conservation management system to: 1) Reduce sheet and rill erosion 2) Reduce soil erosion from wind 3) Maintain or
improve soil organic matter 4) Manage the balance of plant nutrient 5) Improve water use efficiency 6) Manage plant pests (weeds, insects, and diseases). 7) Provide
food for domestic livestock and 8) Provide food and cover for wildlife. This practice payment is provided to acquire the technical knowledge and skills necessary to
effectively implement a conservation crop rotation on a typical 160 cropland farm. Foregone income included due to lost crop yield and income by adding an
additional crop into the rotation. Cost represents typical situations for conventional (non-organic) producers.

Before Practice Situation

The rotation consists primarily of a two crop rotation of high value crops row crops. An additional lower value crop is added to the rotation to improve soil health.
Fields range from nearly flat to C and D slopes. Erosion, soil quality, and pest management are the primary concerns.

After Practice Situation

A minimum 3 crop rotation is established that requires a minimum of at least one additional high residue and/or perennial crops. The 3 crop minimum rotation
reduces erosion, improves soil quality, breaks pest cycles, and provide additional wildlife needs.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

160

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $0.00 $0.00

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $5,472.12 $34.20

Total $5,472.12 $34.20

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 80 $18,635.20
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 80 $23,362.40
Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 -53 ($8,702.07)
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 -53 ($12,345.82)
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 -53 ($15,477.59)




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

328 - Conservation Crop Rotation

Scenario ID

4

Scenario Name

Organic Rotation

Scenario Description

In this region this practice may be part of a conservation management system to: 1) Reduce sheet and rill erosion 2) Reduce soil erosion from wind 3) Maintain or
improve soil organic matter 4) Manage the balance of plant nutrients 5) Improve water use efficiency 6) Manage plant pests (weeds, insects, and diseases). 7)
Provide food for domestic livestock and 8) Provide food and cover for wildlife. This practice payment is provided to acquire the technical knowledge and skills
necessary to effectively implement a conservation crop rotation on a typical 100 cropland farm. Foregone income included. Cost represents typical situations for

conventional (non-organic) producers.

Before Practice Situation

The rotation consists primarily of low residue and conventionally produced row crops. Fields range from nearly flat to C and D slopes. Erosion, soil quality, and pest
management are the primary concerns.

After Practice Situation

An organic system rotation is implemented. The rotation is planned that compliments erosion control, nutrient cycling, soil organic matter, and pest management via

crop rotation.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

160

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $0.00 $0.00

Labor $1,324.40 $8.28

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $300.54 $1.88

Foregone Income $5,265.37 $32.91

Total $6,890.31 $43.06

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Labor 234 Supervisor or Manager Labor involving supervision or management |Hour $33.11 40 $1,324.40
Acquisition of Technical Knowledge 297 Transportation Mileage to attend a training conference, Mile $0.56 120 $67.20
Acquisition of Technical Knowledge 294 Training, Workshops Educational seminar or series of meetings Each $116.67 2 $233.34
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 80 $18,635.20
Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 -53.3 ($8,751.33)
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 80 $23,362.40
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 -53.3 ($12,415.70)
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 -53.3 ($15,565.20)




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains

State South Dakota

Discipline Group Agronomy

Practice Code/Name 328 - Conservation Crop Rotation
Scenario ID 6

Scenario Name Irrigation to Dryland Rotation

In this region this practice may be part of a conservation management system to primarily convert from an irrigated cropping system to dryland farming. In addition to
improving water use efficiency the rotation may 1) Reduce sheet and rill erosion 2) Reduce soil erosion from wind 3) Maintain or improve soil organic matter 4)
Manage the balance of plant nutrients 5) Manage plant pests (weeds, insects, and diseases). 6) Provide food for domestic livestock and 7) Provide food and cover for
wildlife. This practice payment is provided to acquire the technical knowledge and skills necessary to effectively implement a conservation crop rotation on a typical
200 cropland farm. There is foregone income involved with this conversion from irrigated to dryland farming due to lower yields and net return. Cost represents
typical situations for conventional (non-organic) producers converting from irrigated cropping to dryland farming.

Scenario Description

This rotation consisted of growing high value row crops that received a significant (more than half) of the required water via irrigation. The water demands are

Before Practice Situation A A Ao . p o o .
impacting the area's water availability. Erosion, soil condition, and future water availability are the major concerns.

The dryland rotation, using the same crops or a rotation that grows crops over different periods, will be part of a management system capable of utilizing available

Afteriracticelitlation rainfall and soil moisture more efficiently and controling wind and water erosion. Corn yields will be expected to be reduced from 200 to 100 bu/acre.

Scenario Feature Measure Area Planted
Scenario Unit Acre
Scenario Typical Size 120

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $0.00 $0.00

Labor $1,324.40 $11.04
Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $11,662.20 $97.19

Total $12,986.60 $108.22

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Labor 234 Supervisor or Manager Labor involving supervision or management |Hour $33.11 40 $1,324.40
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 -40 ($9,317.60)
Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 -40 ($6,567.60)
Foregone Income 1960 FI, Corn Irrigated Irrigated Corn is Primary Crop Acre $373.65 60 $22,419.00
Foregone Income 1962 Fl, Soybeans Irrigated Irrigated Soybeans is Primary Crop Acre $280.16 60 $16,809.60
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 -40 ($11,681.20)




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

329 - Residue and Tillage Management - No-Till/ Strip Till/ Direct Seed

Scenario ID

1

Scenario Name

No-Till/Strip-Till |

Scenario Description

This practice typically involves conversion from a clean-tilled (conventional tilled) system to no-till or strip-till (conservation tilled) system on 100 acres of cropland. This
involves managing the amount, orientation and distribution of crop and other plant residue on the soil surface year round while limiting soil-disturbing activities used
to grow and harvest crops in systems. The practice is used to reduce sheet and rill erosion, reduce wind erosion, improve soil quality, reduce CO2 losses from the soil,
reduce energy use, increase plant available moisture and provide food and escape cover for wildlife. The no-till/strip-till system includes chemical weed control (rather
than cultivation) and may also include a period of chemical fallow. System is applicable in both irrigated and non-irrigated fields.

Before Practice Situation

Row crops or small grains are grown and harvested. Full width tillage is performed prior to planting and weed control during crop production is typically cultivation and
chemical application. Fields are disked immediately following harvest, with additional operations in some fields to facilitate drainage or additional weed control.
Residue amounts after tillage operations average 10% or less, resulting in bare soil being exposed to wind erosion and/or intense rainfall during the fall, winter, and
early spring. Any crop residue that is present degrades and sediment/nutrient runoff from fields increases during rainfall events. Sheet and rill erosion occurs with
visible rills by spring. Soil health (soil organic matter) declines over time as a result of tillage practices, low residue, and long periods of bare soil. This system will
typically have a negative Soil Conditioning Index (SCI) and a high Soil Tillage Intensity Rating (STIR).

After Practice Situation

Managing crop residue on the surface of a field (typical 100 acre) year around according to the 329 practice plan while limiting soil disturbing activities to those which
place nutrients, and plant crops that meet the minimum criteria in the 329 practice standard. All crops are seeded/planted with a no-till drill or no-till/strip-till planter,
which minimizes soil disturbance while establishing good seed-soil contact. All residues are to be maintained on the soil surface in a uniform distribution over the
entire field and not burned or removed. Crop residues provide soil surface cover throughout the year. Runoff and erosion are reduced and no rills are visible on the soil
surface. Wind erosion is reduced by standing residues and surface cover. Over time, soil health is improved due to the additional biomass (crop residues), ground
cover, and soil infiltration. Crop residues and/or cover crop residues left on the soil surface may maximize weed control by increasing allelopathic and mulching effect,
and provides cover for wildlife. The practice would require reducing soil disturbance and erosion and increasing biomass returned to the soil in sufficient amounts to
achieve increased SCl and decreased STIR.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

100

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,104.00 $11.04
Equipment/Installation $1,900.00 $19.00

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $150.27 $1.50

Foregone Income $0.00 $0.00

Total $3,154.27 $31.54

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 100 $1,104.00
No Till/Strip Till row planters for seeding.
Seeding Operation, No Till/Strip Till |Includes all costs for equipment, power unit,
Equipment/Installation 1230 Planter and labor. Acre $14.91 50 $745.50
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 100 $437.00
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 50 $717.50
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of
Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 1 $116.67
Mileage to attend a training conference,
workshop, or TSP travel associated with
Acquisition of Technical Knowledge 297 Transportation developing Conservation Activity Plan. Mile $0.56 60 $33.60




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

329 - Residue and Tillage Management - No-Till/ Strip Till/ Direct Seed

Scenario ID

2

Scenario Name

Organic No-Till/Strip-Till |

Scenario Description

This practice typically involves conversion from a clean or mulch tilled (conventional tilled) system to no-till or strip-till (conservation tilled) system on 20 acres of
organic cropland. This involves managing the amount, orientation and distribution of crop and other plant residue on the soil surface year round while limiting soil-
disturbing activities used to grow and harvest crops in systems. The practice is used to reduce sheet and rill erosion, reduce wind erosion, improve soil quality, reduce
CO02 losses from the soil, reduce energy use, increase plant available moisture and provide food and escape cover for wildlife. The organic no-till/strip-till system relies
on mulching/residue management, organic-approved chemical weed control, or alterative methods of weed control such as hand weeding, flaming, etc. (rather than
traditional cultivation). System is applicable in both irrigated and non-irrigated fields.

Before Practice Situation

Organically grown crops such as various vegetable and fruit crops (along with organically produced row crops) are grown and harvested throughout the year. Full
width tillage is performed prior to planting and weed control during crop production is typically cultivation and mulching. Fields are disked immediately following
harvest, with additional operations in some fields to facilitate drainage or additional weed control. Residue amounts after tillage operations average 10% or less,
resulting in bare soil being exposed to wind erosion and/or intense rainfall during the fall, winter, and early spring. Any crop residue that is present degrades and
sediment/nutrient runoff from fields increases during rainfall events. Wind and/or water erosion occurs with visible rills by spring. Soil health (soil organic matter)
declines over time as a result of tillage practices, low residue, and long periods of bare soil. This system will typically have a negative Soil Conditioning Index (SCI) and a
high Soil Tillage Intensity Rating (STIR).

After Practice Situation

329 is applied per the practice plan and all the appropriate criteria are followed for the planned purpose(s). Crop residue is managed on the surface of an organic crop
field (typical 20 acre) year around while limiting soil disturbing activities to those which condition residue, place nutrients, and plant crops. All crops are
seeded/planted with a no-till drill, no-till/strip-till transplanter, or no-till/strip-till planter, which minimize soil disturbance while establishing good seed-soil contact. All
residues are to be maintained on the soil surface in a uniform distribution over the entire field and not burned or removed. Crop residues provide soil surface cover
throughout the year. Runoff and erosion are reduced and no rills are visible on the soil surface. Wind erosion is reduced by standing residues and surface cover. Over
time, soil health is improved due to the additional biomass (crop residues), ground cover, and soil infiltration. Crop residues and/or cover crop residues left on the soil
surface may maximize weed control by increasing allelopathic and mulching effect and provide wildlife food and cover. The practice would require reducing soil
disturbance and erosion and increasing biomass returned to the soil in sufficient amounts to achieve increased SCI and decreased STIR.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

20

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $690.60 $34.53

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $150.27 $7.51

Foregone Income $0.00 $0.00

Total $840.87 $42.04

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
No Till/Strip Till row planters for seeding.
Seeding Operation, No Till/Strip Till |Includes all costs for equipment, power unit,
Equipment/Installation 1230 Planter and labor. Acre $14.91 10 $149.10
Mechanical operations, Includes:
Roller/crimper, mower, shredder, etc.
Mechanical weed control, Includes equipment, power unit and labor
Equipment/Installation 957 Vegetation termination costs. Acre $19.90 20 $398.00
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 10 $143.50
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of
Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 1 $116.67
Mileage to attend a training conference,
workshop, or TSP travel associated with
Acquisition of Technical Knowledge 297 Transportation developing Conservation Activity Plan. Mile $0.56 60 $33.60




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

338 - Prescribed Burning

Scenario ID

3

Scenario Name

Site Preparation

Scenario Description

Treating areas to encourage natural seeding or to permit reforestation by planting or direct seeding. Burning is utilized to eliminate existing competition and debris,
reduce forest fuel and to prepare the site for planting or seeding. Burning a cutover site helps prepare the site for replanting. Burn should expose a portion of bare
soil for planting. Objectives of a site preparation burn may dictate timing and burn intensity.

Before Practice Situation

Area to be burned has had a portion of the over story removed. Slash, brush and grasses dominate the site.

After Practice Situation

Area to be planted has been burned to remove grass, reduce competing brush and remove downed slash leftover from forestry activities. Some bare ground is

exposed.

Scenario Feature Measure

Acres Planned

Scenario Unit

Acre

Scenario Typical Size

80

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $99.75 $1.25
Equipment/Installation $275.82 $3.45

Labor $2,181.80 $27.27
Mobilization $286.76 $3.58

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $2,844.13 $35.55

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1596

Fuel, ignition fuel mixture

Mixture of gasoline and diesel for ignition of
prescribed burns. Materials only.

Gallon

$3.99

25

$99.75

Equipment/Installation

965

All terrain vehicles, ATV

Includes equipment and labor costs.

Hour

$28.55

$57.10

Equipment/Installation

939

Truck, Pickup

Equipment and power unit costs. Labor not
included.

Hour

$26.12

$208.96

Equipment/Installation

1602

Water tank, portable

Portable water tank transported in a pick up
truck. Typically with 200 gallon capacity
includes tank with pump, hose and sprayer.
Does not include the pickup truck.
Equipment only.

Hour

$2.44

$9.76

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

$188.24

Labor

235

Consultant Services

Consultant services to assist in resource
inventory, plan development, site surveys,
site monitoring, installation of practices, etc.

Hour

$82.88

16

$1,326.08

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

32

$535.04

Labor

234

Supervisor or Manager

Labor involving supervision or management
activities. Includes crew supervisors, foremen
and farm/ranch managers time required for
adopting new technology, etc.

Hour

$33.11

$132.44

Mobilization

1145

Mobilization, Supervisor or
Manager

Mobilization of supervisors or management.
Includes crew supervisors, foremen and
farm/ranch managers, etc.

Hour

$32.80

$32.80

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08

Mobilization

1138

Mobilization, small equipment

Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
between 3,500 to 14,000 pounds.

Each

$82.16

$164.32

Mobilization

1142

Mobilization, General labor

Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.89

$67.56




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

340 - Cover Crop

Scenario ID

1

Scenario Name

Cover Crop, Single Species

Scenario Description

Typically a cool season small grain such as rye or wheat will be planted as a cover crop immediately after harvest of a row crop, and will be followed by a row crop that
will utilize the residue as a mulch. This scenario assumes that seed will be planted with a no-till drill. The cover crop should be allowed to generate as much biomass as
possible, without delaying planting of the following crop. The cover crop will be terminated using an approved chemical or mechanical method a minimum of 3 weeks
prior to planting the subsequent crop.

Before Practice Situation

Row crops such as corn and soybeans are harvested in mid-late fall. Fields that are disked immediately following harvest or those used to produce a low residue crop
such as soybeans or silage may have less than 30% residue resulting in bare soil being exposed to intense rainfall during the fall, winter, and early spring. Over the
winter residue degrades and sediment/nutrient runoff from fields increases. Sheet and rill erosion occurs with visible rills by spring. Runoff from the fields flows into
streams, water courses or other water bodies causing degradation to the receiving waters. Soil health (soil organic matter) declines over time as a result of tillage
practices and long periods of bare soil.

After Practice Situation

Within 30 days after harvest of row crop, fields are planted with a small grain cover crop such as rye or wheat. The average field size is 40 acres. The cover crop is
seeded with a no-till drill. The cover crop provides soil cover by late fall, throughout the winter, and into the early spring. Runoff and erosion are reduced and no rills
are visible on the soil surface in the spring. Wind erosion is reduced by standing residues. The cover crop is terminated using an approved chemical or mechanical
method prior to spring planting as late as feasible to maximize plant biomass production. Over time, soil health is improved due to the additional biomass, ground
cover, soil infiltration, and plant diversity introduced to the cropping system. Cover crop residues left on the surface may maximize weed control by increasing
allelopathic and mulching effect.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

40

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,113.60 $27.84
Equipment/Installation $748.80 $18.72

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $1,862.40 $46.56

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Small Grains, Cover Crops. Shipping not

Materials 198 Rye, Cereal (Secale cereale L.) included. Pound $0.30 2240 $672.00
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active

Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 40 $441.60
Chemical application performed by ground
equipment. Includes equipment, power unit

Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 40 $174.80

Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 40 $574.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

340 - Cover Crop

Scenario ID

2

Scenario Name

Cover Crop, Multiple Species

Scenario Description

Typically a small grain or small grain-legume mix (may also use forage sorghum, radishes, turnips, buckwheat, etc) will be planted as a cover crop immediately after
harvest of a row crop, and will be followed by a row crop that will utilize the residue as a mulch. This scenario assumes that seed will be planted with a no-till drill. The
cover crop should be allowed to generate as much biomass as possible, without delaying planting of the following crop. The cover crop will be terminated using an
approved chemical or mechanical method a minimum of 3 weeks prior to planting the subsequent crop.

Before Practice Situation

Row crops such as corn and soybeans are harvested in mid-late fall. Fields that are disked immediately following harvest or those used to produce a low residue crop
such as soybeans or silage may have less than 30% residue resulting in bare soil being exposed to intense rainfall during the fall, winter, and early spring. Over the
winter residue degrades and sediment/nutrient runoff from fields increases. Sheet and rill erosion occurs with visible rills by spring. Runoff from the fields flows into
streams, water courses or other water bodies causing degradation to the receiving waters. Soil health (soil organic matter) declines over time as a result of tillage
practices and long periods of bare soil.

After Practice Situation

Within 30 days after harvest of row crop, fields are planted with a small grain-legume mix cover crop, typically rye and clover. The average field size is 40 acres. The
cover crop is seeded with a no-till drill. The cover crop provides soil cover by late fall, throughout the winter, and into the early spring. Runoff and erosion are reduced
and no rills are visible on the soil surface in the spring. Wind erosion is reduced by standing residues. The cover crop is terminated using an approved chemical or
mechanical method prior to spring planting as late as feasible to maximize plant biomass production. Over time, soil health is improved due to the additional biomass,
ground cover, soil infiltration, and plant diversity introduced to the cropping system. Cover crop residues left on the surface may maximize weed control by increasing
allelopathic and mulching effect.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

40

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,908.80 $47.72
Equipment/Installation $748.80 $18.72

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $2,657.60 $66.44

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Crimson Clover (Trifolium
Materials 185 incarnatum) Legumes, Cover Crops and shipping. Pound $2.25 240 $540.00
Small Grains, Cover Crops. Shipping not
Materials 198 Rye, Cereal (Secale cereale L.) included. Pound $0.30 2240 $672.00
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 40 $441.60
Brassicas / Non-Legume Broadleaf, Cover
Materials 169 Turnips (Brassica rapa var. rapa) Crops and shipping. Pound $3.19 80 $255.20
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 40 $174.80
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 40 $574.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

340 - Cover Crop

Scenario ID

4

Scenario Name

Organic Cover Crop

Scenario Description

Typically a small grain or small grain-legume mix (may also use forage sorghum, radishes, turnips, buckwheat, etc) will be planted as a cover crop immediately after
harvest of an organically grown crop, and will be followed by an organically grown crop that will utilize the residue as a mulch. This scenario assumes that seed will be
planted with a no-till drill. The cover crop should be allowed to generate as much biomass as possible, without delaying planting of the following crop. The cover crop
will be terminated using a mechnical kill method (mowing, rolling, undercutting, etc.), a minimum of 3 weeks prior to planting the subsequent crop. This scenario
REQUIRES use of Certified Organic Seed.

Before Practice Situation

Organically grown crops such as various vegetable and fruit crops (along with organically produced row crops) are grown and harvested in mid-late fall. Fields are
disked immediately following harvest. Residue amounts after harvest average 30% or less, resulting in bare soil being exposed to wind erosion and/or intense rainfall
during the fall, winter, and early spring. Over the winter residue degrades and sediment/nutrient runoff from fields increases. Sheet and rill erosion occurs with visible
rills by spring. Runoff from the fields flows into streams, water courses or other water bodies causing degradation to the receiving waters. Soil health (soil organic
matter) declines over time as a result of tillage practices, low residue crops, and long periods of bare soil.

After Practice Situation

Within 30 days after harvest of organic crop, fields are planted with a small grain-legume mix cover crop, typically rye and clover. The average field size is 25 acres. The
cover crop is seeded with a no-till drill. No additional fertilizer is applied with the cover crop. The cover crop provides soil cover by late fall, throughout the winter, and
into the early spring. Runoff and erosion are reduced and no rills are visible on the soil surface in the spring. The cover crop is terminated with using a mechnical kill
method (mowing, rolling, undercutting, etc.), prior to spring planting as late as feasible to maximize plant biomass production. Over time, soil health is improved due to
the additional biomass, ground cover, and plant diversity introduced to the cropping system. Wind erosion is reduced by standing resides. Cover crop residues left on
the surface may maximize weed control by increasing allelopathic and mulching effect.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

40

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,351.20 $83.78
Equipment/Installation $1,370.00 $34.25

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $4,721.20 $118.03

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Certified Organic, Rye, Cereal Small Grains, Cover Crops. Shipping not

Materials 203 (Secale cereale L.) included. Pound $0.58 2240 $1,299.20
Certified Organic, Crimson Clover

Materials 192 (Trifolium incarnatum) Legumes, Cover Crops and shipping. Pound $5.35 240 $1,284.00
Certified Organic, Turnips (Brassica |Brassicas / Non-Legume Broadleaf, Cover

Materials 173 rapa var. rapa) Crops and shipping. Pound $9.60 80 $768.00
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes

Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 40 $574.00

Mechanical operations, Includes:

Mechanical weed control, Roller/crimper, mower, shredder, etc.

Equipment/Installation 957 Vegetation termination Includes equipment, power unit and labor Acre $19.90 40 $796.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

342 - Critical Area Planting

Scenario ID

1

Scenario Name

Introduced Species

Scenario Description

Establishment of permanent vegetation on a site that is void or nearly void of vegetation due to a natural occurrence or a newly constructed conservation practice.
Costs include seedbed preparation with typical tillage implements, grass/legume seed, companion crop, and fertilizer and lime with application.

Before Practice Situation

Areas that are void or nearly void of vegetation, resulting in bare soil being exposed to erosive processes. The exposed areas may be caused from recent natural
occurrences (fire, flood, wind, etc.) or due to newly constructed conservation practices such as waterways, terraces, water and sediment basins or dams. The exposed
areas will be subject to wind erosion, sheet and rill erosion, or visible rills may have already occurred. Runoff from the area flows into streams, water courses or other
water bodies causing degradation to the receiving waters. The soil typically has a pH imbalance and low fertility.

After Practice Situation

This typical 1.0 acre critical area is stabilized by applying fertilizer, lime and seed. Soil amendments will be incorporated at an depth of six inches to improve fertility
and ensure establishment of permanent vegetative cover. Apply 30 Ibs of nitrogen, 60 Ibs of phosphate, and 60 Ibs of potash, along with an application of 2 tons of
lime. Prepare a firm, weed free seedbed so that proper germination and stand establishment are ensured. Once the seedbed has been prepared, drill the following
mixture for a vegetative cover: Smooth Bromegrass (15 Ibs/ac), and Red Clover (8 Ibs/ac) with a nurse crop of oats at a seeding rate of 48 Ibs per acre.

Scenario Feature Measure

area seeded

Scenario Unit Acre
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $284.67 $284.67
Equipment/Installation $47.60 $47.60
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $332.27 $332.27
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Materials 112 Red Clover (Trifolium pratense) Introduced Legumes and shipping. Pound $2.60 8 $20.80
Small Grains, Cover Crops. Shipping not
Materials 197 Oats (Avena sativa) included. Pound $0.46 48 $22.08
Price per pound of N supplied by Urea. Price
is not per pound of total product applied, no
Materials 71 Nitrogen (N), Urea conversion is needed. Pound $0.58 30 $17.40
Materials 75 Lime, ENM Fertilizer: Limestone Spread on field. Ton $49.57 2 $99.14
K20 supplied by Muriate Of Potash. Price is
not per pound of total product applied, no
Materials 74 Potassium, K20 conversion is needed. Pound $0.55 60 $33.00
Price per pound of P205 supplied by
Superphosphate. Price is not per pound of
total product applied, no conversion is
Materials 73 Phosphorus, P205 needed. Pound $0.75 60 $45.00
Smooth Bromegrass (Bromus
Materials 95 inermis) Introduced Perennial Grasses and shipping.  |Pound $3.15 15 $47.25
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.85 2 $19.70
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Includes equipment, power unit and labor
Equipment/Installation 1100 Cultipacking costs. Acre $7.67 1 $7.67
Dry bulk fertilizer application performed by
Fertilizer, ground application, dry [ground equipment. Includes equipment,
Equipment/Installation 950 bulk power unit and labor costs. Acre $5.88 1 $5.88




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

342 - Critical Area Planting

Scenario ID

2

Scenario Name

Organic Grass/legume mix

Scenario Description

Establishment of permanent vegetation on a site that is void or nearly void of vegetation due to a natural occurrence or a newly constructed conservation practice.
Costs include seedbed preparation with typical tillage implements, grass/legume seed, companion crop, and fertilizer and lime with application. Certified organic seed
and fertilizer based upon NOP approved fertilizer inputs will be used where available.

Before Practice Situation

Areas that are void or nearly void of vegetation, resulting in bare soil being exposed to erosive processes. The exposed areas may be caused from recent natural
occurrences (fire, flood, etc) or due to newly constructed conservation practices such as waterways, terraces, water and sediment basins or dams. The exposed areas
will be subject to wind erosion, sheet and rill erosion, or visible rills may have already occurred. Runoff from the area flows into streams, water courses or other water
bodies causing degradation to the receiving waters. The soil typically has a pH imbalance and low fertility.

After Practice Situation

This typical 1.0 acre critical area is stabilized by applying fertilizer, lime and seed. Soil amendments will be incorporated at an depth of six inches to improve fertility
and ensure establishment of permanent vegetative cover. The plant nutrients will supplied by a blend of organic soil amendments. Apply 30 Ibs of nitrogen, 60 Ibs of
phosphate, and 60 Ibs of potash, along with an application of 2 tons of lime. Prepare a firm, weed free seedbed so that proper germination and stand establishment
are ensured. Once the seedbed has been prepared, drill the following mixture for a vegetative cover: Smooth Bromegrass (15 Ibs/ac) and Red Clover (8 Ibs/ac) with a
nurse crop of oats at a seeding rate of 48 Ibs per acre. Organic seed will be used where available. Manure may be used in lieu of a commercially blended product as
long as the manure is tested and the correct quantity of manure is calculated such that the specified 30-60-60 N-P205-K20 requirement is met.

Scenario Feature Measure

area seeded

Scenario Unit

Acre

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $601.43 $601.43
Equipment/Installation $47.60 $47.60
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $649.03 $649.03
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Certified Organic, Red Clover
Materials 117 (Trifolium pratense) Introduced Legumes and shipping. Pound $8.46 8 $67.68
Materials 266 Nitrogen, Organic ORGANIC Nitrogen Pound $2.53 30 $75.90
Materials 267 Phosphorus, Organic ORGANIC Phosphorus Pound $3.04 60 $182.40
Certified Organic, Oats (Avena Small Grains, Cover Crops. Shipping not
Materials 202 sativa) included. Pound $0.62 48 $29.76
Materials 268 Potassium, Organic ORGANIC Potassium Pound $1.34 60 $80.40
Materials 75 Lime, ENM Fertilizer: Limestone Spread on field. Ton $49.57 2 $99.14
Certified Organic, Smooth
Materials 102 Bromegrass (Bromus inermis) Introduced Perennial Grasses and shipping.  |Pound $4.41 15 $66.15
Includes equipment, power unit and labor
Equipment/Installation 1100 Cultipacking costs. Acre $7.67 1 $7.67
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Dry bulk fertilizer application performed by
Fertilizer, ground application, dry [ground equipment. Includes equipment,
Equipment/Installation 950 bulk power unit and labor costs. Acre $5.88 1 $5.88
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.85 2 $19.70




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

342 - Critical Area Planting

Scenario ID

3

Scenario Name

Native seeding

Scenario Description

Establishment of permanent vegetation on a site that is void or nearly void of vegetation due to a natural occurrence or a newly constructed conservation practice.
Costs include seedbed preparation with typical tillage implements, native grass seed, and fertilizer and lime with application.

Before Practice Situation

Areas that are void or nearly void of vegetation, resulting in bare soil being exposed to erosive processes. The exposed areas may be caused from recent natural
occurrences (fire, flood, etc) or due to newly constructed conservation practices such as waterways, terraces, water and sediment basins or dams. The exposed areas
will be subject to wind erosion, sheet and rill erosion, or visible rills may have already occurred. Runoff from the area flows into streams, water courses or other water
bodies causing degradation to the receiving waters. The soil typically has a pH imbalance and low fertility.

After Practice Situation

This typical 1.0 acre critical area is stabilized by applying fertilizer, lime and seed. Soil amendments will be incorporated at an depth of six inches to improve fertility
and ensure establishment of permanent vegetative cover. Apply 60 Ibs of phosphate and 60 Ibs of potash, along with an application of 2 tons of lime. Prepare a firm,
weed free seedbed so that proper germination and stand establishment are ensured. Once the seedbed has been prepared, drill the following mixture for a vegetative

cover: Big Bluestem (14 Ibs/ac) and Switchgrass (2 Ibs/ac) with a nurse crop of oats at a seeding rate of 32 Ibs per acre.

Scenario Feature Measure

area seeded

Scenario Unit

Acre

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $376.44 $376.44
Equipment/Installation $47.60 $47.60
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $424.04 $424.04
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Small Grains, Cover Crops. Shipping not
Materials 197 Oats (Avena sativa) included. Pound $0.46 32 $14.72
Big Blue Stem (Andropogon
Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 14 $165.34
Switchgrass, Blackwell (Panicum
Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 2 $19.24
Materials 75 Lime, ENM Fertilizer: Limestone Spread on field. Ton $49.57 2 $99.14
K20 supplied by Muriate Of Potash. Price is
not per pound of total product applied, no
Materials 74 Potassium, K20 conversion is needed. Pound $0.55 60 $33.00
Price per pound of P205 supplied by
Superphosphate. Price is not per pound of
total product applied, no conversion is
Materials 73 Phosphorus, P205 needed. Pound $0.75 60 $45.00
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.85 2 $19.70
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Includes equipment, power unit and labor
Equipment/Installation 1100 Cultipacking costs. Acre $7.67 1 $7.67
Dry bulk fertilizer application performed by
Fertilizer, ground application, dry [ground equipment. Includes equipment,
Equipment/Installation 950 bulk power unit and labor costs. Acre $5.88 1 $5.88




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

345 - Res. & Tillage Mgt, Mulch-till

Scenario ID

1

Scenario Name

Mulch till, Basic |

Scenario Description

Mulch-till is managing the amount, orientation and distribution of crop and other plant residue on the soil surface year round while limiting the soil-disturbing activities
used to grow crops in systems where the entire field surface is tilled prior to planting. This practice includes tillage methods commonly referred to as mulch tillage or
chiseling and disking. It applies to stubble mulching on summer-fallowed land, to tillage for annually planted crops and to tillage for planted crops and to tillage for
planting perennial crops. All residue shall be uniformly surface throughout critical wind erosion period. All residue shall be uniformly distributed over the entire field
and not burned or removed. These periods of intensive tillage have led to excessive soil loss, often above the Soil Loss Tolerance (T), due to the loss of critical crop or
weed residue. The RUSLE2 model will be used to review the farming operation and determine if enough residue is being retained, throughout the rotation, to keep soil
loss below T. The producer will then remove operations, or select alternate operations, to reduce erosion below T.

Before Practice Situation

Row crops such as corn, soybeans, etc. are grown and harvested in mid-late fall. Fields are disked immediately following harvest, with rows in some fields being hipped
for drainage. Residue amounts after harvest average 30% or less, resulting in bare soil being exposed to wind erosion and/or intense rainfall during the fall, winter, and
early spring. Over the winter residue degrades and sediment/nutrient runoff from fields increases. Sheet and rill erosion occurs with visible rills by spring. Spring tillage
and seedbed preparation activities occur as early as possible in the late winter and early spring. Weed control is accomplished primarily through tillage, requiring
multiple operations. Runoff from the fields flows into streams, water courses or other water bodies causing degradation to the receiving waters. Soil health (soil
organic matter) declines over time as a result of tillage practices, low residue monocultures, and long periods of bare soil.

After Practice Situation

Mulch tillage applies to all cropland and other lands where crops are planned. It applies to stubble mulching on summer fallowed land to tillage for annually planted
crops and to tillage for plating perennial crops. It also includes some planting operation such as hoe drill, air seeder and no-till drill that disturb a large percentage of
soil surface using the planting operation. tillage occurs after crop harvest. In warmer areas, winter weeds or cover crops grow throughout the winter months. The
residue that remains on the soil surface provides soil cover during late fall, throughout the winter, and into the early spring. Runoff and erosion are reduced and no rills
are visible on the soil surface in the spring. Wind erosion is reduced by standing residues. Winter weeds or the cover crop is terminated with tillage, a roller-crimper,
shredding, or a combination of these methods prior to spring planting as late as feasible. Over time, soil health is improved due to the additional biomass, ground
cover, soil infiltration, and plant diversity in the cropping system.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

100

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $3,941.00 $39.41

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $150.27 $1.50

Foregone Income $0.00 $0.00

Total $4,091.27 $40.91

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 50 $717.50
No Till/Strip Till row planters for seeding.
Seeding Operation, No Till/Strip Till |Includes all costs for equipment, power unit,
Equipment/Installation 1230 Planter and labor. Acre $14.91 50 $745.50
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.85 100 $985.00
Includes heavy disking (offset) or chisel plow.
Includes equipment, power unit and labor
Equipment/Installation 946 Tillage, Primary costs. Acre $14.93 100 $1,493.00
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of
Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 1 $116.67
Mileage to attend a training conference,
workshop, or TSP travel associated with
Acquisition of Technical Knowledge 297 Transportation developing Conservation Activity Plan. Mile $0.56 60 $33.60




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agronomy

Practice Code/Name

346 - Residue and Tillage Management - Ridge Till

Scenario ID

1

Scenario Name

Ridge Till |

Scenario Description

This practice typically involves conversion from a conventional tillage system to a ridge tillage (conservation tillage) system on 160 acres of cropland. This involves
managing the amount, orientation and distribution of crop and other plant residue on the soil surface year round while limiting soil-disturbing activities used to grow
and harvest crops in systems. The practice is used to reduce wind erosion, reduce sheet and rill erosion, improve soil quality, reduce energy use, increase plant
available moisture. The ridge till system includes using a ridge till planter and chemical weed control, and may also include a period of chemical fallow. This residue
management system is applicable to both irrigated and non-irrigated fields. This system will manage soil erosion to T and maintain a positive SCI.

Before Practice Situation

Row crops such as corn, soybeans, grain sorghum, etc are grown and harvested in mid-late fall. Full width tillage is performed prior to planting and weed control during
crop production is typically cultivation and chemical application. Fields are plowed immediately following harvest, with several additional tillage operations applied to
field prior to planting for land preparation and weed control. Residue amounts after tillage operations average less than 10%, resulting in bare soil being exposed to
wind erosion and intense rainfall during the fall, winter, and early spring. Any crop residue that is present degrades and sediment/nutrient runoff from fields increases
during rainfall events. Sheet and rill erosion and wind occurs with visible signs of soil erosion by spring. Soil health (soil organic matter) declines over time as a result of
tillage practices, low residue, and long periods of bare soil. This system will typically have a negative Soil Conditioning Index (SCI) and a high Soil Tillage Intensity Rating
(STIR).

After Practice Situation

Practice applied per the conservation practice standard 346 to meet the planned purposes. Managing crop residue on the surface year around while limiting soil
disturbing activities to those which reshape ridges, place nutrients, and plant crops. All crops are seeded/planted with a ridge till planter, which minimizes soil
disturbance while establishing good seed-soil contact. All residues are to be maintained on the soil surface in a uniform distribution over the entire field and not
burned or removed. Crop residues provide soil surface cover throughout the year. Runoff and erosion are reduced and no rills are visible on the soil surface. Wind
erosion is reduced by standing residues and surface cover. Over time, soil health is improved due to the additional crop residues, ground cover, and soil infiltration.
This practice will require reducing soil erosion to T and maintain a positive SCI.

Scenario Feature Measure

Area planted

Scenario Unit

Acre

Scenario Typical Size

160

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $5,635.20 $35.22

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $150.27 $0.94

Foregone Income $0.00 $0.00

Total $5,785.47 $36.16

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Includes equipment, power unit and labor

Equipment/Installation 1231 Ridge Till Row Cultivator costs. Acre $14.34 160 $2,294.40
Mechanical seeding using ridge-till

Seeding Operation, Ridge Till equipment. Includes equipment, power unit

Equipment/Installation 1232 Planter and labor costs. Acre $20.88 160 $3,340.80
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of

Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 1 $116.67
Mileage to attend a training conference,
workshop, or TSP travel associated with

Acquisition of Technical Knowledge 297 Transportation developing Conservation Activity Plan. Mile $0.56 60 $33.60




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains
State South Dakota
Discipline Group Engineering General
Practice Code/Name 348 - Dam Diversion
Scenario ID 1

Scenario Name Earthfill

An earthen embankment built to divert all or part of the water from a waterway or a stream to provide water in such a manner that it can be controlled and used
beneficially for irrigation, waterspreading, livestock water, fire control, municipal or industrial uses, develop renewable energy systems, recreation, or to divert periodic
damaging flows from one watercourse to another watercourse thereby reducing the damage potential of the flows. This structure will address the resource concerns
of inefficient water use on Irrigated Land, inadequate water for livestock, and inadequate water supply for other beneficial uses.

Scenario Description

This practice applies where a diversion dam is needed as an integral part of an irrigation or water-spreading system designed to facilitate the conservation use of soil
and water resources, Diversion of water from an unstable watercourse to a stable watercourse is desirable, The water supply available is adequate for the purpose for
which it is to be diverted, Adverse environmental impacts resulting from the installation of the practice can be overcome. This standard applies to structures of a
Before Practice Situation permanent nature, constructed of materials having an expected life span consistent with the purpose for which the structure is designed. It does not apply where
conservation practice standard Diversion (362), Floodwater Diversion (400), Dam (402), or Grade Stabilization Structure (410) would be used. This practice will provide
beneficial uses for irrigation, livestock water, fire control, municipal or industrial uses, renewable energy systems, recreation, or to divert periodic damaging flows from
one watercourse to another watercourse thereby reducing the damage potential of the flows.

An earth fill structure of approximately 3000 cubic yards is built to divert all or part of the water from a waterway or a stream. This standard applies to structures of a
permanent nature, constructed of materials having an expected life span consistent with the purpose for which the structure is designed. This structure will be an
integral part of an irrigation or water-spreading system designed to facilitate the conservation use of soil and water resources, or diversion of water from an unstable
watercourse to a stable watercourse as needed. The water supply available is adequate for the purpose for which it is to be diverted. Adverse environmental impacts
After Practice Situation resulting from the installation of the practice must be overcome. The sheet pile structure provides beneficial uses for irrigation, livestock water, fire control, municipal
or industrial uses, renewable energy systems, recreation, or to divert periodic damaging flows from one watercourse to another watercourse thereby reducing the
damage potential of the flows. Any needed vegetation of disturbed areas must use Critical Area Planting (342). Other associated practices such as Channel Vegetation
(322), Stream Habitat Improvement and Management (395), Channel Stabilization (584) will be as appropriate. Any needed head gates or flap gates to control the
quantity of water being diverted must use Structure for Water Control (587).

Scenario Feature Measure Volume of Earth Fill
Scenario Unit Cubic Yard
Scenario Typical Size 3000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $5,571.10 $1.86
Labor $971.58 $0.32
Mobilization $450.32 $0.15
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,993.00 $2.33

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Stripping and stockpiling of topsoil adjacent to|
Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 400 $316.00

Pull type earthmoving scraper with 15 CY
capacity. Does not include pulling equipment
or labor. Add Tractor or Dozer, 260 HP
Equipment/Installation 1207 Scraper, pull, 15 CY typically required for single scraper. Hour $21.34 30 $640.20

Track mounted Dozer with horsepower range
of 160 to 250. Equipment and power unit
Equipment/Installation 928 Dozer, 200 HP costs. Labor not included. Hour $153.83 30 $4,614.90

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 8 $133.76

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
Labor 230 Skilled Labor etc. Hour $23.53 4 $94.12

Includes: Cranes, Hydraulic Excavators >=50

HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12”, Dump Trucks, Ag Equipment
Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 30 $743.70

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

351 - Water Well Decommissionin|

Scenario ID

1

Scenario Name

Shallow > 15" dia.

Scenario Description

A licensed well driller will seal and permanently close an inactive, abandoned, or unusable water well to prevent excess nutrients in surface and groundwater and to

eliminate pesticides transported to surface and ground water. Well will be cleared of all equipment and materials. Residual water column must be treated with

chlorine concentration of >50 ppm or according to local, State, Tribal, or Federal regulations. Install fill material (gravel, earth, concrete, and/or bentonite) consisting

of 80% Gravel, 10% Cement or Bentonite, and 10% Earthfill.

Before Practice Situation

Shallow well or hand dug well that is greatr than 15" diameter and less than 20 feet deep. Assume 30" diameter casing. Well will be cleared of all equipment and
materials. Residual water column must be treated with chlorine concentration of >50 ppm or according to local, State, Tribal, or Federal regulations.

After Practice Situation

Procedures and sealing materials shall conform to ASTM D5299 and be compatible with all local, State, Tribal, and Federal requirements. Backfill shall be placed and

compacted in a manner that minimizes segregation and bulking to prevent surface subsidence. Associated practices: 342 Critical Area Seeding

Scenario Feature Measure

Length of well casing

Scenario Unit

Foot

Scenario Typical Size

20

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $178.43 $8.92
Equipment/Installation $149.82 $7.49

Labor $107.81 $5.39

Mobilization $120.38 $6.02

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $556.44 $27.82

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Pre-mixed dry concrete mix in 60 pound bag.
Materials 1226 Concrete mix, bag Materials only. Each $4.79 3 $14.37
Materials 1335 Chlorine Liquid chlorine bleach. Materials only. Gallon $2.32 1 $2.32
Aggregate, gravel, washed, pea Washed and graded pea gravel river stone.
Materials 1331 |gravel Includes materials and transport to site. Cubic Yard [$44.95 2.9 $130.36
Materials 41 Bentonite Bentonite, includes materials (50# bag) Each $10.46 3 $31.38
Earthfill, manually compacted, includes
Equipment/Installation 50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.91 3 $14.73
Wheel mounted backhoe excavator with
horsepower range of 60 to 90. Equipment and
Equipment/Installation 926 Backhoe, 80 HP power unit costs. Labor not included. Hour $45.03 3 $135.09
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 2 $33.44
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12”, Dump Trucks, Ag Equipment
Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 3 $74.37
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

351 - Water Well Decommissionin|

Scenario ID

2

Scenario Name

Shallow < 15"dia.

Scenario Description

A licensed well driller will seal and permanently close an inactive, abandoned, or unusable water well to prevent excess nutrients in surface and groundwater and to
eliminate pesticides transported to surface and ground water. Well will be cleared of all equipment and materials. Residual water column must be treated with
chlorine concentration of >50 ppm or according to local, State, Tribal, or Federal regulations. Install fill material (gravel, earth, concrete, and/or bentonite) consisting
of 60% Gravel, 20% Concrete or Bentonite, and 20% Earthfill.

Before Practice Situation

Shallow well or hand dug well that is less than 15" diameter and less than 80 feet deep. Assume 12" diameter casing. Well will be cleared of all equipment and
materials. Residual water column must be treated with chlorine concentration of >50 ppm or according to local, State, Tribal, or Federal regulations.

After Practice Situation

Procedures and sealing materials shall conform to ASTM D5299 and be compatible with all local, State, Tribal, and Federal requirements. Backfill shall be placed and
compacted in a manner that minimizes segregation and bulking to prevent surface subsidence. Associated practices: 342 Critical Area Seeding.

Scenario Feature Measure

Length of well casing

Scenario Unit Foot

Scenario Typical Size 80

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $107.77 $1.35

Equipment/Installation $93.01 $1.16

Labor $83.02 $1.04

Mobilization $120.38 $1.50

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $404.18 $5.05

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Pre-mixed dry concrete mix in 60 pound bag.

Materials 1226 Concrete mix, bag Materials only. Each $4.79 4 $19.16

Materials 1335 Chlorine Liquid chlorine bleach. Materials only. Gallon $2.32 1 $2.32

Materials 41 Bentonite Bentonite, includes materials (50# bag) Each $10.46 5 $52.30
Sand, typical ASTM C33 gradation, includes
materials, equipment and labor to transport

Materials 45 Aggregate, Sand, Graded, Washed |and place Cubicyard [$24.28 1.4 $33.99
Earthfill, manually compacted, includes

Equipment/Installation 50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.91 0.6 $2.95
Wheel mounted backhoe excavator with
horsepower range of 60 to 90. Equipment and

Equipment/Installation 926 Backhoe, 80 HP power unit costs. Labor not included. Hour $45.03 2 $90.06
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 2 $33.44
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12”, Dump Trucks, Ag Equipment

Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 2 $49.58
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Engineering General

Practice Code/Name

351 - Water Well Decommissionin|

Scenario ID

3

Scenario Name

Pump Grout Filled

Scenario Description

A licensed well driller will seal and permanently close an inactive, abandoned, or unusable water well to prevent excess nutrients in surface and groundwater and to
eliminate pesticides transported to surface and ground water.

Before Practice Situation

Drilled well with surface casing that is approximately 250 feet deep. Typically will be a well of less than 6" in diameter, or an artesian well which will require grout
pumped and well filled from bottom up.

After Practice Situation

Procedures and sealing materials shall conform to ASTM D5299 and be compatible with all local, State, Tribal, and Federal requirements. Backfill shall be placed and
compacted in a manner that minimizes segregation and bulking to prevent surface subsidense. Associated practices: 342 Critical Area Seeding

Scenario Feature Measure

Length of well casing

Scenario Unit Foot

Scenario Typical Size 250

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $145.71 $0.58

Equipment/Installation $165.89 $0.66

Labor $177.14 $0.71

Mobilization $240.76 $0.96

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $729.50 $2.92

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Cement grout meeting ASTM specifications
for well sealing. Includes both neat-cement
grout and bentonite gout mixtures. Includes

Materials 1333 Grout, cement materials, equipment and labor to place. Cubic Yard [$79.66 1.8 $143.39

Materials 1335 Chlorine Liquid chlorine bleach. Materials only. Gallon $2.32 $2.32
Grout pump with tremie pipe. Equipment and

Equipment/Installation 1334 Grout pump power unit costs. Labor not included. Hour $12.82 4 $51.28
Earthfill, manually compacted, includes

Equipment/Installation 50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.91 5 $24.55
Wheel mounted backhoe excavator with
horsepower range of 60 to 90. Equipment and

Equipment/Installation 926 Backhoe, 80 HP power unit costs. Labor not included. Hour $45.03 2 $90.06
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 2 $33.44
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12”, Dump Trucks, Ag Equipment

Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 2 $49.58
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Labor 230 Skilled Labor etc. Hour $23.53 4 $94.12
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Engineering General

Practice Code/Name

351 - Water Well Decommissionin|

Scenario ID

4

Scenario Name

Drilled well greater than 300 ft deep

Scenario Description

A licensed well driller will seal and permanently close an inactive, abandoned, or unusable water well to prevent excess nutrients in surface and groundwater and to

eliminate pesticides transported to surface and ground water.

Before Practice Situation

Drilled well that is greater than 300 feet deep. Assume 6" diameter casing.

After Practice Situation

Procedures and sealing materials shall conform to ASTM D5299 and be compatible with all local, State, Tribal, and Federal requirements. Backfill shall be placed and

compacted in a manner that minimizes segregation and bulking to prevent surface subsidense. Associated practices: 342 Critical Area Seeding

Scenario Feature Measure

Length of well casing

Scenario Unit

Linear Foot

Scenario Typical Size

500

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $297.06 $0.59
Equipment/Installation $172.14 $0.34
Labor $246.47 $0.49
Mobilization $120.38 $0.24
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $836.05 $1.67

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1333

Grout, cement

Cement grout meeting ASTM specifications
for well sealing. Includes both neat-cement
grout and bentonite gout mixtures. Includes
materials, equipment and labor to place.

Cubic Yard

$79.66

$294.74

Materials

1335

Chlorine

Liquid chlorine bleach. Materials only.

Gallon

$2.32

$2.32

Equipment/Installation

50

Earthfill, Manually Compacted

Earthfill, manually compacted, includes
equipment and labor

Cubic yard

$4.91

$24.55

Equipment/Installation

1334

Grout pump

Grout pump with tremie pipe. Equipment and
power unit costs. Labor not included.

Hour

$12.82

$102.56

Equipment/Installation

926

Backhoe, 80 HP

Wheel mounted backhoe excavator with
horsepower range of 60 to 90. Equipment and
power unit costs. Labor not included.

Hour

$45.03

$45.03

Labor

233

Equipment Operators, Heavy

Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment
>=150 HP, Scrapers, Water Wagons.

Hour

$24.79

$24.79

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

$188.24

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

$33.44

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

356 - Dike

Scenario ID

2

Scenario Name

Protective dike, <= 6 feet high

Scenario Description

Construction of a barrier, constructed of an earthen embankment, to control water level. Embankment structure to provide adequate freeboard, allowance for
settlement, and foundation and embankment stability. Associated practices include, but are not limited to: PS327 Conservation Cover, PS656 Constructed Wetland,
PS342 Critical Area Planting, PS378 Ponds, PS382 Fence, PS464 Irrigation Land Levelling, PS500 Obstruction Removal, PS528 Prescribed Grazing, PS587 Structure for
Water Control, PS620 Underground Outlet, PS645 Upland Wildlife Management, PS658 Wetland Creation, PS659 Wetland Enhancement, PS657 Wetland Restoration,
PS644 Wetland Wildlife Habitat Management.

Before Practice Situation

Site is subject to flooding or indundation which poses a potential hazard to public safety, damage to land or property. Site may also require control of water level for
purposes connected with crop production; fish and wildlife managment; or wetland maintenance, improvement, restoration, or construction. An adequate quantity of
soil suitable for constructing an earthen dike is available at an economical haul distance.

After Practice Situation

Water level controlled by a stable earthen structure. Potential hazard to public safety, land or property mitigated; environmental benefit provided.

Scenario Feature Measure

Length of constructed dike

Scenario Unit Foot

Scenario Typical Size 1000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $0.00 $0.00

Equipment/Installation $26,176.99 $26.18

Labor $0.00 $0.00

Mobilization $675.48 $0.68

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $26,852.47 $26.85

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Bulk excavation of common earth including
sand and gravel with dozer >100 HP with

Excavation, common earth, large |average push distance of 150 feet. Includes

Equipment/Installation 1223 equipment, 150 ft equipment and labor. Cubic Yard [$3.34 1222 $4,081.48
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 5925 $21,744.75
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 444 $350.76
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 3 $675.48




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

356 - Dike

Scenario ID

3

Scenario Name

Protective Dike > 6 feet high

Scenario Description

Construction of a barrier, constructed of an earthen embankment, to control water level. Embankment structure to provide adequate freeboard, allowance for
settlement, and foundation and embankment stability. Associated practices include, but are not limited to: PS327 Conservation Cover, PS656 Constructed Wetland,
PS342 Critical Area Planting, PS378 Ponds, PS382 Fence, PS464 Irrigation Land Levelling, PS500 Obstruction Removal, PS528 Prescribed Grazing, PS587 Structure for
Water Control, PS620 Underground Outlet, PS645 Upland Wildlife Management, PS658 Wetland Creation, PS659 Wetland Enhancement, PS657 Wetland Restoration,
PS644 Wetland Wildlife Habitat Management.

Before Practice Situation

Site is subject to flooding or indundation which poses a potential hazard to public safety, damage to land or property. Site may also require control of water level for
purposes connected with crop production; fish and wildlife managment; or wetland maintenance, improvement, restoration, or construction. An adequate quantity of
soil suitable for constructing an earthen dike is available at an economical haul distance.

After Practice Situation

Water level controlled by a stable earthen structure. Potential hazard to public safety, land or property mitigated; environmental benefit provided.

Scenario Feature Measure

Length of constructed dike

Scenario Unit Foot

Scenario Typical Size 1000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $0.00 $0.00

Equipment/Installation $39,131.31 $39.13

Labor $0.00 $0.00

Mobilization $675.48 $0.68

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $39,806.79 $39.81

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Bulk excavation of common earth including
sand and gravel with dozer >100 HP with

Excavation, common earth, large |average push distance of 150 feet. Includes

Equipment/Installation 1223 equipment, 150 ft equipment and labor. Cubic Yard [$3.34 1222 $4,081.48
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 9407 $34,523.69
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 666 $526.14
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 3 $675.48




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

359 - Waste Treatment Lagoon

Scenario ID

1

Scenario Name

Embankment Lagoon

Scenario Description

A waste treatment lagoon is a component of a waste management system that provides biological treatment of manure and other byproducts of animal agricultural
operations by reducing the pollution potential. Resource concern addressed is water quality by reducing the pollution potential to surface and groundwater by
treating and storing liquid waste. Earthen lagoon liners are addressed with another standard.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634),
Heavy Use Area Protection (561), Roofs and Covers (367), and Solid/Liquid Waste Separation Facility (632).

Before Practice Situation

Operator presently has a confined animal feeding operation without a waste management system adequate to handle the waste stream leaving the animal production
facilities. Manure and other agricultural waste by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating
at the source, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwater resources.

After Practice Situation

A waste treatment lagoon constructed from on-site material provides an environmentally safe facility for storing manure and other agricultural waste by-products.
This facility provides the landowner a means of storing and treating waste until it can be utilized in a proper manner in accordance with a nutrient management plan.
Typical design size : Design Volume 464,400 ft3; 100' X 240" (bottom); 3:1 inside and outside side slopes; storage depth = 13'; freeboard (not included in design
volume) Earthwork quantities based on 70% excavated depth and 30% fill depth, or excavated material is balanced with the required compacted fill. This scenario does
not include any additional efforts required for constructing a compacted clay lining in the lagoon. This would be contracted under 521D Pond Sealing or Lining-
Compacted Clay Treatment.

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

464400

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $28.80 $0.00
Equipment/Installation $23,977.00 $0.05
Labor $0.00 $0.00
Mobilization $450.32 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $24,456.12 $0.05

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Structural steel tubing, 2" diameter, 1/8" wall

Materials 1120 Structural steel tubing, 2" diameter|thickness, materials only Foot $3.60 8 $28.80
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 1130 $892.70
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 6290 $23,084.30
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

359 - Waste Treatment Lagoon

Scenario ID

2

Scenario Name

Excavated Lagoon

Scenario Description

A waste treatment lagoon is a component of a waste management system that provides biological treatment of manure and other byproducts of animal agricultural
operations by reducing the pollution potential. Resource concern addressed is water quality by reducing the pollution potential to surface and groundwater by
treating and storing liquid waste. Earthen lagoon liners are addressed with another standard.

Potential Associated Practices: Pond Sealing or Lining, Bentonite Sealant (521C), Pond Sealing or Lining, Compacted Clay Treatment (521D), Pond Sealing or Lining,
Flexible Membrane (521A), Pond Sealing or Lining, Soil Dispersant (521B), Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634),
Heavy Use Area Protection (561), Roofs and Covers (367), and Solid/Liquid Waste Separation Facility (632).

Before Practice Situation

Operator presently has a confined animal feeding operation without a waste management system adequate to handle the waste stream leaving the animal production
facilities. Manure and other agricultural waste by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating
at the source, or are being transported but not properly utilized or disposed of. This situation poses an environmental threat of excessive nutrients, organics, and
pathogens being transported into surface and groundwater resources.

After Practice Situation

A waste treatment lagoon constructed from on-site material provides an environmentally safe facility for storing manure and other agricultural waste by-products.
This facility provides the landowner a means of storing and treating waste until it can be utilized in a proper manner in accordance with a nutrient management plan.
Typical design size : Design Volume 464,400 ft3; 100' X 240' (bottom); 3:1 inside and outside side slopes; storage depth = 13'; freeboard (not included in design
volume) Earthwork quantities based on 85% excavated depth and 15% fill depth. This scenario does not include any additional efforts required for constructing a
compacted clay lining in the lagoon. This would be contracted under 521D Pond Sealing or Lining-Compacted Clay Treatment.

Scenario Feature Measure

Design Storage Volume

Scenario Unit

Cubic Foot

Scenario Typical Size

464400

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $28.80 $0.00

Equipment/Installation $53,113.50 $0.11

Labor $0.00 $0.00

Mobilization $450.32 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $53,592.62 $0.12

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Structural steel tubing, 2" diameter, 1/8" wall

Materials 1120 Structural steel tubing, 2" diameter|thickness, materials only Foot $3.60 8 $28.80
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  [stripping area. Includes equipment and labor. [Cubic Yard [$0.79 1130 $892.70
Bulk excavation of common earth including
sand and gravel with dozer >100 HP with

Excavation, common earth, large |average push distance of 150 feet. Includes

Equipment/Installation 1223 equipment, 150 ft equipment and labor. Cubic Yard [$3.34 14620 $48,830.80
Earthfill, dumped and spread without
compaction effort, includes equipment and

Equipment/Installation 51 Earthfill, Dumped and Spread labor Cubicyard [$3.00 1130 $3,390.00
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

360 - Waste Facility Closure

Scenario ID

1

Scenario Name

Decommissioning of Concrete Waste Storage Structure

Scenario Description

This practice scenario includes the decomissioning of a concrete storage and/or treatment structure or impoundment. The purpose of the practice is to address
resource concerns related to water quality degradation due to excess nutrient and pathogens in ground and/or surface waters and air quality impacts from
greenhouse gases, particulate matter and associated precursors, and objectionable odors. This practice scenario does not include payment for the removal and land
application of the manure, wastewater, slurry and/or sludge; however, all manure wastes shall be removed and properly land applied in accordance with Nutrient
Management (590) prior to decomissioning of the structure. Associated practices: Nutrient Management (590), Critical Area Planting (342)

Before Practice Situation

An existing concrete waste storage structure is no longer functioning correctly or is not being used for its intended purpose. The structure may or may not contain
manure, wastewater, slurry and/or sludge. It poses a safety hazard for humans and livestock and is a threat to environmentally sustainability by the potential for
impacts to water and air quality.

After Practice Situation

This scenario assumes a concrete waste storage structure with a volume of 48000 cubic feet with footprint of 6000 square feet and 8 ft vertical walls 8" thick. The
volume of earthwork (earthfill and/or excavation, final grading) required is approximately 75% of the storage volume. Decomissioning of a concrete waste storage
structure will consist of collapsing the concrete sidewalls to 80% of their original height and filling the storage structure with earthfill. The concrete may be disposed
off site if necessary. All manure and wastewater nutrient material shall be removed and land applied in accordance with Nutrient Management (590) prior to fill.
After collapsing the side walls the remaining void will be filled with earthen material from a borrow source. The disturbed areas shall be vegetated in accordance with
Critical Area Planting (342) or planted to crops in accordance with Nutrient Management (590). Removing and properly utilizing the manure and waste water from the
impoundment, demolition of any above grade concrete and the fill in of the concrete waste structure will address water quality degradation, air quality impacts and
safety hazards The site may also become available for another use.

Scenario Feature Measure

Cubic Feet of storage to be decomissioned

Scenario Unit Cubic Foot

Scenario Typical Size 48000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $0.00 $0.00

Equipment/Installation $7,017.92 $0.15

Labor $332.08 $0.01

Mobilization $570.70 $0.01

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $7,920.70 $0.17

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Demolition and disposal of reinforced
concrete structures including slabs and walls.

Equipment/Installation 1498 Demolition, concrete Includes labor and equipment. Cubic Yard [$15.60 73 $1,138.80
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 1400 $5,138.00
Track mounted hydraulic excavator with
bucket capacity range of 0.8 to 1.5 CY.
Equipment and power unit costs. Labor not

Equipment/Installation 931 Hydraulic Excavator, 1 CY included. Hour $92.64 8 $741.12
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 8 $133.76
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment

Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 8 $198.32




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

360 - Waste Facility Closure

Scenario ID

2

Scenario Name

Earthen Waste Impoundment Closure

Scenario Description

This practice scenario includes the decommissioning of an earthen storage and/or treatment structure or impoundment (embankment or excavated type) include any
basins intended for sediment removal. The purpose of the practice is to address resource concerns related to water quality degradation due to excess nutrient and
pathogens in ground and/or surface waters and air quality impacts from greenhouse gases, particulate matter and associated precursors, and objectionable odors.
This practice scenario does not include payment for the removal and land application of the manure, wastewater, slurry and/or sludge; however, all manure wastes
shall be removed and properly land applied in accordance with Nutrient Management (590) pior to decomissioning of the structure. Associated practices: Nutrient
Management (590), Critical Area Planting (342)

Before Practice Situation

The existing manure, runoff and/or wastewaste water lagoon, storage pond or pit is no longer functioning correctly or is not being used for its intended purpose. The
structure may or may not contain manure, wastewater, slurry and/or sludge. It poses a safety hazard for humans and livestock and is a threat to environmentally
sustainability by the potential for impacts to water and air quality.

After Practice Situation

This scenario assumes a waste storage pond with total storage volume of 100,000 cubic feet over a footprint of 12150 square feet. The volume of earthwork
(earthfill and excavation) required to breach the embankment and/or fill in the impoundment and perform final grading of the site is approximately 75% of the storage
volume. The volume of earthwork will include 60% as excavation and 40% as compacted earthfill. An additional excavation of 450 cubic yards is assumed to remove
contaminated soil below original design over the entire footprint of pond. Structural removal, as necessary, may include the removal and disposal of the synthetic
liner, sealing or removal and disposal of waste transfer components and other appurtenances associated with closure of the facility. All waste material shall be
removed and land applied in accordance with Nutrient Management (590) prior to decommissioning. This includes agitating, removing, and spreading liquid/slurry
waste material; and removing solid/sludge waste remaining in the bottom. If present, the synthetic liner will be removed and properly disposed of. All inflow devices
and associated appurtenances will be removed and properly disposed of. The embankment will be breached and the excavation filled in with the embankment
material or hauled in earthfill. The disturbed areas shall be vegetated in accordance with Critical Area Planting (342) or planted to crops in accordance to Nutrient
Management (590). Closure of the waste impoundment will address water quality degradation, air quality impacts and safety hazards by removing and properly
utilizing the waste from the impoundment and earthfill of the structure. The site will also become available for another use.

Scenario Feature Measure

Cubic feet of structural storage

Scenario Unit Cubic Foot

Scenario Typical Size 100000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $47.65 $0.00

Equipment/Installation $8,202.00 $0.08

Labor $133.76 $0.00

Mobilization $450.32 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $8,833.73 $0.09

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Includes materials, labor, and equipment

Materials 299 Test, Soil Test, Standard costs. Each $9.53 5 $47.65
Earthfill, dumped and spread without
compaction effort, includes equipment and

Equipment/Installation 51 Earthfill, Dumped and Spread labor Cubicyard [$3.00 1600 $4,800.00
Loading, hauling and spreading manure
solids/sludge by ground equipment on nearby
fields. Includes equipment, power unit and

Equipment/Installation 1633 Spreading, manure sludge labor costs. Cubic Foot [$0.28 12150 $3,402.00
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 8 $133.76




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

362 - Diversion

Scenario ID

1

Scenario Name

Diversion

Scenario Description

An earthen channel constructed across long slopes with supporting ridge on lower side, to divert runoff away from farmsteads, gullies, critical erosion areas,
construction areas or other sensitive areas. Outlet may be waterway, underground outlet. or other suitable outlet. Typical diversion is, 2300 feet long and requires 1
CY excavation per LF. Channel my be level or gradient and ridge may be vegetated or farmed. The quantity of excavation and fill is balanced.

Before Practice Situation

Excessive sedimentation and soil erosion as a result of gully, rill or sheet erosion which exceeds "T" from farm fields and other locations. Also, roof runoff or surface

runoff that becomes contaminated with agricultral wastes that significantly contributes to the amount of runoff that has to be stored or treated.

After Practice Situation

Diversion is 2300 feet long installed using a dozer and/or scraper. Storm water runoff is diverted away from the area to be protected. Associated practices are Critical
Area Planting (342), Grassed Waterway (412), Underground Outlet (620), Mulching (484), and Subsurface Drainage (606).

Scenario Feature Measure

Diversion Excavated Volume

Scenario Unit

Cubic Yard

Scenario Typical Size

2300

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $6,011.90 $2.61
Labor $133.10 $0.06
Mobilization $450.32 $0.20
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,595.32 $2.87

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Equipment/Installation

1218

Excavation, clay, large equipment,
50 ft

Bulk excavation of clay with dozer >100 HP
with average push distance of 50 feet.
Includes equipment and labor.

Cubic Yard

$2.37

2300

$5,451.00

Equipment/Installation

1199

Stripping and stockpiling, topsoil

Stripping and stockpiling of topsoil adjacent to|
stripping area. Includes equipment and labor.

Cubic Yard

$0.79

710

$560.90

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

$66.88

Labor

234

Supervisor or Manager

Labor involving supervision or management
activities. Includes crew supervisors, foremen
and farm/ranch managers time required for
adopting new technology, etc.

Hour

$33.11

$66.22

Mobilization

1140

Mobilization, large equipment

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

width or over length permits.

Each

$225.16

$450.32




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

362 - Diversion

Scenario ID

2

Scenario Name

Diversion - Clean Water Diversion for Feedlot

Scenario Description

An earthen channel constructed across long slopes with supporting ridge on lower side, to divert runoff away from agricultural waste systems. Outlet may be
waterway, underground outlet. or other suitable outlet. Typical diversion is, 2000 feet long and requires 2 CY excavation per LF. Channel dimensions are typically
larger to accomodate the containment and control of runoff from the 25 yr. storm event due to the association with the waste storage facility. Channel my be level or
gradient and ridge may be vegetated or farmed. The quantity of excavation and fill is balanced.

Before Practice Situation

Excessive sedimentation and soil erosion as a result of gully, rill or sheet erosion which exceeds "T" from farm fields and other locations. Also, roof runoff or surface
runoff that becomes contaminated with agricultral wastes that significantly contributes to the amount of runoff that has to be stored or treated.

After Practice Situation

Diversion is installed using a dozer and/or scraper. Storm water runoff is diverted away from an agricultural waste management system to minimize the volume of
runoff that is contaminated by agricultural waste. Associated practices are Critical Area Planting (342), Grassed Waterway (412), Underground Outlet (620), Mulching
(484), and Subsurface Drainage (606).

Scenario Feature Measure

Diversion Fill Volume

Scenario Unit Cubic Yard

Scenario Typical Size 4000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $0.00 $0.00

Equipment/Installation $13,849.80 $3.46

Labor $133.10 $0.03

Mobilization $450.32 $0.11

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $14,433.22 $3.61

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Bulk excavation of common earth including

Excavation, common earth, large |sand and gravel with dozer >100 HP with

Equipment/Installation 1223 equipment, 150 ft average push distance of 150 feet. Includes |Cubic Yard [$3.34 4000 $13,360.00
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 620 $489.80
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 4 $66.88
Labor involving supervision or management
activities. Includes crew supervisors, foremen
and farm/ranch managers time required for

Labor 234 Supervisor or Manager adopting new technology, etc. Hour $33.11 2 $66.22
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

1

Scenario Name

Small Plug Flow <1000 AU

Scenario Description

A plug flow anaerobic digester can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process for
manure and other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens. This
scenario is for a plug flow digester with less than 1,000 animal units. Selection of digester type will be based on effluent consistency. Energy generation is not included
with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other
agricultural by-products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan.

A plug flow digester is typically constructed of concrete with vertical side walls and solid or flexible top. The typical scenario also includes items necessary to maintain
mesophylic or thermophylic temperatures for bacterial activity (i.e. piping and boiler or other heat source).

Typical Design Scenario: 910 animal units (650 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

910

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $280,187.00 $307.90

Equipment/Installation $316,874.00 $348.21

Labor $0.00 $0.00

Mobilization $757.74 $0.83

Acquisition of Technical Knowledge $233.34 $0.26

Foregone Income $0.00 $0.00

Total $598,052.08 $657.20

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Piping installed in and/or around the digester

Plug Flow Heat Piping System, for circulating heated liquid to maintain the

Materials 1635 small necessary temperatures for efficient digester |Each $138,494.00 1 $138,494.00
Flare excess gas to convert from methane to
carbon dioxide (<1000 AU). Includes labor

Materials 1638 Plug Flow Flare, small and equipment. Each $12,313.00 1 $12,313.00
Controls for operating digester and boiler

Materials 1637 Plug Flow Control Building, small  [system (<1000 AU). Includes labor and Each $69,259.00 1 $69,259.00

Plug Flow Gas Collection System, |Piping and collection system for biogas (<1000|

Materials 1636 small AU). Includes labor and equipment. Each $38,221.00 1 $38,221.00
Typical boiler needed to maintain digester

Materials 2019 Boiler temperature. Each $21,900.00 1 $21,900.00
Concrete plug flow anaerobic digester which
includes poured walls, floor and top. Sized for
smaller livestock operations (<1000 AU). Also
included are any necessary reception and

Equipment/Installation 1634 Small Plug Flow Digester mixing tanks. Includes labor and equipment. |Each $316,874.00 1 $316,874.00
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled

Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of

Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 2 $233.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

2

Scenario Name

Medium Plug Flow 1000-2000 AU

Scenario Description

A plug flow anaerobic digester can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process for
manure and other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens. This
scenario is for plug flow digesters with livestock operations between 1,000 and 2,000 animal units. Selection of digester type will be based on effluent consistency.
Energy generation is not included with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other
agricultural by-products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan.

A plug flow digester is typically constructed of concrete with vertical side walls and solid or flexible top. The typical scenario also includes items necessary to maintain
mesophylic or thermophylic temperatures for bacterial activity (i.e. piping and boiler or other heat source).

Typical design scenario: 1,750 animal units (1,250 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

1750

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $825,474.00 $471.70

Equipment/Installation $0.00 $0.00

Labor $0.00 $0.00

Mobilization $998.50 $0.57

Acquisition of Technical Knowledge $233.34 $0.13

Foregone Income $0.00 $0.00

Total $826,705.84 $472.40

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Flare excess gas to convert from methane to
carbon dioxide (1000-2000 AU). Includes

Materials 1643 Plug Flow Flare, medium labor and equipment. Each $12,313.00 1 $12,313.00
Controls for operating digester and boiler
system (1000-2000 AU). Includes labor and

Materials 1642 Plug Flow Control Building, medium|equipment. Each $69,259.00 1 $69,259.00

Plug Flow Gas Collection System, |Piping and collection system for biogas (1000-

Materials 1641 medium 2000 AU). Includes labor and equipment. Each $40,273.00 1 $40,273.00

Piping installed in and/or around the digester
Plug Flow Heat Piping System, for circulating heated liquid to maintain the

Materials 1640 medium necessary temperatures for efficient digester |Each $191,680.00 1 $191,680.00
Concrete plug flow anaerobic digester which
includes poured walls, floor and top. Sized for
medium sized livestock operations (1000-
2000 AU). Also included are any necessary

Materials 1639 Plug Flow Digester, medium reception and mixing tanks. Includes labor  |Each $490,049.00 1 $490,049.00
Typical boiler needed to maintain digester

Materials 2019 Boiler temperature. Each $21,900.00 1 $21,900.00
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 4 $481.52
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled

Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of

Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 2 $233.34




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

B8

Scenario Name

Large Plug Flow >2000 AU

Scenario Description

A plug flow anaerobic digester can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process for
manure and other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens. This
scenario is for plug flow digesters with more than 2,000 animal units. Selection of digester type will be based on effluent consistency. Energy generation is not included
with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source, or
other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other agricultural by-
products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan.
A plug flow digester is typically constructed of concrete with vertical side walls and solid or flexible top. The typical scenario also includes items necessary to maintain

mesophylic or thermophylic temperatures for bacterial activity (i.e. piping and boiler or other heat source).
Typical Design Scenario: 3,920 animal units (2,800 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

3920

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $1,063,865.00 $271.39

Equipment/Installation $0.00 $0.00

Labor $0.00 $0.00

Mobilization $1,239.26 $0.32

Acquisition of Technical Knowledge $233.34 $0.06

Foregone Income $0.00 $0.00

Total $1,065,337.60 $271.77

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit)
Flare excess gas to convert from methane to
carbon dioxide (>2000 AU). Includes labor and

Materials 1648 Plug Flow Flare, large equipment. Each $22,943.00
Controls for operating digester and boiler
system (>2000 AU). Includes labor and

Materials 1647 Plug Flow Control Building, large equipment. Each $170,946.00

Plug Flow Gas Collection System, Piping and collection system for biogas (>2000

Materials 1646 large AU). Includes labor and equipment. Each $88,450.00
Piping installed in and/or around the digester
for circulating heated liquid to maintain the
necessary temperatures for efficient digester
operation (>2000 AU). Includes labor and

Materials 1645 Plug Flow Heat Piping System, large |equipment. Each $269,577.00
Concrete plug flow anaerobic digester which
includes poured walls, floor and top. Sized for
large livestock operations (>2000 AU). Also
included are any necessary reception and

Materials 1644 Plug Flow Digester, large mixing tanks. Includes labor and equipment. Each $490,049.00
Typical boiler needed to maintain digester

Materials 2019 Boiler temperature. Each $21,900.00
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment between 14,000 and 30,000 pounds. Each $120.38
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled

Mobilization 1137 Mobilization, very small equipment |simultaneously. Each $33.33
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of

Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

4

Scenario Name

Small Complete Mix <1000 AU

Scenario Description

A complete mix anaerobic digester can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process
for manure and other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens.
This scenario is for complete mix systems with less than 1,000 animal units. Selection of digester type will be based on effluent consistency. Energy generation is not
included with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other
agricultural by-products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan.

A complete mix digester is typically a round above ground structure constructed of concrete or steel. The typical scenario also includes items necessary to maintain
mesophylic or thermophylic temperatures for bacterial activity (i.e. piping and boiler or other heat source).

Typical Design Scenario: 1,039 animal units (742 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

1039

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $674,090.00 $648.79
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $757.74 $0.73
Acquisition of Technical Knowledge $233.34 $0.22
Foregone Income $0.00 $0.00
Total $675,081.08 $649.74
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
A complete mix flow anaerobic digester
includes the containment facility, agitation or
Materials 1649 Complete Mix Digester, small stirring equipment, and any necessary Each $393,903.00 1 $393,903.00
Piping installed in and/or around the digester
Complete Mix Heat Piping System, |for circulating heated liquid to maintain the
Materials 1650 small necessary temperatures for efficient digester |Each $138,494.00 1 $138,494.00
Complete Mix Gas Collection Piping and collection system for biogas (<1000
Materials 1651 System, small AU). Includes labor and equipment. Each $38,221.00 1 $38,221.00
Typical boiler needed to maintain digester
Materials 2019 Boiler temperature. Each $21,900.00 1 $21,900.00
Flare excess gas to convert from methane to
carbon dioxide (<1000 AU). Includes labor
Materials 1653 Complete Mix Flare, small and equipment. Each $12,313.00 1 $12,313.00
Controls for operating digester and boiler
Complete Mix Control Building, system (<1000 AU). Includes labor and
Materials 1652 small equipment. Each $69,259.00 1 $69,259.00
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of
Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 2 $233.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

5

Scenario Name

Medium Complete Mix 1000-2500 AU

Scenario Description

A complete mix anaerobic digester can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process
for manure and other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens.
This scenario is for complete mix systems between 1,000 and 2,500 animal units. Selection of digester type will be based on effluent consistency. Energy generation is
not included with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other
agricultural by-products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan.

A complete mix digester is typically a round above ground structure constructed of concrete or steel. The typical scenario also includes items necessary to maintain
mesophylic or thermophylic temperatures for bacterial activity (i.e. piping and boiler or other heat source).

Typical Design Scenario: 1,890 animal units (1,350 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

1890

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $779,489.00 $412.43
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $998.50 $0.53
Acquisition of Technical Knowledge $233.34 $0.12
Foregone Income $0.00 $0.00
Total $780,720.84 $413.08
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Flare excess gas to convert from methane to
carbon dioxide (1000-2000 AU). Includes
Materials 1658 Complete Mix Flare, medium labor and equipment. Each $12,313.00 1 $12,313.00
Controls for operating digester and boiler
Complete Mix Control Building, system (1000-2000 AU). Includes labor and
Materials 1657 medium equipment. Each $69,259.00 1 $69,259.00
Typical boiler needed to maintain digester
Materials 2019 Boiler temperature. Each $21,900.00 1 $21,900.00
Piping and collection system for biogas.
Complete Mix Gas Collection Includes labor and equipment (1000-2000
Materials 1656 System, medium AU). Each $40,273.00 1 $40,273.00
Piping installed in and/or around the digester
for circulating heated liquid to maintain the
necessary temperatures for efficient digester
Complete Mix Heat Piping System, |operation (1000-2000 AU). Includes labor and
Materials 1655 medium equipment. Each $191,680.00 1 $191,680.00
A complete mix flow anaerobic digester
includes the containment facility, agitation or
stirring equipment, and any necessary
reception and mixing tanks (1000-2000 AU).
Sized for medium sized livestock operations
(1000-2500 AU). Includes labor and
Materials 1654 Complete Mix Digester, medium  |equipment. Each $444,064.00 1 $444,064.00
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 4 $481.52
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of
Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 2 $233.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

6

Scenario Name

Large Complete Mix >2,500 AU

Scenario Description

A complete mix anaerobic digester can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process
for manure and other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens.
This scenario is for complete mix systems with more than 2,500 animal units. Selection of digester type will be based on effluent consistency. Energy generation is not
included with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other
agricultural by-products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan. A complete mix digester is typically a round above ground structure constructed of
concrete or steel. The typical scenario also includes items necessary to maintain mesophylic or thermophylic temperatures for bacterial activity (i.e. piping and boiler
or other heat source).

Typical Design Scenario: 3,220 animal units (2,300 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

3220

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,047,190.00 $325.21
Equipment/Installation $0.00 $0.00

Labor $0.00 $0.00

Mobilization $1,239.26 $0.38

Acquisition of Technical Knowledge $233.34 $0.07

Foregone Income $0.00 $0.00

Total $1,048,662.60 $325.67

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Flare excess gas to convert from methane to
carbon dioxide (>2000 AU). Includes labor
Materials 1663 Complete Mix Flare, large and equipment. Each $19,495.00 1 $19,495.00
A complete mix flow anaerobic digester
includes the containment facility, agitation or
Materials 1659 Complete Mix Digester, large stirring equipment, and any necessary Each $536,018.00 1 $536,018.00
Complete Mix Control Building, Controls for operating digester and boiler
Materials 1662 large system (>2000 AU). Includes labor and Each $157,853.00 1 $157,853.00
Piping installed in and/or around the digester
Complete Mix Heat Piping System, |for circulating heated liquid to maintain the
Materials 1660 large necessary temperatures for efficient digester |Each $236,764.00 1 $236,764.00
Typical boiler needed to maintain digester
Materials 2019 Boiler temperature. Each $21,900.00 1 $21,900.00
Complete Mix Gas Collection Piping and collection system for biogas (>2000)]
Materials 1661 System, large AU). Includes labor and equipment. Each $75,160.00 1 $75,160.00
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 6 $722.28
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 2 $450.32
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of
Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 2 $233.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

366 - Anaerobic Digester

Scenario ID

7

Scenario Name

Covered Lagoon/Holding Pond

Scenario Description

A covered lagoon can be part of a waste management system. It provides biological treatment of the waste in the absence of oxygen. This process for manure and
other byproducts of animal agricultural operations will manage odors, reduce the net effect of greenhouse gas emissions, and/or reduce pathogens. This scenario is
for all livestock operation sizes. The waste holding/treatment area is covered by waste treatment lagoon (359) or waste storage facility (313) and the cover is
addressed under roofs and covers (367). Selection of digester type will be based on effluent consistency. Costs for this scenario are only for system controls, gas
collection, and flaring system. Energy generation is not included with this scenario.

Potential Associated Practices: Fence (382), Critical Area Planting (342), Nutrient Management (590), Waste Transfer (634), Heavy Use Area Protection (561), Roof and
Covers (367), Solid/Liquid Waste Separation Facility (632), Waste Treatment Lagoon (359), and Waste Storage Facility (313).

Before Practice Situation

Manure and other agricultural by-products are not being utilized or controlled in an environmentally safe manner. The wastes are either accumulating at the source,
or other location, or are being transported but not properly utilized or disposed of. This situation poses an environmentally threat of excessive nutrients, organics, and
pathogens being transported into surface and ground waters, in addition to the use of excessive amounts of fertilizers. The treatment of manure and other
agricultural by-products is desired in order to manage odors, and/or reduce pathogens.

After Practice Situation

Manure and other agricultural by-products are being treated such that odors are managed and/or pathogens are reduced. Effluent from the digester is disposed of or
utilized in a proper manner in accordance with a nutrient management plan.

A covered lagoon/holding pond typically has a fexible top installed over an earthen storage/treatment facility for the purpose of capturing the biogas.

Typical Design Scenario: 1,000 animal units (715 - 1,400 Ibs dairy cows).

Scenario Feature Measure

Animals Units Contributing to Digester

Scenario Unit

Animal Unit

Scenario Typical Size

1000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $119,793.00 $119.79

Equipment/Installation $0.00 $0.00

Labor $0.00 $0.00

Mobilization $307.42 $0.31

Acquisition of Technical Knowledge $116.67 $0.12

Foregone Income $0.00 $0.00

Total $120,217.09 $120.22

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Controls for operating the digester system.

Materials 1665 Covered Lagoon Control Building |Includes labor and equipment. Each $69,259.00 1 $69,259.00
Flare excess gas to convert from methane to
carbon dioxide. Includes labor and

Materials 1666 Covered Lagoon Flare equipment. Each $12,313.00 1 $12,313.00

Covered Lagoon Gas Collection Piping and collection system for biogas.

Materials 1664 System Includes labor and equipment. Each $38,221.00 1 $38,221.00
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled

Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Educational seminar or series of meetings
emphasizing interaction and exchange of
information among a usually small number of

Acquisition of Technical Knowledge 294 Training, Workshops participants. Each $116.67 1 $116.67




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

367 - Roofs and Covers

Scenario ID

1

Scenario Name

Hoop Structure Roof

Scenario Description

A flexible membrane or fabric-like roof placed on a steel truss hoop-like supports and supporting foundation. Manure is stored as a liquid in basins, tanks, and as a
solid on concrete and earthen surfaces. Excess precipitation can cause premature filling of storages or cause nutrients to leach from solid manure piles leading to
uncontrolled runoff as well as odor issues.

Associated practices include Waste Storage Facility (313), Animal Mortality Facility (316), Composting Facility (317), Roof Runoff Structure (558), and Waste Treatment
(629).

Before Practice Situation

Applicable where the exclusion of precipitation from an animal waste storage and/or treatment facility will improve of an existing or planned system. Manure is stored
as a liquid in basins, tanks, and as a solid on concrete and earthen surfaces. Excess precipitation can cause premature filling of storages or cause nutrients to leach
from solid manure piles leading to uncontrolled runoff as well as odor issues.

After Practice Situation

A flexible membrane or fabric-like roof placed on a steel truss hoop-like supports and supporting foundation. Roof or cover will be engineered and installed in
accordance with appropriate building codes and permits. Typical size is 9,000 square feet (36'X 250') and is over an approved animal waste management facility as a
component of a CNMP. It is designed to prevent precipitation to allow proper management of animal waste streams (manure or compost streams), thus mitigating the
negative factors from the "before practice implementation".

Scenario Feature Measure

Footprint of the building

Scenario Unit

Square Foot

Scenario Typical Size

9000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $62,640.00 $6.96
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $307.42 $0.03
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $62,947.42 $6.99

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Hoop Truss Arch Structure with fabric cover -
30' to 60" width, includes materials,
Roof, Hoop Truss Arch Structure, |equipment, and installation. Does not include
Materials 1668 30-60' wide foundation preparation. Square Foot [$6.96 9000 $62,640.00
Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled
Mobilization 1137 Mobilization, very small equipment|simultaneously. Each $33.33 2 $66.66
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

367 - Roofs and Covers

Scenario ID

2

Scenario Name

Timber or Steel Sheet Roof

Scenario Description

A timber framed structure without enclosing sidewalls with a timber or steel "sheet" roof and supporting foundation. Manure is stored as a liquid in basins, tanks, and
as a solid on concrete and earthen surfaces. Excess precipitation can cause premature filling of storages or cause nutrients to leach from solid manure piles leading to
uncontrolled runoff as well as odor issues.

Associated practices include Waste Storage Facility (313), Animal Mortality Facility (316), Composting Facility (317), Agrichemical Handling Facility (309), Roof Runoff
Structure (558), and Waste Treatment (629).

Before Practice Situation

Applicable where the exclusion of precipitation from an animal waste storage and/or treatment facility will improve of an existing or planned system. Manure is stored
as a liquid in basins, tanks, and as a solid on concrete and earthen surfaces. Excess precipitation can cause premature filling of storages or cause nutrients to leach
from solid manure piles leading to uncontrolled runoff as well as odor issues.

After Practice Situation

A timber framed building with a timber or steel "sheet" roof and supporting foundation. Engineered and installed in accordance with appropriate building codes and
permits. Typical size is 5,000 square feet and is over an approved animal waste management facility as a component of a CNMP. It is designed to prevent precipitation
to allow proper management of animal waste streams (manure or compost streams), thus mitigating the negative factors from the "before practice implementation".

Scenario Feature Measure

Area under roof

Scenario Unit

Square Foot

Scenario Typical Size

5000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $36,300.00 $7.26
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $187.04 $0.04
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $36,487.04 $7.30

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Post Frame Building, no sides, - 30' to 60
width, includes materials, equipment, and
installation. Does not include foundation
preparation.

Roof, Post Frame Building, 30' to

1676 60" wide Square Foot [$7.26

5000

$36,300.00

Mobilization

Equipment that is small enough to be
transported by a pick-up truck with typical
weights less than 3,500 pounds. Can be
multiple pieces of equipment if all hauled

1137 Mobilization, very small equipment|simultaneously. Each $33.33

$66.66

Mobilization

Equipment with 70-150 HP or typical weights

1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each

$120.38

$120.38




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains

State South Dakota

Discipline Group Environmental Engineering
Practice Code/Name 367 - Roofs and Covers
Scenario ID 3

Scenario Name Flexible Membrane Cover Only

A fabricated rigid, semi-rigid, or flexible membrane over a waste storage or treatment facility. The membrane will cover the entire surface of a waste storage or
treatment facility (e.g. waste treatment lagoon or anaerobic digester). Cover will exclude precipitation and/or capture biogas for controlled release for flaring or
. L anaerobic digestion. This scenario does not include the flare to convert methane to carbon dioxide.

Scenario Description
Associated practices include Waste Storage Facility (313), Waste Treatment Lagoon (359), Anaerobic Digester (366), Animal Mortality Facility (316), Composting Facility
(317), Roof Runoff Structure (558), Pumping Plant (533), and Waste Treatment (629).

Applicable where the exclusion of precipitation from an animal waste storage or treatment lagoon will improve the management of an existing or planned system,
Before Practice Situation capture and controlled release or flaring of emissions from an existing or planned agricultural waste storage to improve air quality, and/or biogas production and
capture for energy use are part of the existing or planned animal waste management system.

A fabricated rigid, semi-rigid, or flexible membrane over a waste storage or treatment facility. The membrane will cover the entire surface of a waste storage or

AfterRracticelitlation treatment facility (e.g. waste treatment lagoon or anaerobic digester).

Scenario Feature Measure Surface of Membrane
Scenario Unit Square Foot
Scenario Typical Size 50000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $4,000.32 $0.08
Equipment/Installation $6,509.40 $0.13
Labor $7,699.60 $0.15
Mobilization $240.76 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $18,450.08 $0.37

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Synthetic 40 mil HDPE, LLDPE, EPDM, etc

Materials 1387 Synthetic Liner, 40 mil membrane liner material. Materials only. Square Foot [$0.72 5556 $4,000.32
Equipment and power unit costs. Labor not
Equipment/Installation 936 Trencher, 8" included. Hour $73.69 60 $4,421.40

Skidsteer loader with horsepower range of 60
to 90. Equipment and power unit costs. Labor
Equipment/Installation 933 Skidsteer, 80 HP not included. Hour $34.80 60 $2,088.00

Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 120 $2,473.20

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 200 $3,344.00

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
Labor 230 Skilled Labor etc. Hour $23.53 80 $1,882.40

Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 2 $240.76




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Environmental Engineering

Practice Code/Name

367 - Roofs and Covers

Scenario ID

4

Scenario Name

Flex Membrane w/Flare

Scenario Description

A fabricated rigid, semi-rigid, or flexible membrane over a waste storage or treatment facility. The membrane will cover the entire surface of a waste storage or
treatment facility (e.g. waste treatment lagoon or anaerobic digester). Cover will exclude precipitation and/or capture biogas for controlled release for flaring or
anaerobic digestion. This scenario includes the flare to convert methane to carbon dioxide.

Associated practices include Waste Storage Facility (313), Waste Treatment Lagoon (359), Anaerobic Digester (366), Animal Mortality Facility (316), Composting Facility

(317), Roof Runoff Structure (558), Pumping Plant (533), and Waste Treatment (629).

Before Practice Situation

Applicable where the exclusion of precipitation from an animal waste storage or treatment lagoon will improve the management of an existing or planned system,

capture and controlled release or flaring of emissions from an existing or planned agricultural waste storage to improve air quality, and/or biogas production and
capture for energy use are part of the existing or planned animal waste management system.

After Practice Situation

A fabricated rigid, semi-rigid, or flexible membrane over a waste storage or treatment facility. The membrane will cover the entire surface of a waste storage or
treatment facility (e.g. waste treatment lagoon or anaerobic digester). This scenario includes the flare to convert methane to carbon dioxide.

Scenario Feature Measure

Surface of Membrane

Scenario Unit

Square Foot

Scenario Typical Size

50000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $16,313.32 $0.33
Equipment/Installation $6,509.40 $0.13
Labor $6,875.20 $0.14
Mobilization $240.76 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $29,938.68 $0.60

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1387

Synthetic Liner, 40 mil

Synthetic 40 mil HDPE, LLDPE, EPDM, etc
membrane liner material. Materials only.

Square Foot

$0.72

5556

$4,000.32

Materials

1666

Covered Lagoon Flare

Flare excess gas to convert from methane to
carbon dioxide. Includes labor and

Each

$12,313.00

$12,313.00

Equipment/Installation

936

Trencher, 8"

Equipment and power unit costs. Labor not
included.

Hour

$73.69

60

$4,421.40

Equipment/Installation

933

Skidsteer, 80 HP

Skidsteer loader with horsepower range of 60
to 90. Equipment and power unit costs. Labor
not included.

Hour

$34.80

60

$2,088.00

Labor

232

Equipment Operators, Light

Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Mulchers

Hour

$20.61

80

$1,648.80

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

200

$3,344.00

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data

Hour

$23.53

80

$1,882.40

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$240.76




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

0

Practice Code/Name

371 - Air Filtration and Scrubbing

Scenario ID

1

Scenario Name

Biofilter

Scenario Description

Porous filter media is utilized to filter the exhaust from animal confinement facilities to allow microbial activity to reduce objectionable odors. The typical installation is
a horizontal media bed supported by a treated lumber substructure to allow airflow to be directed beneath and then up through the media. Vertical biofilters may
also be utilized. The filter media is a combination of wood chips to maintain porosity and compost to provide the microorganisms for the air filtering activity. A typical
mix ratio would be 80% wood chips and 20% compost. Ventilation system component alterations that may be required to facilitate the biofilter application are not
included in the cost computation. Resource concern: Air — Objectionable Odors

Before Practice Situation

The animal confinement facility has an uncontrolled airflow that is causing objectionable odors.

After Practice Situation

A 32'X 200" horizontal media bed, 20" thick is supported by a treated lumber substructure to allow airflow to be directed beneath and then up through the media is
installed adjacent to a swine production facility. Exhaust from the facility is directed to flow through the biofilter media to reduce objectionable odors. Maintainace of
the media bed will be required on a 3-5 year cycle to maintain effectiveness.

Scenario Feature Measure

Biofilter Media Volume

Scenario Unit

Cubic Yard

Scenario Typical Size

395

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $11,136.30 $28.19
Equipment/Installation $5,978.80 $15.14

Labor $450.86 $1.14

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $17,565.96 $44.47

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Equipment/Installation

1098 Aggregate, Wood Chips Includes materials, equipment and labor Cubicyard [$18.28

316

$5,776.48

Materials

A mixture of decaying organic matter, as from
leaves and manure, used to improve soil
structure and provide nutrients. Ton

265 Compost $47.44

20

$948.80

Materials

Treated dimension lumber with nominal
thickness equal or less than 2". Includes

1044 Dimension Lumber, Treated lumber and fasteners Board Foot |$0.74

9550

$7,067.00

Materials

Preditor control ground cover, medium
weight high density polyethylene, 3/8" mesh,
Shellfish Predation Screen, seed in- |typical width is 6', lenths from 50'-165'. Can
1891 |ground culture be reused after fouling dries. Materials only. |Square Foot [$0.32

6400

$2,048.00

Materials

1078 Post, Wood, Untreated, 8-9" X8' |Wood Post, End 8-9" X 8', Untreated Each $35.75

30

$1,072.50

Equipment/Installation

Track mounted Dozer with horsepower range
of 125 to 160. Equipment and power unit
costs. Labor not included. Hour

927 Dozer, 140 HP $101.16

$202.32

Labor

Includes: Cranes, Hydraulic Excavators >=50

HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment
>=150 HP, Scrapers, Water Wagons. Hour

233 Equipment Operators, Heavy $24.79

$49.58

Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour

231 General Labor $16.72

24

$401.28




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

1

Scenario Name

Lighting, CFL |

Scenario Description

To install dimmable CFLs to replace incandescent lamps on a one-for-one basis. Light fixtures do not have to be replaced. A typical poultry house has 48 fixtures. CFL
requirements: minimum 8 Watt, 4100 Kelvin, dimmable, grow-out bulb; industrial grade; suitably protected from dirt accumulation. In high humidity environments or
areas subject to wash down, gasketted or weatherproof housings are required to prevent corrosion and premature failure.

Before Practice Situation

An inefficient lighting system such as one using incandescent lamps has been identified by an on-farm energy audit.

After Practice Situation

More efficient lighting is provided by Compact Fluorescent Lamps (CFLs) in order to reduce energy use as evidenced by the energy audit. Associated practices/activities:
122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which
increases dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy
audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Each lamp replaced

Scenario Unit Each
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $15.31 $15.31
Equipment/Installation $0.00 $0.00
Labor $2.79 $2.79
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $18.10 $18.10
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
8 watt compact fluorescent lamp (CFL),
typically 4100 Kelvin, dimmable, grow-out
bulb, industrial grade, suitably protected from
Materials 1166 Lighting, bulb, CFL, 8 watt dirt accumulation. Materials only. Each $15.31 1 $15.31
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 0.167 $2.79




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

2

Scenario Name

Lighting, LED

Scenario Description

To install dimmable LEDs to replace incandescent lamps on a one-for-one basis. Light fixtures do not have to be replaced. A typical poultry house has 48 fixtures. LED
requirements: minimum 6 Watt, 3700 Kelvin, dimmable, grow-out bulb; industrial grade; suitably protected from dirt accumulation. In high humidity environments or

areas subject to wash down, gasketted or weatherproof housings are required to prevent corrosion and premature failure.

Before Practice Situation

An inefficient lighting system such as one using incandescent lamps has been identified by an on-farm energy audit.

After Practice Situation

More efficient lighting is provided by Light-Emitting Diode (LED) lamps in order to reduce energy use as evidenced by the energy audit.Associated practices/activities:
122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which

increases dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy
audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Each lamp replaced

Scenario Unit

Each

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $31.98 $31.98
Equipment/Installation $0.00 $0.00

Labor $2.79 $2.79

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $34.77 $34.77

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
6 watt light emitting diode (LED), typically
3700 Kelvin, dimmable, grow-out bulb;
industrial grade; suitably protected from dirt
Materials 1167 Lighting, bulb, LED, 6 watt accumulation. Materials only. Each $31.98 1 $31.98
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 0.167 $2.79




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

3

Scenario Name

Lighting, Linear Fluorescent

Scenario Description

The lighting system consists of a four-foot, three-lamp fixture with a single electronic ballast. The high-efficiency lighting system uses high-efficiency T8 fluorescent

lamps. Associated materials for installation of replacement fixtures are included. Appropriate disposal of existing lamps, ballasts and other materials is required.

Before Practice Situation

Inefficient lighting (such as incandescent or T12 fluorescent tubes driven by magnetic ballasts) as evidenced by an on-farm energy audit.

After Practice Situation

High-efficiency lighting system which reduces energy use. The new lighting equipment will provide suitable light levels and reduce overall power requirements (kW)
compared to the existing lighting system as evidenced by the energy audit. Associated practices/activities: may include 122-AgEMP - HQ, and other activities within 374-

Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy

sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Each fixture replaced

Scenario Unit

Each

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $372.35 $372.35
Equipment/Installation $0.00 $0.00

Labor $23.53 $23.53
Mobilization $22.08 $22.08

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $417.96 $417.96

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1168

Lighting, fixture, Fluorescent, 75
watt

75 watt fluorescent lamp fixture with T5 or T8
lamps and ballast. Materials only.

Each

$372.35

$372.35

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

$23.53

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

4

Scenario Name

Ventilation, Exhaust

Scenario Description

Replacement of a conventional exhaust fan with high volume, low speed, efficient exhaust fan. Fans being installed should be models previously tested by BESS Lab or

the Air Movement and Control Association and be in top 20 percentile of fans tested. Practice certification will be through receipts and pictures from the applicant.
Typical scenario includes the replacement of a 48" fan.

Before Practice Situation

Inefficient ventilation in an agricultural building.

After Practice Situation

High-efficiency ventilation system which reduces energy use. The new ventilation equipment will provide suitable air quality and reduce overall power requirements
(kW) compared to the existing ventilation system as evidenced in an energy audit. Associated practices/activities: may include 122-AgEMP - HQ, and other activities
within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable
energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE

S612.
Scenario Feature Measure Each
Scenario Unit Each
Scenario Typical Size 1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,268.57 $1,268.57
Equipment/Installation $0.00 $0.00

Labor $70.59 $70.59
Mobilization $22.08 $22.08

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $1,361.24 $1,361.24

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1187

Fan, exhaust, 48" High Efficiency

48 inch high efficiency exhaust fan, controls,
wiring, and associated appurtenances.
Materials only.

Each

$1,268.57

$1,268.57

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

$70.59

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

5

Scenario Name

Ventilation, HAF |

Scenario Description

A system of fans are installed to create a horizontal air circulation pattern; the new system promotes efficient heat and moisture distribution. In a typical 10,000
square foot greenhouse, 10 HAF fans are needed. Fan performance meets Energy Audit efficiency criteria as tested by AMCA or BESS Labs.

Before Practice Situation

Inefficent air circulation system in a greenhouse.

After Practice Situation

High-efficiency air circulation system which reduces energy use. The new equipment will provide suitable air quality and reduce overall power requirements (kW)
compared to the existing system as evidenced in an energy audit. Associated practices/activities: may include 122-AgEMP - HQ, and other activities within 374-
Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy

sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure Each
Scenario Unit Each
Scenario Typical Size 1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $195.45 $195.45
Equipment/Installation $0.00 $0.00

Labor $47.06 $47.06
Mobilization $22.08 $22.08

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $264.59 $264.59

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1189

Fan, HAF, 1/10 to 1/15 HP

High efficiency Horizontal Air Flow (HAF) fan,
controls, wiring, and associated
appurtenances. Materials only.

Each

$195.45

$195.45

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

$47.06

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

6

Scenario Name

Plate Cooler |

Scenario Description

The installation of all stainless steel dual pass plate cooler, type 316 stainless steel. Practice certification will be through receipts and pictures from the applicant.

Before Practice Situation

Inefficient milk cooling (minimal pre-cooling of milk before entering the bulk tank).

After Practice Situation

High-efficiency milk cooling system which reduces energy use. The new milk cooling equipment will pre-cool the milk and reduce overall power requirements (kW)
compared to the existing milk cooling system (where most of the cooling was accomplished in the bulk tank) as evidenced in an energy audit. Associated
practices/activities: may include 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in
the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are
based on a Type 2 energy audit meeting the requirements of ASABE $612.

Scenario Feature Measure Each
Scenario Unit Each
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $12,158.49 $12,158.49
Equipment/Installation $0.00 $0.00
Labor $188.24 $188.24
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $12,346.73 $12,346.73
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Stainless Steel, dual pass plate cooler with
Plate Cooler, 750 - 999 gal/hr 750 - 999 gallon/hour capacity. Materials
Materials 1178 capacity only. Each $12,158.49 1 $12,158.49
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
Labor 230 Skilled Labor etc. Hour $23.53 8 $188.24




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

7

Scenario Name

Scroll Compressor |

Scenario Description

Install a new scroll compressor, associated controls, wiring, and materials to retrofit an existing refrigeration system. A new condenser is not included in this typical
scenario. Typical scenario includes a new 5 horsepower scroll compressor.

Before Practice Situation

Inefficient reciprocating compressor as a key component of the refrigeration system used to cool milk. The compressor is a critical part of a milk cooling system,
affecting milk quality, system reliability, and system efficiency.

After Practice Situation

A more efficient scroll compressor, which will reduce energy use, is evidenced by the energy audit. A comparably sized scroll compressor provides refrigeration capacity
at a higher efficiency than a reciprocating compressor. Newer scroll compressor systems typically reduce electricity use by 15 to 25 percent compared to reciprocating
compressors. Associated practices/activities: may include 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is
inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy
efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Horse Power

Scenario Unit

Horse Power

Scenario Typical Size 1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $1,750.00 $1,750.00

Equipment/Installation $0.00 $0.00

Labor $94.12 $94.12

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $1,844.12 $1,844.12

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Scroll compressor, 5 Horsepower, controls,

Materials 1183 Scroll Compressor - 5 HP wiring, and appurtenances. Materials only. |Horsepower |$1,750.00 1 $1,750.00
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Labor 230 Skilled Labor etc. Hour $23.53 4 $94.12




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

8

Scenario Name

Variable Speed Drive > 5 HP

Scenario Description

The typical scenario consists of a variable speed drive (VSD) and appurtances, such as hook-ups, control panels, wiring, control blocks, filters, switches, pads, etc.

attached to an electric motor used to drive a ventilation fan, irrigation pumps, vacuum pump, or similar equipment involved with agricultural production. The motor

size, on which the VSD is added, is larger than 5 HP.

Before Practice Situation

The system is inefficient when a motor operates at constant speed to satisfy a load which varies as to flow rate and/or pressure requirements.

After Practice Situation

An on-farm energy audit has determined that energy use can be reduced through use of a VSD to control electric motors. After the VSD is applied, the motor speed can
be adjusted to reduce power requirements and better match varied flow or pressure requirements. Associated practices/activities: may include 122-AgEMP - HQ, and

other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on
non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the

requirements of ASABE 5612.

Scenario Feature Measure HP
Scenario Unit Horse Power
Scenario Typical Size 50

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $6,316.25 $126.33
Equipment/Installation $0.00 $0.00

Labor $376.48 $7.53

Mobilization $22.08 $0.44

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $6,714.81 $134.30

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1287

Variable Speed Drive, 10 HP

Variable speed drive for 10 Horsepower
electric motor. Does not include motor.
Materials only.

Horsepower

$150.00

125

$1,875.00

Materials

1288

Variable Speed Drive, 50 HP

Variable speed drive for 50 Horsepower
electric motor. Does not include motor.
Materials only.

Horsepower

$146.80

125

$1,835.00

Materials

1289

Variable Speed Drive, 100 HP

Variable speed drive for 100 Horsepower
electric motor. Does not include motor.
Materials only.

Horsepower

$101.00

125

$1,262.50

Materials

1290

Variable Speed Drive, 200 HP

Variable speed drive for 200 Horsepower
electric motor. Does not include motor.
Materials only.

Horsepower

$107.50

125

$1,343.75

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

16

$376.48

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

9

Scenario Name

Automatic Controller System

Scenario Description

The typical scenario consists of an automatic control system installed on an existing manually controlled agricultural system. Typical components may include any of

the following: wiring, sensors, data logger, logic controller, communication link, software, switches, and relay.

Before Practice Situation

A manually controlled system is existing in an agricultural facility that causes the inefficient use of energy, as evidenced by an on-farm energy audit.

After Practice Situation

An on-farm energy audit has determined that energy use can be reduced through use of an automatic controller that helps regulates the energy consumption of the
existing system. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is

inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy
efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Each system

Scenario Unit

Each

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,607.00 $1,607.00
Equipment/Installation $0.00 $0.00

Labor $188.24 $188.24
Mobilization $22.08 $22.08

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $1,817.32 $1,817.32

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1192

Switches and Controls, temp
sensors

Temperature and soil moisture sensors
installed as part of an electronic monitoring
(with or without wireless
telecommunications) commonly used to
control pumps and irrigation systems

Each

$708.00

$708.00

Materials

1194

Switches and Controls, Wi-Fi
system and software

Software with built-in cellular or Wi-Fi
communication commonly used to control
pumps and irrigation systems

Each

$750.00

$750.00

Materials

1193

Switches and Controls,
programmable controller

Programmable logic controller (with or
without wireless telecommunications)

commonly used to control pumps and

irrigation systems

Each

$149.00

$149.00

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

$188.24

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

10

Scenario Name

Motor Upgrade > 100 HP

Scenario Description

The typical scenario consists of replacing an existing electric motor used to drive a ventilation fan, irrigation pumps, vacuum pump, or similar equipment involved with
agricultural production with a new, high efficiency motor. The motor size is larger than 100 horsepower.

Before Practice Situation

The system is inefficient with a standard efficiency motor.

After Practice Situation

An on-farm energy audit has determined that energy use can be reduced through use of a NEMA premium motor. Associated practices/activities may include: 122-
AGEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases
dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit
meeting the requirements of ASABE S612.

Scenario Feature Measure Each
Scenario Unit Horse Power
Scenario Typical Size 150

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $16,107.25 $107.38
Equipment/Installation $0.00 $0.00

Labor $376.48 $2.51

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $16,483.73 $109.89

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1175

Motor, electric, NEMA Premium,
200 HP

Premium NEMA approved electric motor, 200
Horsepower and all required appurtenances.

Materials only.

Each

$16,107.25

$16,107.25

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes

carpenters, welders, electricians,

conservation professionals involved with data
collection, monitoring, and or record keeping,

etc.

Hour

$23.53

16

$376.48




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

11

Scenario Name

Motor Upgrade 10 - 100 HP |

Scenario Description

The typical scenario consists of replacing an existing electric motor used to drive a ventilation fan, irrigation pumps, vacuum pump, or similar equipment involved with
agricultural production with a new, high efficiency motor. The motor size is equal to or larger than 10 and less than or equal to 100 horsepower.

Before Practice Situation

The system is inefficient with a standard efficiency motor.

After Practice Situation

An on-farm energy audit has determined that energy use can be reduced through use of a NEMA premium motor. Associated practices/activities may include: 122-
AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases
dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit
meeting the requirements of ASABE S612.

Scenario Feature Measure Each
Scenario Unit Horse Power
Scenario Typical Size 50
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,499.31 $69.99
Equipment/Installation $0.00 $0.00
Labor $188.24 $3.76
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $3,687.55 $73.75
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Premium NEMA approved electric motor, 50
Motor, electric, NEMA Premium, [Horsepower and all required appurtenances.
Materials 1173 50 HP Materials only. Each $3,499.31 1 $3,499.31
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
Labor 230 Skilled Labor etc. Hour $23.53 8 $188.24




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

12

Scenario Name

Motor Upgrade > 1 and < 10 HP |

Scenario Description

The typical scenario consists of replacing an existing electric motor used to drive a ventilation fan, irrigation pumps, vacuum pump, or similar equipment involved with
agricultural production with a new, high efficiency motor. The motor size is larger than 1 and less than 10 horsepower.

Before Practice Situation

The system is inefficient with a standard efficiency motor.

After Practice Situation

An on-farm energy audit has determined that energy use can be reduced through use of a NEMA premium motor. Associated practices/activities may include: 122-
AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases
dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit
meeting the requirements of ASABE S612.

Scenario Feature Measure Each
Scenario Unit Horse Power
Scenario Typical Size 5
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $777.25 $155.45
Equipment/Installation $0.00 $0.00
Labor $94.12 $18.82
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $871.37 $174.27
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Premium NEMA approved electric motor, 5
Motor, electric, NEMA Premium, 5 [Horsepower and all required appurtenances.
Materials 1171 HP Materials only. Each $777.25 1 $777.25
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
Labor 230 Skilled Labor etc. Hour $23.53 4 $94.12




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

13

Scenario Name

Motor Upgrade < 1 HP

Scenario Description

The typical scenario consists of replacing an existing electric motor used to drive a ventilation fan, irrigation pumps, vacuum pump, or similar equipment involved with
agricultural production with a new, high efficiency motor. The motor size is less than or equal to 1 horsepower.

Before Practice Situation

The system is inefficient with a standard efficiency motor.

After Practice Situation

An on-farm energy audit has determined that energy use can be reduced through use of a NEMA premium motor. Associated practices/activities may include: 122-
AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases
dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit
meeting the requirements of ASABE S612.

Scenario Feature Measure Each
Scenario Unit Horse Power
Scenario Typical Size 1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $445.52 $445.52
Equipment/Installation $0.00 $0.00

Labor $94.12 $94.12
Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $539.64 $539.64

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1169

Motor, electric, NEMA Premium, 1
HP

Premium NEMA approved electric motor, 1
Horsepower and all required appurtenances.

Materials only.

Each

$445.52

$445.52

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes

carpenters, welders, electricians,

conservation professionals involved with data
collection, monitoring, and or record keeping,

etc.

Hour

$23.53

$94.12




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

14

Scenario Name

Heating, Radiant Tube |

Scenario Description

Replace "pancake" Brood Heaters in a poultry house with Radiant Tube Heaters. Replacement will require the materials and labor to remove existing heating system,
re-plumb gas lines, cables and wench system to retrofit new radiant tube heaters, and miscellaneous items to complete the installation. Alternate acceptable radiant
heating systems can include radiant brooders and quad radiant systems as evidenced by the energy audit. The typical scenario consists of the replacement of 28 brood
heaters with 6 radiant tube heaters.

Before Practice Situation

Inefficient heat distribution equipment, such as conventional "pancake" brood heaters. The Pancake brooder, mounted at a low installation height, primarily warms
the air. They provide a one-to-two foot perimeter at desired temperatures around each brooder. A large number of brooders are required to cover a significant
percent of floor space. As the warmed air naturally rises it loses effectiveness for poultry on the ground.

After Practice Situation

Energy use is reduced through installation of a more efficient heater. Radiant tube heaters primarily warm objects within a direct line of sight (similar to the sun or an
open fire). Air temperature is of relatively little importance for a radiant heating systems to be effective. As a result, radiant sytems are typically installed 5' or more
above the floor level. This height extends the distribution of the radiant heat over a larger area than is possible with pancake style heaters. A roughly 16' diameter
radiant heat zone heats over twice that of a convential pancake brooder. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-
Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on non-renewable energy
sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure Each
Scenario Unit Each
Scenario Typical Size 6

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $7,344.96 $1,224.16
Equipment/Installation $0.00 $0.00

Labor $376.48 $62.75
Mobilization $22.08 $3.68

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $7,743.52 $1,290.59

Cost Details:

Cost Category

Component ID Component Name Component Description Unit Price ($/unit)

Quantity

Cost

Materials

Radiant tube heater rated at 125000

1163 Heater, radiant tube BTU/hour. Materials only. Each $1,224.16

$7,344.96

Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
230 Skilled Labor etc. Hour $23.53

16

$376.48

Mobilization

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
1141 Mobilization, Skilled labor etc. Hour $22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

15

Scenario Name

Heating (Building) |

Scenario Description

Replace existing low efficiency heaters with new high efficiency heaters. High-efficiency heating systems include any heating unit with efficiency rating of 80%+ for fuel
oil and 90%+ for natural gas and propane. Applications may be air heating/building environment and hydronic (boiler) heating for agricultural operations, including
under bench, or root zone heating. An alternative to heater replacement might be the addition of climate control system and electronic temperature controls with +/-
1 degree F differential, to reduce the annual run time.

Before Practice Situation

Buildings heated with low efficiency heaters or heaters without proper electronic climate controls

After Practice Situation

Higher efficiency heaters reduce energy consumption, energy costs, and GHG emissions. These replacement systems can be fueled by natural gas, propane, or fuel oil.
Associated practices/activities: 122-AgEMP - HQ and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in
the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are
based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure Rating

Scenario Unit 1000 BTU/Hour

Scenario Typical Size 750

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $8,272.50 $11.03

Equipment/Installation $0.00 $0.00

Labor $376.48 $0.50

Mobilization $22.08 $0.03

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $8,671.06 $11.56

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Natural gas, propane, or fuel oil unit heater or|1,000

Materials 1165 Heater, high efficiency boiler and venting materials. BTU/Hour |$11.03 750 $8,272.50
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Labor 230 Skilled Labor etc. Hour $23.53 16 $376.48
Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Mobilization 1141 Mobilization, Skilled labor etc. Hour $22.08 1 $22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

16

Scenario Name

Attic Insulation

Scenario Description

A typical scenario is the installation of a minimum 4-in depth of cellulose insulation in attic or ceiling to address energy loss. The increased insulation reduces seasonal
heat loss and heat gain which reduces the respective need for heating and cooling equipment to operate.

Before Practice Situation

A poultry house with an inefficient building envelope with limited attic insulation.

After Practice Situation

A more effective and efficient building envelope can be created through addition of, or increased, attic insulation. Associated practices/activities: 122-AgEMP - HQ and
other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases dependence on
non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit meeting the

requirements of ASABE S612.

Scenario Feature Measure

Square Feet of Attic Insulated

Scenario Unit

Square Foot

Scenario Typical Size

20000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $13,600.00 $0.68
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $13,600.00 $0.68

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Fiberglass or cellulose insulation R-15,
Insulation, Fiberglass or cellulose, Rlincludes materials, equipment and labor to
Materials 1196 15 install. Square Foot [$0.68 20000 $13,600.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains

State South Dakota

Discipline Group Agricultural Engineering

Practice Code/Name 374 - Farmstead Energy Improvement
Scenario ID 17

Scenario Name Wall Insulation |

Enclose both sidewalls and endwalls from ceiling to floor in one of two manners: 1) metal exterior, 3.5" fiberglass batts (R-11), vapor barrier, & interior plywood or OSB
Scenario Description sheathing, or 2) closed-cell polyurethane foam application (minimum 1" thickness (R-7) of 2.5 Ibs/cu.ft. or higher density, (3.0 or higher density preferred) with a form
of physical protective barrier on lower 2' (may be 6 Ibs/cu.ft. or higher density 1/8" thick foam, or treated lumber). Based on a 40' x 500" poultry house.

Before Practice Situation A poultry house with an inefficient building envelope with limited wall insulation.

A more effective and efficient building envelope can be created through addition of, or increased, insulation. Associated practices/activities: may include 122-AgEMP -
HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in the farm operation which increases
dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are based on a Type 2 energy audit
meeting the requirements of ASABE S612.

After Practice Situation

Scenario Feature Measure Square Feet of Wall Insulated
Scenario Unit Square Foot
Scenario Typical Size 20000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $55,400.00 $2.77
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $55,400.00 $2.77

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Closed-cell polyurethane foam insulation
(minimum 1" thickness (R-7) with a protective
sheeting barrier on lower 2 feet of wall
Insulation, polyurethane, R-7, with |height. Includes materials, equipment and
Materials 1198 sheathing skirt labor to install. Square Foot [$1.01 10000 $10,100.00

Insulated wall panel typically 3.5" fiberglass
batts (R-11), vapor barrier and OSB sheathing,
Insulation, Panel, R-11 with or equal, includes materials, equipment and
Materials 1197 sheathing labor to install. Square Foot [$4.53 10000 $45,300.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains

State South Dakota

Discipline Group Agricultural Engineering

Practice Code/Name 374 - Farmstead Energy Improvement
Scenario ID 18

Scenario Name Sealant |

A typical scenario is sealing the gaps between walls, gables, ceiling, etc. in a poultry house or greenhouse. Sealing is performed by a professional contractor, not merely

Scenario Description use of spray foam from a can. The unit basis of payment in this scenario is each house based on 2400 linear feet of gap.

Before Practice Situation An agricultural facility with an inefficient building envelope with gaps between walls, ceiling, etc. for a total of 2400 linear feet.

A more effective and efficient building envelope can be created through interior sealing of the exterior walls at the footer plate, eaves, ridge cap, and gable ends. The
sealant reduces seasonal heat loss and heat gain due to infiltration which reduces the respective need for heating and cooling equipment to operate. Associated
After Practice Situation practices/activities: may include 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is inefficient use of energy in
the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy efficiency. Any improvements are
based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure Each house with estimated 2400 If of gap
Scenario Unit Foot
Scenario Typical Size 2400

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $7,800.00 $3.25
Equipment/Installation $0.00 $0.00
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $7,800.00 $3.25

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost

Greenhouse and building gap sealant.
Performed by a professional contractor
spraying the areas with an approved sealant
for poultry production facilities. Includes
Materials 1150 Sealant materials, equipment and labor to install. Foot $3.25 2400 $7,800.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

19

Scenario Name

Greenhouse Screens

Scenario Description

The mechanical energy screen system consists of a drive motor, support cables, controls, and shade material, which may be woven, knitted, or non-woven strips of

aluminum fiber, polyethylene, nylon or other synthetic material.

Before Practice Situation

Heating and cooling of an existing greenhouse is inefficient due to excessive heat loss and the fact that a greater volume of air is being heated than is necessary.

After Practice Situation

The greenhouse is fitted with a mechanically controlled energy screen installed truss-to-truss or gutter-to-gutter, with side screens as necessary, reducing heat loss in
the greenhouse. Associated practices/activities: may include 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is

inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy
efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Square Feet of Blanket

Scenario Unit

Square Foot

Scenario Typical Size

25000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $50,000.00 $2.00
Equipment/Installation $0.00 $0.00
Labor $376.48 $0.02
Mobilization $22.08 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $50,398.56 $2.02

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1148

Thermal blanket 10,001 - 50,000
square foot

Thermal blanket greenhouse screens:
mechanical energy screen system consists of
a drive motor, support cables, controls, and
shade material, which may be woven, knitted,
or non-woven. Size Range is 10,001 to 50,000
square feet. Materials only.

Square Foot

$2.00

25000

$50,000.00

Labor

230

Skilled Labor

Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$23.53

16

$376.48

Mobilization

1141

Mobilization, Skilled labor

Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,
etc.

Hour

$22.08

$22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Agricultural Engineering

Practice Code/Name

374 - Farmstead Energy Improvement

Scenario ID

20

Scenario Name

Grain Dryer |

Scenario Description

A replacement continuous dryer rated for an appropriatle rated bushel/per hour capacity for the operation that includes a microcomputer-based control system that
adjusts the amount of time the crop remains in the dryer in order to achieve a consistent and accurate moisture content in the dried product. Alternate types of

replacement dryers which reduce energy use are acceptable as evidenced by the energy audit. The typical operation requires a rated capacity of 860 bushels per hour.

Before Practice Situation

Wet crop is loaded in the top of a horizontal, continuous dryer. Dried crop is augured from the bottom of the dryer. The heated air from the unit's burners passes from
the burner plenum through the grain. An on-farm energy audit has identified inefficient manual control of the dryer where the operator controls the plenum
temperature and the discharge auger speed to achieve the desired final moisture content. Moisture content is based on measurement of grain leaving the dryer. The
plenum temperature setting depends on the moisture content of crop with a typical value of 220 F. The burner cycles on and off, automatically, as necessary to
maintain the plenum temperature selected by the operator.

After Practice Situation

Energy use is reduced through installation of a more efficient continuous dryer that uses a microcomputer-based controller to reduce overdrying and total time of
operation. Associated practices/activities may include: 122-AgEMP - HQ, and other activities within 374-Farmstead Energy Improvement. The resource concern is
inefficient use of energy in the farm operation which increases dependence on non-renewable energy sources and can be addressed through improved energy
efficiency. Any improvements are based on a Type 2 energy audit meeting the requirements of ASABE S612.

Scenario Feature Measure

Rated capacity of the dryer

Scenario Unit

Bushels/Hour

Scenario Typical Size

860

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $78,346.00 $91.10
Equipment/Installation $0.00 $0.00

Labor $376.48 $0.44

Mobilization $22.08 $0.03

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $78,744.56 $91.56

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Grain dryer, 20 foot Centrifugal with rated Bushels per

Materials 1160 Grain dryer, Centrifugal, 20' capacity of 785 bushels/hour. Materials only. |Hour $89.00 172 $15,308.00
Grain dryer, 16 foot Axial with rated capacity |Bushels per

Materials 1159 Grain dryer, Axial, 16' of 600 bushels/hour. Materials only. Hour $83.50 172 $14,362.00
Grain dryer, 24 foot Centrifugal with rated Bushels per

Materials 1161 Grain dryer, Centrifugal, 24' capacity of 860 bushels/hr. Materials only. Hour $94.50 172 $16,254.00
Grain dryer, 28 foot Axial with rated capacity |Bushels per

Materials 1162 Grain dryer, Axial 28' of 990 bushels/hr. Materials only. Hour $93.00 172 $15,996.00
Grain dryer, 12 foot Axial with rated capacity |Bushels per

Materials 1158 Grain dryer, Axial, 12' of 460 bushels/hour. Materials only. Hour $95.50 172 $16,426.00
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Labor 230 Skilled Labor etc. Hour $23.53 16 $376.48
Mobilization of skilled labor: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Mobilization 1141 Mobilization, Skilled labor etc. Hour $22.08 1 $22.08




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

378 - Pond

Scenario ID

1

Scenario Name

Excavated Pond

Scenario Description

A low-hazard water impoundment structure on agricultural lands to improve water quality and to provide water for livestock, fish and wildlife, recreation, fire control,
crop and orchard irrigation, and other related uses. Pond is created solely by excavation and impounds less than 3 feet against the embankment or spoil. Excavated
material is spoiled, not placed in a designed embankment. Earthen spillway is constructed as needed. The resource concerns addressed include inadequate livestock
water, excessive suspended sediment and turbidity in surface water, damage from sediment deposition, and reduced capacity of conveyances by sediment deposition.

Before Practice Situation

Area exists where water could naturally pool or run off to create a pond for livestock, wildlife, fire control or irrigation. Failure of the pond will not result in loss of life;
damage to homes, commercial or industrial buildings, main highways, or railroads; or in interruption of the use or service of public utilities.

After Practice Situation

The typical pond is constructed by excavating 3000 cubic yards and spreading the spoil outside the pool area using a dozer or similar excavation equipment. Vegetation
will be completed under critical area planting (342). Other associated practices include 382, 516, 521A, 533, 614, 587, 396.

Scenario Feature Measure

Excavated Volume

Scenario Unit Cubic Yard
Scenario Typical Size 3000
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $6,576.96 $2.19
Labor $148.74 $0.05
Mobilization $144.94 $0.05
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,870.64 $2.29
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Track mounted Dozer with horsepower range
of 125 to 160. Equipment and power unit
Equipment/Installation 927 Dozer, 140 HP costs. Labor not included. Hour $101.16 6 $606.96
Bulk excavation and side casting of common
Excavation, Common Earth, side earth with hydraulic excavator with less than
Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubic yard [$1.99 3000 $5,970.00
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12”, Dump Trucks, Ag Equipment
Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 6 $148.74
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38
Mobilization of heavy equipment operators:
Hydraulic Excavators >=50 HP, Dozers, Paving
Machines, Rock Trenchers, Trenchers >=12",
Mobilization, Heavy Equipment Dump Trucks, Ag Equipment >=150 HP,
Mobilization 1144 Operator Scrapers, Water Wagons. Hour $24.56 1 $24.56




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

378 - Pond

Scenario ID

3

Scenario Name

Embankment Pond without Pipe

Scenario Description

A water impoundment structure on agricultural land to improve water quality or to provide water for livestock, fish and wildlife, recreation, fire control, crop and

orchard irrigation, and other related uses. An earthen embankment will be constructed with an earthen auxiliary spillway. The resource concerns addressed include
inadequate livestock water, excessive suspended sediment and turbidity in surface water, damage from sediment deposition, and reduced capacity of conveyances by

sediment deposition.

Before Practice Situation

Area exists where water could naturally pool or run off to create a pond for livestock, wildlife, fire control or irrigation. Failure of the embankment will not result in loss

of life or damages of any kind.

After Practice Situation

The typical pond is constructed by excavating the pool area, constructing the auxiliary spillway, preparing the foundation as designed, and using 5500 cubic yards to
create an embankment. The product of the storage times the effective height of the dam is less than 3,000. The effective height of the dam is 35 feet or less. The

earthen auxiliary spillway will be constructed as designed. No principle spillway pipe will be used. Vegetation will be completed under critical area planting (342).
Other associated practices include 382, 516, 521A, 533, 614, 587, 396.

Scenario Feature Measure

Embankment Volume

Scenario Unit

Cubic Yard

Scenario Typical Size

5500

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $11,025.92 $2.00
Labor $1,388.24 $0.25
Mobilization $370.10 $0.07
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $12,784.26 $2.32

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Equipment/Installation

927

Dozer, 140 HP

Track mounted Dozer with horsepower range
of 125 to 160. Equipment and power unit
costs. Labor not included.

Hour

$101.16

24

$2,427.84

Equipment/Installation

1208

Scraper, self propelled, 21 CY

Self propelled earthmoving scraper with 21 CY|
capacity. Does not include labor.

Hour

$268.69

32

$8,598.08

Labor

233

Equipment Operators, Heavy

Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment
>=150 HP, Scrapers, Water Wagons.

Hour

$24.79

56

$1,388.24

Mobilization

1140

Mobilization, large equipment

Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over
width or over length permits.

Each

$225.16

$225.16

Mobilization

1139

Mobilization, medium equipment

Equipment with 70-150 HP or typical weights
between 14,000 and 30,000 pounds.

Each

$120.38

$120.38

Mobilization

1144

Mobilization, Heavy Equipment
Operator

Mobilization of heavy equipment operators:
Hydraulic Excavators >=50 HP, Dozers, Paving
Machines, Rock Trenchers, Trenchers >=12",
Dump Trucks, Ag Equipment >=150 HP,

Scrapers, Water Wagons.

Hour

$24.56

$24.56




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Engineering General

Practice Code/Name

378 - Pond

Scenario ID

4

Scenario Name

Embankment Pond with Pipe <= 6000 CY

Scenario Description

A low-hazard water impoundment structure on agricultural land to improve water quality and to provide water for livestock, fish and wildlife, recreation, fire control,
crop and orchard irrigation, and other related uses. An earthen embankment will be constructed with a principle spillway conduit and earthen auxiliary spillway, as
designed. The resource concerns addressed include inadequate livestock water, excessive suspended sediment and turbidity in surface water, damage from sediment
deposition, and reduced capacity of conveyances by sediment deposition.

Before Practice Situation

Area exists where water could naturally pool or run off to create a pond for livestock, wildlife, fire control or irrigation. Failure of the embankment will not result in loss
of life or damages of any kind.

After Practice Situation

The typical low hazard pond is constructed by excavating the pool area, constructing the auxiliary spillway, preparing the foundation as designed, and using 6000 cubic
yards to create an embankment. The product of the storage times the effective height of the dam is less than 3,000. The effective height of the dam is 35 feet or less.
The principle spillway is installed using an approved conduit material. The earthen auxiliary spillway will be constructed as designed. Vegetation will be completed
under critical area planting (342). Other associated practices include 382, 516, 521A, 533, 614, 587, 396.

Scenario Feature Measure

Embankment Volume

Scenario Unit Cubic Yard

Scenario Typical Size 6000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $2,164.67 $0.36

Equipment/Installation $14,224.62 $2.37

Labor $1,811.72 $0.30

Mobilization $394.66 $0.07

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $18,595.67 $3.10

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
12" Corrugated Metal Pipe, Galvanized,

Materials 1269 Pipe, CMP, 12", 16 Gauge Uncoated, 16 gage. Material cost only. Foot $11.84 80 $947.20
Trash Guard, fabricated-steel, includes
materials, equipment, and labor to transport
and place Conical shaped trash guard for drop
inlet spillway. Typically fabricated of CMP and|
steel. Includes materials, equipment, and

Materials 1608 Trash Guard, metal labor to fabricate and transport. Pound $2.37 118 $279.66

Materials 1368 Pipe, Steel, 24", Std Wt Materials: - 24" - Steel Std Wt Foot $121.50 6 $729.00
Sand, typical ASTM C33 gradation, includes
materials, equipment and labor to transport

Materials 45 Aggregate, Sand, Graded, Washed [and place Cubicyard [$24.28 8.6 $208.81
Track mounted Dozer with horsepower range
of 125 to 160. Equipment and power unit

Equipment/Installation 927 Dozer, 140 HP costs. Labor not included. Hour $101.16 10 $1,011.60
Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,

Equipment/Installation 38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$325.24 0.6 $195.14
Earthfill, manually compacted, includes

Equipment/Installation 50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.90 45 $220.50
Bulk excavation and side casting of common

Excavation, Common Earth, side earth with hydraulic excavator with less than

Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 760 $1,512.40
Self propelled earthmoving scraper with 21 CY]|

Equipment/Installation 1208 Scraper, self propelled, 21 CY capacity. Does not include labor. Hour $268.69 42 $11,284.98
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 20 $334.40
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Labor 230 Skilled Labor etc. Hour $23.53 8 $188.24
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment

Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 52 $1,289.08
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 1 $225.16




Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 $120.38
Mobilization of heavy equipment operators:
Hydraulic Excavators >=50 HP, Dozers, Paving
Machines, Rock Trenchers, Trenchers >=12",
Mobilization, Heavy Equipment Dump Trucks, Ag Equipment >=150 HP,
Mobilization 1144 Operator Scrapers, Water Wagons. Hour $24.56 $49.12




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains

State South Dakota

Discipline Group Engineering General

Practice Code/Name 378 - Pond

Scenario ID 5

Scenario Name Embankment Pond with Pipe > 6000 CY

A low-hazard water impoundment structure on agricultural land to improve water quality and to provide water for livestock, fish and wildlife, recreation, fire control,
crop and orchard irrigation, and other related uses. An earthen embankment will be constructed with a principle spillway conduit and earthen auxiliary spillway, as
designed. The resource concerns addressed include inadequate livestock water, excessive suspended sediment and turbidity in surface water, damage from sediment
deposition, and reduced capacity of conveyances by sediment deposition.

Scenario Description

Area exists where water could naturally pool or run off to create a pond for livestock, wildlife, fire control or irrigation. Failure of the embankment will not result in loss

Before Practice Situation e e

The typical low hazard pond is constructed by excavating the pool area, constructing the auxiliary spillway, preparing the foundation as designed, and using 10,000
cubic yards to create an embankment. The product of the storage times the effective height of the dam is less than 3,000. The effective height of the dam is 35 feet or

After Practice Situation less. The principle spillway is installed using an approved conduit material. The earthen auxiliary spillway will be constructed as designed. Vegetation will be completed

under critical area planting (342). Other associated practices include 382, 516, 521A, 533, 614, 587, 396.

Scenario Feature Measure

Embankment Volume

Scenario Unit

Cubic Yard

Scenario Typical Size

10000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit

Materials $4,205.47 $0.42

Equipment/Installation $24,204.79 $2.42

Labor $3,182.26 $0.32

Mobilization $394.66 $0.04

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $31,987.18 $3.20

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
36" Corrugated Metal Pipe, Galvanized,

Materials 1825 Pipe, CMP, 36", 12 Gauge Uncoated, 16 gage. Material cost only. Foot $40.61 8 $324.88
Trash Guard, fabricated-steel, includes
materials, equipment, and labor to transport
and place Conical shaped trash guard for drop
inlet spillway. Typically fabricated of CMP and|
steel. Includes materials, equipment, and

Materials 1608 Trash Guard, metal labor to fabricate and transport. Pound $2.37 118 $279.66

Materials 1417 Pipe, CMP, 24", 12 Gauge 24" Corrugated Metal Pipe, Galvanized, Foot $27.35 110 $3,008.50
Sand, typical ASTM C33 gradation, includes
materials, equipment and labor to transport

Materials 45 Aggregate, Sand, Graded, Washed [and place Cubicyard [$24.28 24.4 $592.43
Track mounted Dozer with horsepower range
of 125 to 160. Equipment and power unit

Equipment/Installation 927 Dozer, 140 HP costs. Labor not included. Hour $101.16 20 $2,023.20
Steel reinforced concrete formed and cast-in-
placed in formed structures such as walls or
suspended slabs by chute placement. Typical
strength is 3000 to 4000 psi. Includes
materials, labor and equipment to transport,

Equipment/Installation 38 Concrete, CIP, formed reinforced |place and finish. Cubicyard [$325.24 1.4 $455.34
Earthfill, manually compacted, includes

Equipment/Installation 50 Earthfill, Manually Compacted equipment and labor Cubicyard [$4.90 98 $480.20
Bulk excavation and side casting of common

Excavation, Common Earth, side earth with hydraulic excavator with less than

Equipment/Installation 48 cast, small equipment 1 CY capacity. Includes equipment and labor. |Cubicyard [$1.99 1225 $2,437.75
Self propelled earthmoving scraper with 21 CY]|

Equipment/Installation 1208 Scraper, self propelled, 21 CY capacity. Does not include labor. Hour $268.69 70 $18,808.30
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 40 $668.80
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collection, monitoring, and or record keeping,

Labor 230 Skilled Labor etc. Hour $23.53 12 $282.36
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment

Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 90 $2,231.10
Equipment >150HP or typical weights greater
than 30,000 pounds or loads requiring over

Mobilization 1140 Mobilization, large equipment width or over length permits. Each $225.16 1 $225.16




Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 $120.38
Mobilization of heavy equipment operators:
Hydraulic Excavators >=50 HP, Dozers, Paving
Machines, Rock Trenchers, Trenchers >=12",
Mobilization, Heavy Equipment Dump Trucks, Ag Equipment >=150 HP,
Mobilization 1144 Operator Scrapers, Water Wagons. Hour $24.56 $49.12




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Forestry

Practice Code/Name

380 - Windbreak/Shelterbelt Est.

Scenario ID

1

Scenario Name

Windbreak, Shrubs, 1 Row, Hand Planted

Scenario Description

Single 500 foot row of shrubs for wind protection, wildlife habitat, or snow management. Shrubs planted by hand 4 feet apart. This practice is typically applied to
crop, pasture or range lands. Resource Concerns to be addressed may include: Soil Erosion (wind); Excess/Insufficient Water (drifted snow, inefficient moisture
management); Water Quality Degradation (excess nutrients in surface waters, excessive sediment in surface waters,); Degraded Plant Condition (undesirable plant
productivity and health); Inadequate habitat for Fish and Wildlife (food, cover/shelter, continuity); Inefficient Energy Use (facilities, farming/ranching practices and

field operations).

Before Practice Situation

Agricultural field, livestock paddock, feedlot or farmstead needing protection from wind, additional wildlife food and cover, or management of snow deposition

After Practice Situation

Wind velocity suitably reduced to reduce soil erosion, or to manage snow deposition. Additional wildlife food and cover.

Scenario Feature Measure

length of windbreak row(s)

Scenario Unit

Foot

Scenario Typical Size

500

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $89.10 $0.18
Equipment/Installation $45.00 $0.09
Labor $50.16 $0.10
Mobilization $8.45 $0.02
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $192.71 $0.39

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1586

Wire flags

Small vinyl flags attached to wire stakes,
typically, 36" in length, for marking tree rows

Each

$0.08

20

$1.60

Materials

1506

Shrub, seedling or transplant, bare
root, 6-18"

Bare root hardwood trees 6-18" tall. Materials|
only.

Each

$0.70

125

$87.50

Equipment/Installation

1590

Hand tools, tree planting

Various hand tools for digging holes and
planting trees such as augers, dibble bars,
planting shovel, hoe-dad. Equipment only.
Labor not included.

Hour

$9.44

$18.88

Equipment/Installation

939

Truck, Pickup

Equipment and power unit costs. Labor not
included.

Hour

$26.12

$26.12

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

$50.16

Mobilization

1142

Mobilization, General labor

Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials

spreader, flagger, etc.

Hour

$16.89

0.5

$8.45




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Forestry

Practice Code/Name

380 - Windbreak/Shelterbelt Est.

Scenario ID

2

Scenario Name

Windbreak, Trees, 1 Row, Hand Planted

Scenario Description

Single 500 foot row of conifer tree seedlings for wind protection, wildlife habitat, or snow management. Trees planted by hand 10 feet apart. This practice is typically

applied to crop, pasture or range lands. Resource Concerns to be addressed may include: Soil Erosion (wind); Excess/Insufficient Water (drifted snow, inefficient

moisture management); Water Quality Degradation (excess nutrients in surface waters, excessive sediment in surface waters,); Degraded Plant Condition (undesirable
plant productivity and health); Inadequate habitat for Fish and Wildlife (food, cover/shelter, continuity); Inefficient Energy Use (facilities, farming/ranching practices

and field operations).

Before Practice Situation

Agricultural field, livestock paddock, feedlot or farmstead needing protection from wind, additional wildlife food and cover, or management of snow deposition

After Practice Situation

Wind velocity suitably reduced to reduce soil erosion, or to manage snow deposition. Additional wildlife food and cover.

Scenario Feature Measure

length of windbreak row(s)

Scenario Unit

Foot

Scenario Typical Size

500

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $33.10 $0.07
Equipment/Installation $40.28 $0.08
Labor $33.44 $0.07
Mobilization $8.45 $0.02
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $115.27 $0.23

Cost Details:

Cost Category

Component ID

Component Name

Component Description

Unit

Price ($/unit)

Quantity

Cost

Materials

1586

Wire flags

Small vinyl flags attached to wire stakes,
typically, 36" in length, for marking tree rows

Each

$0.08

20

$1.60

Materials

1519

Tree, conifer, seedling,
containerized, 10 cu. in.

Containerized conifer stock, 10 cubic inches
(approx 6" plug), 1.7" x 6"). Materials only.

Each

$0.63

50

$31.50

Equipment/Installation

1590

Hand tools, tree planting

Various hand tools for digging holes and
planting trees such as augers, dibble bars,
planting shovel, hoe-dad. Equipment only.
Labor not included.

Hour

$9.44

1.5

$14.16

Equipment/Installation

939

Truck, Pickup

Equipment and power unit costs. Labor not
included.

Hour

$26.12

$26.12

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.72

$33.44

Mobilization

1142

Mobilization, General labor

Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc.

Hour

$16.89

0.5

$8.45




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Forestry

Practice Code/Name

380 - Windbreak/Shelterbelt Est.

Scenario ID

5

Scenario Name

Windbreak, Trees without Tubes, 2 Rows, Machine Planted

Scenario Description

Two 500 foot rows of trees for wind protection, energy conservation, wildlife habitat, air quality, snow management or to provide a visual screen. The planting may
consist of shrubs, hardwood trees, conifers, or a combination. Trees and shrubs planted with a tree planting machine. Shrubs will be planted with a spacing of 4 to 6
feet and hardwoods/conifers 8 to 12 feet apart in the row with rows 16 feet apart. The scenario will include 1/3 shrubs, 1/3 hardwoods, and 1/3 conifers. Herbivores
(deer, rabbits, etc.) are NOT expected to browse tree seedlings, tree protection is not needed. This practice is typically applied to crop, pasture or range lands.
Resource Concerns to be addressed include: Soil Erosion (wind); Excess/Insufficient Water (drifted snow, inefficient moisture management); Water Quality Degradation
(excess nutrients in surface waters, pesticides transported to surface waters, excessive sediment in surface waters,); Degraded Plant Condition (undesirable plant
productivity and health); Inadequate habitat for Fish and Wildlife (food, cover/shelter, continuity); Livestock Production Limitation (inadequate shelter); Air Quality
Impacts (emission of particulate matter, objectionable odors); Inefficient Energy Use (facilities, farming/ranching practices and field operations).

Before Practice Situation

Agricultural field, livestock paddock, feedlot or farmstead needing protection from wind, additional wildlife food and cover, odor mitigation, visual screen or
management of snow deposition

After Practice Situation

Wind velocity suitably reduced to reduce soil erosion, energy loss or to manage snow deposition. Additional wildlife food and cover, mixing of odor plumes and visual
screening.

Scenario Feature Measure

length of planted windbreak

Scenario Unit

Foot

Scenario Typical Size

1000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $79.43 $0.08
Equipment/Installation $49.78 $0.05
Labor $87.49 $0.09
Mobilization $25.34 $0.03
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $242.04 $0.24
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Small vinyl flags attached to wire stakes,
Materials 1586 Wire flags typically, 36" in length, for marking tree rows |Each $0.08 40 $3.20
Tree, conifer, seedling, bare root, 1-|Bare root conifer trees, 1-1 (2 years old).
Materials 1513 1 Materials only. Each $0.39 33 $12.87
Shrub, seedling or transplant, bare |Bare root hardwood trees 6-18" tall. Materials
Materials 1506 root, 6-18" only. Each $0.70 66 $46.20
Tree, hardwood, seedling or Bare root hardwood trees 6-18" tall. Materials
Materials 1509 transplant, bare root, 6-18" only. Each $0.52 33 $17.16
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 1 $26.12
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 1 $19.28
Mechanical tree planter. Requires a pulling
unit of either tractor or small dozer depending]
Equipment/Installation 1600 Mechanical tree planter upon site conditions. Does not include labor. |Hour $4.38 1 $4.38
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 4 $66.88
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 1 $20.61
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 1.5 $25.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Forestry

Practice Code/Name

380 - Windbreak/Shelterbelt Est.

Scenario ID

6

Scenario Name

Windbreak, Trees with Tubes, 2 Rows, Machine Planted

Scenario Description

Two 500 foot rows of hardwood tree seedlings for wind protection, energy conservation, wildlife habitat, air quality, snow management or to provide a visual screen.
Trees planted with a tree planting machine 10 feet apart in the row with rows 16 feet apart. Herbivore (deer, rabbits, etc.) damage is likely, so each tree must be
protected with a rigid tube tree shelter. This practice is typically applied to crop, pasture or range lands. Resource Concerns to be addressed include: Soil Erosion
(wind); Excess/Insufficient Water (drifted snow, inefficient moisture management); Water Quality Degradation (excess nutrients in surface waters, pesticides
transported to surface waters, excessive sediment in surface waters,); Degraded Plant Condition (undesirable plant productivity and health); Inadequate habitat for
Fish and Wildlife (food, cover/shelter, continuity); Livestock Production Limitation (inadequate shelter); Air Quality Impacts (emission of particulate matter,
objectionable odors); Inefficient Energy Use (facilities, farming/ranching practices and field operations).

Before Practice Situation

Agricultural field, livestock paddock, feedlot or farmstead needing protection from wind, additional wildlife food and cover, odor mitigation, visual screen or

management of snow deposition

After Practice Situation

Wind velocity suitably reduced to reduce soil erosion, energy loss or to manage snow deposition. Additional wildlife food and cover, mixing of odor plumes and visual

screening.

Scenario Feature Measure

length of planted windbreak

Scenario Unit

Foot

Scenario Typical Size

1000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $399.20 $0.40
Equipment/Installation $75.90 $0.08
Labor $120.93 $0.12
Mobilization $25.34 $0.03
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $621.37 $0.62

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
3/4" x 3/4" x 60" wood stakes to fasten items

Materials 1583 Stakes, wood, 3/4" x 3/4" x 60" in place. Materials only. Each $1.44 100 $144.00
Small vinyl flags attached to wire stakes,

Materials 1586 Wire flags typically, 36" in length, for marking tree rows [Each $0.08 40 $3.20
Plastic cable ties (typ. 8-12") to assist in

Materials 1575 Cable ties, plastic securing items. Materials only. Each $0.07 100 $7.00

Tree shelter, solid tube type, 5" x |5" x 48" tree tube for protection from animal
Materials 1571 48" damage. Materials only. Each $1.93 100 $193.00
Tree, hardwood, seedling or Bare root hardwood trees 6-18" tall. Materials

Materials 1509 transplant, bare root, 6-18" only. Each $0.52 100 $52.00
Equipment and power unit costs. Labor not

Equipment/Installation 939 Truck, Pickup included. Hour $26.12 2 $52.24
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.

Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 1 $19.28
Mechanical tree planter. Requires a pulling
unit of either tractor or small dozer depending]

Equipment/Installation 1600 Mechanical tree planter upon site conditions. Does not include labor. |Hour $4.38 1 $4.38
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 6 $100.32
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,

Labor 232 Equipment Operators, Light Mulchers Hour $20.61 1 $20.61
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials

Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 1.5 $25.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Forestry

Practice Code/Name

380 - Windbreak/Shelterbelt Est.

Scenario ID

7

Scenario Name

Windbreak, Trees without Tubes, 3 or more Rows, Machine Planted

Scenario Description

Three or more 500 foot rows of trees for wind protection, energy conservation, wildlife habitat, air quality, snow management or to provide a visual screen. The
scenario is based on 4 rows consisting of one row shrubs, two rows hardwoods and one row conifer. Trees and conifers are spaced 8-12 feet apart and the shrubs 4-6
feet apart with rows 16 feet apart, planted with a tree planting machine. Herbivores are not expected to browse planted seedlings, so tree shelters are not needed.
This practice is typically applied to crop, pasture or range lands. Resource Concerns to be addressed include: Soil Erosion (wind); Excess/Insufficient Water (drifted
snow, inefficient moisture management); Water Quality Degradation (excess nutrients in surface waters, pesticides transported to surface waters, excessive sediment
in surface waters,); Degraded Plant Condition (undesirable plant productivity and health); Inadequate habitat for Fish and Wildlife (food, cover/shelter, continuity);
Livestock Production Limitation (inadequate shelter); Air Quality Impacts (emission of particulate matter, objectionable odors); Inefficient Energy Use (facilities,
farming/ranching practices and field operations).

Before Practice Situation

Agricultural field, livestock paddock, feedlot or farmstead needing protection from wind, additional wildlife food and cover, odor mitigation, visual screening or
management of snow deposition

After Practice Situation

Wind velocity suitably reduced to reduce soil erosion, energy loss or to manage snow deposition. Additional wildlife food and cover, mixing of odor plumes and visual
screening.

Scenario Feature Measure

length of planted windbreak

Scenario Unit

Foot

Scenario Typical Size

2000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $165.40 $0.08
Equipment/Installation $99.56 $0.05
Labor $120.93 $0.06
Mobilization $25.34 $0.01
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $411.23 $0.21
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Small vinyl flags attached to wire stakes,
Materials 1586 Wire flags typically, 36" in length, for marking tree rows |Each $0.08 80 $6.40
Tree, conifer, seedling, bare root, 1-|Bare root conifer trees, 1-1 (2 years old).
Materials 1513 1 Materials only. Each $0.39 50 $19.50
Shrub, seedling or transplant, bare |Bare root hardwood trees 6-18" tall. Materials
Materials 1506 root, 6-18" only. Each $0.70 125 $87.50
Tree, hardwood, seedling or Bare root hardwood trees 6-18" tall. Materials
Materials 1509 transplant, bare root, 6-18" only. Each $0.52 100 $52.00
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 2 $52.24
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 2 $38.56
Mechanical tree planter. Requires a pulling
unit of either tractor or small dozer depending]
Equipment/Installation 1600 Mechanical tree planter upon site conditions. Does not include labor. |Hour $4.38 2 $8.76
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 6 $100.32
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 1 $20.61
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 1.5 $25.34




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Forestry

Practice Code/Name

380 - Windbreak/Shelterbelt Est.

Scenario ID

8

Scenario Name

Windbreak, Trees with Tubes, 3 or more Rows, Machine Planted

Scenario Description

Three or more 500 foot rows of trees for wind protection, energy conservation, wildlife habitat, air quality, snow management or to provide a visual screen. The
scenario is based on 4 rows consisting of one row shrubs, two rows hardwoods and one row conifer. Trees and conifers are spaced 8-12 feet apart and the shrubs 4-6
feet apart with rows 16 feet apart, planted with a tree planting machine. Herbivore (deer, rabbits, etc.) damage is likely, so each tree must be protected with a rigid
tube tree shelter. The tree shelters are place on the hardwoods. This practice is typically applied to crop, pasture or range lands. Resource Concerns to be addressed
include: Soil Erosion (wind); Excess/Insufficient Water (drifted snow, inefficient moisture management); Water Quality Degradation (excess nutrients in surface waters,
pesticides transported to surface waters, excessive sediment in surface waters,); Degraded Plant Condition (undesirable plant productivity and health); Inadequate
habitat for Fish and Wildlife (food, cover/shelter, continuity); Livestock Production Limitation (inadequate shelter); Air Quality Impacts (emission of particulate matter,
objectionable odors); Inefficient Energy Use (facilities, farming/ranching practices and field operations).

Before Practice Situation

Agricultural field, livestock paddock, feedlot or farmstead needing protection from wind, additional wildlife food and cover, odor mitigation, visual screening or
management of snow deposition

After Practice Situation

Wind velocity suitably reduced to reduce soil erosion, energy loss or to manage snow deposition. Additional wildlife food and cover, mixing of odor plumes and visual
screening.

Scenario Feature Measure

length of planted windbreak

Scenario Unit

Foot

Scenario Typical Size

2000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $509.40 $0.25
Equipment/Installation $99.56 $0.05
Labor $208.42 $0.10
Mobilization $25.34 $0.01
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $842.72 $0.42
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
3/4" x 3/4" x 60" wood stakes to fasten items
Materials 1583 Stakes, wood, 3/4" x 3/4" x 60" in place. Materials only. Each $1.44 100 $144.00
Small vinyl flags attached to wire stakes,
Materials 1586 Wire flags typically, 36" in length, for marking tree rows |Each $0.08 80 $6.40
Plastic cable ties (typ. 8-12") to assist in
Materials 1575 Cable ties, plastic securing items. Materials only. Each $0.07 100 $7.00
Tree shelter, solid tube type, 5" x |5" x 48" tree tube for protection from animal
Materials 1571 48" damage. Materials only. Each $1.93 100 $193.00
Tree, conifer, seedling, bare root, 1-|Bare root conifer trees, 1-1 (2 years old).
Materials 1513 1 Materials only. Each $0.39 50 $19.50
Shrub, seedling or transplant, bare |Bare root hardwood trees 6-18" tall. Materials
Materials 1506 root, 6-18" only. Each $0.70 125 $87.50
Tree, hardwood, seedling or Bare root hardwood trees 6-18" tall. Materials
Materials 1509 transplant, bare root, 6-18" only. Each $0.52 100 $52.00
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 2 $52.24
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 2 $38.56
Mechanical tree planter. Requires a pulling
unit of either tractor or small dozer depending]
Equipment/Installation 1600 Mechanical tree planter upon site conditions. Does not include labor. |Hour $4.38 2 $8.76
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 10 $167.20
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 2 $41.22
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 1.5 $25.34




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

382 - Fence

Scenario ID

1

Scenario Name

Barbed Wire, Multi-strand

Scenario Description

Multi-strand, Barbed Wire - Installation of fence will allow for implementation of grazing management that allows for an adequate rest and recovery period,
protection of sensitive area, improved water quality, reduction of noxious and invasive weeds. Constructed using fencing materials rather than a pre-manufactured
gate.

Before Practice Situation

On grazing lands health and vigor are negatively impacted by poor grazing distribution, timing of grazing and inadequate rest and recovery periods. Water quality is
impacted by increased erosion and runoff, cattle access to water bodies is uncontrolled. Reduced vegetative cover increases the opportunity for encroachment of
noxious and invasive weeds.

After Practice Situation

Installation of fence will allow for implementation of grazing management that allows for an adequate rest and recovery period, protection of sensitive area, improved
water quality, reduction of noxious and invasive weeds. Fence includes posts, wire, fasteners, gates, etc... Four strand wire is commonly installed. Fence will be installed
with wildlife friendly considerations.

Scenario Feature Measure

Length of Fence

Scenario Unit Foot
Scenario Typical Size 3960
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,776.67 $0.95
Equipment/Installation $263.90 $0.07
Labor $571.21 $0.14
Mobilization $238.94 $0.06
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $4,850.72 $1.22
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Fence, Wire Assembly, Barbed
Materials 30 Wire, 3 Strand Brace pins, battens, clips, staples Foot $0.16 5280 $844.80
Materials 11 Post, Wood, CCA treated, 5" x8' |Wood Post, End 5" X 8', CCA Treated Each $15.72 10 $157.20
Materials 10 Post, Wood, CCA treated, 4" x 8' Wood Post, Line 4" X 8', CCA Treated Each $10.69 7 $74.83
Materials 9 Post, Wood, CCA treated, 3-4" x 7' |Wood Post, Line 3-4" X 7', CCA Treated Each $9.04 80 $723.20
Wire, Barbed, Galvanized, 12.5
Materials 1 Gauge, 1,320' roll Galvanized 12.5 gauge, 1,320' roll Each $63.52 12 $762.24
Materials 15 Post, Steel T, 1.33 Ibs, 6' Steel Post, Studded 6' - 1.33 |b Each $7.59 160 $1,214.40
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 5 $96.40
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 5 $130.60
Auger or post driver attachment to a tractor
or skidsteer. Does not include power unit.
Equipment/Installation 934 Auger, Post driver attachment Labor not included. Hour $7.38 5 $36.90
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 28 $468.16
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 5 $103.05
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50
Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 2 $40.84
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 2 $164.32
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

382 - Fence

Scenario ID

2

Scenario Name

Barbed Wire, Multi-strand with Fence Markers

Scenario Description

Multi-strand, Barbed Wire - Installation of fence will allow for implementation of grazing management that allows for an adequate rest and recovery period,

protection of sensitive area, improved water quality, reduction of noxious and invasive weeds. Constructed using fencing materials rather than a pre-manufactured

gate.

Before Practice Situation

On grazing lands health and vigor are negatively impacted by poor grazing distribution, timing of grazing and inadequate rest and recovery periods. Water quality is

impacted by increased erosion and runoff, cattle access to water bodies is uncontrolled. Reduced vegetative cover increases the opportunity for encroachment of

noxious and invasive weeds.

After Practice Situation

Installation of fence will allow for implementation of grazing management that allows for an adequate rest and recovery period, protection of sensitive area, improved
water quality, reduction of noxious and invasive weeds. Fence includes posts, wire, fasteners, gates, etc... Four strand wire is commonly installed. Fence will be installed

with wildlife friendly considerations.

Scenario Feature Measure

Length of Fence

Scenario Unit

Foot

Scenario Typical Size

3960

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $4,172.67 $1.05
Equipment/Installation $263.90 $0.07
Labor $604.65 $0.15
Mobilization $238.94 $0.06
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $5,280.16 $1.33

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Fence, Wire Assembly, Barbed
Materials 30 Wire, 3 Strand Brace pins, battens, clips, staples Foot $0.16 5280 $844.80
Marking material using the "undersill" strips
of vinyl siding made by Georgia Pacific. Priced
per foot of fence per each wire. Materials
Materials 241 Vinyl Undersill Strips only. Foot $0.05 7920 $396.00
Materials 11 Post, Wood, CCA treated, 5" x8' |Wood Post, End 5" X 8', CCA Treated Each $15.72 10 $157.20
Materials 10 Post, Wood, CCA treated, 4" x8' |Wood Post, Line 4" X 8', CCA Treated Each $10.69 7 $74.83
Materials 9 Post, Wood, CCA treated, 3-4" x 7' |Wood Post, Line 3-4" X 7', CCA Treated Each $9.04 80 $723.20
Wire, Barbed, Galvanized, 12.5
Materials 1 Gauge, 1,320' roll Galvanized 12.5 gauge, 1,320' roll Each $63.52 12 $762.24
Materials 15 Post, Steel T, 1.33 |bs, 6' Steel Post, Studded 6' - 1.33 |b Each $7.59 160 $1,214.40
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 5 $96.40
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 5 $130.60
Auger or post driver attachment to a tractor
or skidsteer. Does not include power unit.
Equipment/Installation 934 Auger, Post driver attachment Labor not included. Hour $7.38 5 $36.90
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 30 $501.60
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 5 $103.05
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50
Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 2 $40.84
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 2 $164.32
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

382 - Fence

Scenario ID

5

Scenario Name

Woven Wire

Scenario Description

Woven - Installation of fence will allow for implementation of a grazing management that allows for an adequate rest and recovery period, protection of sensitive area,
improved water quality, reduction of noxious and invasive weeds. Woven wire is typically used in applications with sheep, goats, hogs, wildlife exclusion,
shelterbelt/tree protection, etc. Constructed using fencing materials rather than a pre-manufactured gate. Includes 32" woven wire with 2 strands of barbed wire.

Before Practice Situation

On grazing lands health and vigor are negatively impacted by poor grazing distribution, timing of grazing and inadequate rest and recovery periods. Water quality is

impacted by increased erosion and runoff, livestock access to water bodies is uncontrolled. Reduced vegetative cover increases opportunity for encroachment of

noxious and invasive weeds.

After Practice Situation

Installation of fence will allow for implementation of a rotational grazing plan that allows for an adequate rest and recovery period, protection of sensitive area,
improved water quality, reduction of noxious and invasive weeds. Woven wire fence includes posts, wire, fasteners, gates, etc... Woven wire is typically used in
applications with sheep, goats, hogs, wildlife exclusion, shelterbelt/tree protection, etc.

Scenario Feature Measure

Length of Fence

Scenario Unit

Foot

Scenario Typical Size

3960

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $5,445.27 $1.38
Equipment/Installation $263.90 $0.07
Labor $571.21 $0.14
Mobilization $238.94 $0.06
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $6,519.32 $1.65
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Fence, Wire Assembly, Barbed
Materials 30 Wire, 3 Strand Brace pins, battens, clips, staples Foot $0.16 2640 $422.40
Fence, Wire Assembly, Woven
Materials 35 Wire Brace pins, twist sticks, staples Foot $0.12 3960 $475.20
Wire, Woven, Galvanized, 12.5
Materials 3 Gauge, 32" Galvanized 12.5 gauge, 32" - 330' roll Each $166.41 12 $1,996.92
Materials 11 Post, Wood, CCA treated, 5" x8' |Wood Post, End 5" X 8', CCA Treated Each $15.72 10 $157.20
Materials 10 Post, Wood, CCA treated, 4" x8' |Wood Post, Line 4" X 8', CCA Treated Each $10.69 7 $74.83
Materials 9 Post, Wood, CCA treated, 3-4" x 7' |Wood Post, Line 3-4" X 7', CCA Treated Each $9.04 80 $723.20
Wire, Barbed, Galvanized, 12.5
Materials 1 Gauge, 1,320' roll Galvanized 12.5 gauge, 1,320' roll Each $63.52 6 $381.12
Materials 15 Post, Steel T, 1.33 |bs, 6' Steel Post, Studded 6' - 1.33 |b Each $7.59 160 $1,214.40
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 5 $96.40
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 5 $130.60
Auger or post driver attachment to a tractor
or skidsteer. Does not include power unit.
Equipment/Installation 934 Auger, Post driver attachment Labor not included. Hour $7.38 5 $36.90
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 28 $468.16
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 5 $103.05
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50
Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 2 $40.84
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 2 $164.32
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

382 - Fence

Scenario ID

6

Scenario Name

Electric, high tensil with energizer

Scenario Description

Electric - Installation of fence will allow for implementation of a grazing management that allows for an adequate rest and recovery period, protection of sensitive

area, improved water quality, reduction of noxious and invasive weeds. Includes 3 strands of high-tensil wire with energizer

Before Practice Situation

On grazinglands health and vigor are negatively impacted by poor grazing distribution, timing of grazing and inadequate rest and recovery periods. Water quality is

impacted by increased erosion and runoff, cattle access to water bodies is uncontrolled. Reduced vegetative cover increases the opportunity for encroachment of

noxious and invasive weeds.

After Practice Situation

Installation of fence will allow for implementation of grazing management that allows for an adequate rest and recovery period, protection of sensitive area, improved

water quality, reduction of noxious and invasive weeds. Fence includes posts, wire, fasteners, gates, fence charger, etc... Two to three strand wire is commonly
installed. Fence will be installed with wildlife friendly considerations.

Scenario Feature Measure

Length of Fence

Scenario Unit

Foot

Scenario Typical Size

2640

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,333.25 $0.51
Equipment/Installation $158.34 $0.06
Labor $262.47 $0.10
Mobilization $119.47 $0.05
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $1,873.53 $0.71

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Brace pins, springs, strainers, battens, clips,
Fence, Wire Assembly, High crimp sleeves, staples, insulators, wrap
Materials 34 Tensile, Electric, 3 Strand around sleeves Foot $0.12 2640 $316.80
Materials 29 Electric, Energizer, 6 joule Electric, Energizer, 6 joule for electric fence  |Each $331.70 1 $331.70
Materials 11 Post, Wood, CCA treated, 5" x8' |Wood Post, End 5" X 8', CCA Treated Each $15.72 8 $125.76
Materials 10 Post, Wood, CCA treated, 4" x 8' Wood Post, Line 4" X 8', CCA Treated Each $10.69 4 $42.76
Wire, High Tensile, 12.5 Gauge,
Materials 2 4,000’ roll High Tensile 12.5 gauge, 4,000' roll Each $116.48 2 $232.96
Materials 15 Post, Steel T, 1.33 |bs, 6' Steel Post, Studded 6' - 1.33 |b Each $7.59 35 $265.65
Materials 21 Electric, Ground Rod Clamps Electric, Ground Rod Clamps for electric fence |Each $2.39 2 $4.78
Materials 20 Electric, Ground Rods Electric, Ground Rod for electric fence Each $12.84 1 $12.84
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 3 $57.84
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 3 $78.36
Auger or post driver attachment to a tractor
or skidsteer. Does not include power unit.
Equipment/Installation 934 Auger, Post driver attachment Labor not included. Hour $7.38 3 $22.14
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 12 $200.64
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 3 $61.83
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50
Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 1 $20.42
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 1 $82.16
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 1 $16.89




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Range/Pasture Grazing

Practice Code/Name

382 - Fence

Scenario ID

8

Scenario Name

Protective Fence

Scenario Description

A barrier (fence) implemented on an NRCS constructed waste storage system according to engineering design to exclude human access. Permanently installed fence
built to (1) keep humans away from waste ponds & lagoons, (2) to protect sensitive areas (riparian areas, wetlands, springs, etc.) from heavy livestock pressure, (3) to
protect newly installed conservation practices where vulnerable to livestock damage. Heavy grade fence materials and close post spacing required.

Before Practice Situation

Where a NRCS designed and constructed waste storage pond is planned whereby significant risk to human safety is determined to be evident. Livestock has access to
sensitive areas or area with newly installed conservation practices that may cause detrimental effect to animal/human health and wilidlife habitat. Resouce concerns
affected are plant health and vigor, wildlife habitat, compaction of soils, runoff of sediment or water quality due to turbidity..

After Practice Situation

Humans and livestock are excluded from the waste storage pond for safety purposes by installing a fence around a waste holding pond. Improved livestock control
and access to water or other sensative areas will promote saftey for livestock/humans improve health, vigor of sensitive species, limiting soil erosion, and condition.

Scenario Feature Measure

Length of Fence

Scenario Unit

Foot

Scenario Typical Size

1320

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $1,414.23 $1.07
Equipment/Installation $290.56 $0.22
Labor $591.82 $0.45
Mobilization $238.94 $0.18
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $2,535.55 $1.92

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Fence, Wire Assembly, Barbed
Materials 30 Wire, 3 Strand Brace pins, battens, clips, staples Foot $0.16 1760 $281.60
Materials 11 Post, Wood, CCA treated, 5" x8' |Wood Post, End 5" X 8', CCA Treated Each $15.72 8 $125.76
Materials 10 Post, Wood, CCA treated, 4" x8' |Wood Post, Line 4" X 8', CCA Treated Each $10.69 6 $64.14
Materials 9 Post, Wood, CCA treated, 3-4" x 7' |Wood Post, Line 3-4" X 7', CCA Treated Each $9.04 30 $271.20
Wire, Barbed, Galvanized, 12.5
Materials 1 Gauge, 1,320' roll Galvanized 12.5 gauge, 1,320' roll Each $63.52 4 $254.08
Materials 15 Post, Steel T, 1.33 |bs, 6' Steel Post, Studded 6' - 1.33 |b Each $7.59 55 $417.45
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 6 $115.68
Equipment and power unit costs. Labor not
Equipment/Installation 939 Truck, Pickup included. Hour $26.12 5 $130.60
Auger or post driver attachment to a tractor
or skidsteer. Does not include power unit.
Equipment/Installation 934 Auger, Post driver attachment Labor not included. Hour $7.38 6 $44.28
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 28 $468.16
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 6 $123.66
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50
Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 2 $40.84
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 2 $164.32
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Forestry

Practice Code/Name

383 - Fuel Break

Scenario ID

1

Scenario Name

FuelBreak

Scenario Description

Fuel Break installation requires tree thinning, treating woody residue, pruning, and mowing. Thinning treatment and pruning is done by hand, treating woody residue
(piling/burning, crushing, or off-site removal) and mowing are mechanized.
accumulation & undesirable productivity and health.

Resource concerns are degraded plant condition - wildfire hazard, excess biomass

Before Practice Situation

Forest stand is overstocked with desirable and undesirable trees. Overstocking creates conditions conducive to wildfire movement across the landscape, and severe
loss/damage of the forest stand. Shrub levels are high and significanly increase wildfire risk. Tree crowns are touching, trees retain limbs down to understory
vegetation creating a "ladder" for fire movement into the overstory, and understory vegetation (brush and grasses) create a significant fuel load to rate a high to
severe fire hazard. The terrain is moderately to steeply sloped (1-30%), increasing difficulty as slope steepens.

After Practice Situation

Fuel Break is installed at the property line or a key locations to reduce crown fire spread. Size of fuel break is 4 acres; the width varies due to site conditions. The trees
are thinned so open gaps are created in crown overstory, branches on remaining trees are pruned to 8 to 10 feet in height, all woody residue (thinned trees and
pruned branches) are treated (piled/burned or lopped/scattered) so little remains in the fuel break and understory vegetation is mowed down to less than 1 foot in
height. Cut stumps have been chemically treated to control sprouting.

Scenario Feature Measure

Area of Treatment

Scenario Unit

Acre

Scenario Typical Size

4

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $264.12 $66.03
Equipment/Installation $2,503.52 $625.88

Labor $2,147.70 $536.93
Mobilization $980.50 $245.13
Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $0.00 $0.00

Total $5,895.84 $1,473.96

Cost Details:

Cost Category

Component ID

Component Name

Component Description Unit Price ($/unit)

Quantity

Cost

Materials

338

Herbicide, Triclopyor

Triclopyr butoxyethyl ester (BEE) is a selective
foliar and root absorbed, translocated
herbicide used for control of woody and
broadleaf plants. Product is typically used in
these practices 595, 314, 645 and 666. Refer
to WIN-PST for product names and active
ingredients. Materials only. Acre $61.01

$244.04

Materials

313

Tree Marking Paint

Trees to be cut through tree marking are
physically identified through the application
of paint on the tree. Typically one quart of
paint is used to mark one acre of trees. Acre $5.02

$20.08

Equipment/Installation

940

Mower, Bush Hog

Equipment and power unit costs. Labor not
included. Hour $42.50

$340.00

Equipment/Installation

964

Chemical, spot treatment, single
stem application

Ground applied chemical to individual plants
or group of plants, e.g., backpack sprayer
treatment. Equipment and labor cost
included. Hour $55.87

$446.96

Equipment/Installation

939

Truck, Pickup

Equipment and power unit costs. Labor not
included. Hour $26.12

$208.96

Equipment/Installation

1319

Pruning tool, pole saw

Gasoline powered pole chainsaw. Labor not
included. Hour $6.00

$48.00

Equipment/Installation

1318

Pruning tools, hand tools

Pruning tools, hand tools, shears, loppers,
pole saw, handsaw Equipment costs only.
Labor not included. Hour $2.00

$16.00

Equipment/Installation

927

Dozer, 140 HP

Track mounted Dozer with horsepower range
of 125 to 160. Equipment and power unit

costs. Labor not included. Hour $101.16

10

$1,011.60

Equipment/Installation

937

Chainsaw

Equipment and power unit costs. Labor not
included. Hour $5.40

80

$432.00

Labor

231

General Labor

Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
spreader, flagger, etc. Hour $16.72

80

$1,337.60

Labor

232

Equipment Operators, Light

Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Mulchers Hour $20.61

$164.88

Labor

233

Equipment Operators, Heavy

Includes: Cranes, Hydraulic Excavators >=50

HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment
>=150 HP, Scrapers, Water Wagons. Hour $24.79

10

$247.90




Labor involving supervision or management
activities. Includes crew supervisors, foremen
and farm/ranch managers time required for

Labor 234 Supervisor or Manager adopting new technology, etc. Hour $33.11 12 $397.32
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 12 $202.68
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50
Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,
Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 4 $81.68
Equipment with 70-150 HP or typical weights
Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 1 $120.38
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 1 $82.16
Mobilization of supervisors or management.
Mobilization, Supervisor or Includes crew supervisors, foremen and
Mobilization 1145 Manager farm/ranch managers, etc. Hour $32.80 12 $393.60
Mobilization cost of materials for special
cases where the distance from the supplier
delivery point to the job site exceeds 50 miles.|
The costs for shipping by UPS or bulk freight
shipping to a location within 50 miles of the
Mobilization, Material, distance > |job site have already been included in the
Mobilization 1043 50 miles component price. Dollar $1.00 100 $100.00




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

386 - Field Border

Scenario ID

1

Scenario Name

Native species

Scenario Description

A strip of permanent vegetation established at the edge or around the perimeter of a field. This practice may also apply to recreation land or other land uses where
agronomic crops including forages are grown. Practice includes seedbed prep and planting of native species. The area of the field border is taken out of production.

Before Practice Situation

Before practice conditions may vary widely. Fields may have erosion issues from wind or water, a field border may be needed to manage pest populations, protect soil
and water quality, provide wildlife food and cover, provide pollinator habitat, or a field border may be used to increase carbon storage and improve air quality. Water
quality, soil erosion and/or wildlife food and cover may all be primary resource concerns.

After Practice Situation

This practice when applied around a field will support and connect other buffer practices within and between fields. Native grasses, legumes and forbs will be
established around the field edges to the extent needed to meet the resource needs and producer objectives. Minimum field border widths shall be based on NRCS
local design criteria specific to the purpose for installing the practice. Native species shall be selected that do not function as a host for diseases of a field crop and
have physical charactaristics necessary to control wind and water erosion to tolerable levels on the field border area.

Scenario Feature Measure

number of acres

Scenario Unit Acre
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $97.07 $97.07
Equipment/Installation $18.72 $18.72
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $228.11 $228.11
Total $343.90 $343.90
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 1 $11.04
Materials 104 Alfalfa (Medicago sativa) Introduced Legumes and shipping. Pound $4.15 5 $20.75
Switchgrass, Blackwell (Panicum
Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 0.6 $5.77
Side Oats Grama (Bouteloua
Materials 81 curtipendula) Native Grasses and shipping. Pound $14.86 1.2 $17.83
Little Blue Stem (Schizachyrium
Materials 79 scoparium) Native Grasses and shipping. Pound $15.43 0.8 $12.34
Indian Grass, Tomahawk
Materials 78 (Sorghastrum nutans) Native Grasses and shipping. Pound $12.63 1.2 $15.16
Big Blue Stem (Andropogon
Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 1.2 $14.17
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 1 $4.37
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 0.5 $146.02
Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 0.5 $82.10




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

386 - Field Border

Scenario ID

2

Scenario Name

Introduced species

Scenario Description

A strip of permanent vegetation established at the edge or around the perimeter of a field. This practice may also apply to recreation land or other land uses where
agronomic crops including forages are grown. Practice includes seedbed prep and planting of introduced species. The area of the field border is taken out of
production.

Before Practice Situation

Before practice conditions may vary widely. Fields may have erosion issues from wind or water, a field border may be needed to manage pest populations, protect soil
and water quality, provide wildlife food and cover, provide pollinator habitat, or a field border may be used to increase carbon storage and improve air quality. Water
quality, soil erosion and/or wildlife food and cover may all be primary resource concerns.

After Practice Situation

This practice when applied around a field will support and connect other buffer practices within and between fields. Introduced grasses and legumes will be
established around the field edges to the extent needed to meet the resource needs and producer objectives. Minimum field border widths shall be based on NRCS
local design criteria specific to the purpose for installing the practice. Introduced species of grasses, legumes, forbs or shrubs shall be selected that are adapted to site,
will not function as a host for diseases of a field crop and have physical charactaristics necessary to control wind and water erosion to tolerable levels on the field
border area.

Scenario Feature Measure

Number of acres

Scenario Unit Acre
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $99.84 $99.84
Equipment/Installation $25.76 $25.76
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $228.11 $228.11
Total $353.71 $353.71
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 1 $11.04
Smooth Bromegrass (Bromus
Materials 95 inermis) Introduced Perennial Grasses and shipping.  |Pound $3.15 10 $31.50
Materials 104 Alfalfa (Medicago sativa) Introduced Legumes and shipping. Pound $4.15 6 $24.90
Price per pound of P205 supplied by
Superphosphate. Price is not per pound of
total product applied, no conversion is
Materials 73 Phosphorus, P205 needed. Pound $0.75 20 $15.00
Price per pound of N supplied by Urea. Price
is not per pound of total product applied, no
Materials 71 Nitrogen (N), Urea conversion is needed. Pound $0.58 30 $17.40
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 1 $4.37
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Dry bulk fertilizer application performed by
Fertilizer, ground application, dry [ground equipment. Includes equipment,
Equipment/Installation 950 bulk power unit and labor costs. Acre $7.04 1 $7.04
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 0.5 $146.02
Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 0.5 $82.10




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

386 - Field Border

Scenario ID

3

Scenario Name

Pollinator Habitat

Scenario Description

A strip of permanent vegetation established at the edge or around the perimeter of a field. This practice may also apply to recreation land or other land uses where
agronomic crops including forages are grown. Practice includes seedbed prep and planting of pollinator friendly herbaceous species. The area of the field border is
taken out of production.

Before Practice Situation

Before practice conditions may vary widely. Fields may have erosion issues from wind or water, a field border may be needed to manage pest populations, protect soil
and water quality, provide wildlife food and cover, provide pollinator habitat, or a field border may be used to increase carbon storage and improve air quality. Water
quality, soil erosion and/or wildlife food and cover may all be primary resource concerns.

After Practice Situation

This practice when applied around a field will support and connect other buffer practices within and between fields. Pollinator herbaceous plantings will provide
species which flower throughout the growing season. This provides a source of nectar for adult pollinators and a diversity of herbaceous material for immature
pollinator life stages and for nesting. Minimum field border widths shall be based on NRCS local design criteria specific to the purpose for installing the practice.
Species selected shall meet the pollinator habitat requirements of the state and be adapted to site; not function as a host for diseases of a field crop and; have physical
charactaristics necessary to control wind and water erosion to tolerable levels on the field border area.

Scenario Feature Measure

Number of acres

Scenario Unit Acre
Scenario Typical Size 1
Cost Summary:
Cost Category Scenario Cost Scenario Cost/Unit
Materials $381.45 $381.45
Equipment/Installation $18.72 $18.72
Labor $0.00 $0.00
Mobilization $0.00 $0.00
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $228.11 $228.11
Total $628.28 $628.28
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Butterfly Milkweed (Asclepias
Materials 132 tuberosa) Native Forbs and shipping. Pound $437.08 0.13 $56.82
Slender Bush Clover (Lespedeza
Materials 127 virginica) Native Legumes and shipping. Pound $224.95 0.06 $13.50
Round Headed Bush Clover
Materials 126 (Lespedeza capitata) Native Legumes and shipping. Pound $202.95 0.05 $10.15
Partidge Pea (Chamaecrista
Materials 125 fasciculata) Native Legumes and shipping. Pound $15.70 1.4 $21.98
Materials 123 Leadplant (Amorpha canescens) Native Legumes and shipping. Pound $148.45 0.21 $31.17
Materials 151 Stiff Goldenrod (Solidago rigida) Native Forbs and shipping. Pound $143.45 0.02 $2.87
Materials 148 Black-Eyed Susan (Rudbeckia hirta) |Native Forbs and shipping. Pound $33.55 0.05 $1.68
Compass Plant (Silphium
Materials 161 laciniatum) Native Forbs and shipping. Pound $164.62 0.35 $57.62
Lanceleaf Coreopsis (Coreopsis
Materials 164 lanceolata) Native Forbs and shipping. Pound $33.34 0.4 $13.34
Upright Coneflower (Ratibida
Materials 165 columnifera) Native Forbs and shipping. Pound $40.59 0.1 $4.06
Materials 144 Wild Begamot (Monarda fistulosa) [Native Forbs and shipping. Pound $212.42 0.01 $2.12
Gray Headed Coneflower (Ratibida
Materials 146 pinnata) Native Forbs and shipping. Pound $46.27 0.2 $9.25
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 1 $11.04
New England Aster (Aster novae-
Materials 134 angliae) Native Forbs and shipping. Pound $335.30 0.01 $3.35
Materials 104 Alfalfa (Medicago sativa) Introduced Legumes and shipping. Pound $4.15 0.4 $1.66
Little Blue Stem (Schizachyrium
Materials 79 scoparium) Native Grasses and shipping. Pound $15.43 6 $92.58
Canadian Milk Vetch (Astragalus
Materials 120 canadensis) Native Legumes and shipping. Pound $64.70 0.3 $19.41
Illinois Bundleflower (Desmanthus
Materials 122 illinoensis) Native Legumes and shipping. Pound $27.94 1 $27.94
Materials 113 Sweet Clover (Melilotus spp.) Introduced Legumes and shipping. Pound $3.04 0.3 $0.91
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 1 $4.37
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Foregone Income 1959 FI, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 0.5 $146.02
Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 0.5 $82.10




Scenario Worksheet

Practice and Scenario Description:

Information Type Data

Region Northern Plains
State South Dakota
Discipline Group Agronomy
Practice Code/Name 386 - Field Border
Scenario ID 5

Scenario Name Organic Seed

A strip of permanent vegetation established at the edge or around the perimeter of a field. This practice may also apply to recreation land or other land uses where
Scenario Description agronomic crops including forages are grown. Practice includes seedbed prep and planting of organic seed for herbaceous species. The area of the field border is
taken out of production.

Before practice conditions may vary widely. Fields may have erosion issues from wind or water, a field border may be needed to manage pest populations, protect soil
Before Practice Situation and water quality, provide wildlife food and cover, provide pollinator habitat, or a field border may be used to increase carbon storage and improve air quality. Water
quality, soil erosion and/or wildlife food and cover may all be primary resource concerns.

This practice when applied around a field will support and connect other buffer practices while creating a buffer between organic systems and conventional cropping
systems. Organic grasses and legumes will be established around the field edges to the extent needed to meet the resource needs and producer objectives. Minimum
field border widths shall be based on NRCS local design criteria specific to the purpose for installing the practice. Species selected shall be adapted to site, not function
as a host for diseases of a field crop and have physical charactaristics necessary to control wind and water erosion to tolerable levels on the field border area.

After Practice Situation

Scenario Feature Measure Number of Acres
Scenario Unit Acre
Scenario Typical Size 1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $80.88 $80.88
Equipment/Installation $88.95 $88.95

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $228.11 $228.11

Total $397.94 $397.94

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Switchgrass, Blackwell (Panicum

Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 0.6 $5.77
Side Oats Grama (Bouteloua

Materials 81 curtipendula) Native Grasses and shipping. Pound $14.86 1.2 $17.83
Little Blue Stem (Schizachyrium

Materials 79 scoparium) Native Grasses and shipping. Pound $15.43 0.8 $12.34
Indian Grass, Tomahawk

Materials 78 (Sorghastrum nutans) Native Grasses and shipping. Pound $12.63 1.2 $15.16
Big Blue Stem (Andropogon

Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 1.2 $14.17
Certified Organic, Sweet Clover

Materials 118 (Melilotus spp.) Introduced Legumes and shipping. Pound $3.12 5 $15.60

Aerator, rolling drum chopper, etc. Includes
Equipment/Installation 944 Site Preparation, Mechanical equipment, power unit and labor costs. Acre $59.67 1 $59.67

Includes heavy disking (offset) or chisel plow.
Includes equipment, power unit and labor
Equipment/Installation 946 Tillage, Primary costs. Acre $14.93 1 $14.93

Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35

Foregone Income 1959 FI, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 0.5 $146.02

Foregone Income 1963 FI, Wheat Dryland Dryland Wheat is Primary Crop Acre $164.19 0.5 $82.10




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Wildlife Wetland

Practice Code/Name

390 - Riparian Herbaceous Cover

Scenario ID

1

Scenario Name

Native Species, Pollinator Planting

Scenario Description

Native Species: This scenario addresses inadequate herbaceous plant community function or diversity within the specific transitional zone between terrestrial and
aquatic habitats in rangeland, pasture, cropland, and forest where natural seeding methods and/or management is unlikely to improve the plant community within a
reasonable time period. This scenario applies to work not covered under NRCS Conservation Practice Range Planting (528), Forage and Biomass Planting (512), Critical
Area Planting (342), Filter Strip (393), Restoration and Management of Rare and Declining Habitats (643), Streambank and Shoreline Protection ( 580), Vegetated
Treatment Area (635), Wetland Enhancement ( 659), or Wetland Restoration (657). The typical setting for this scenario is usually a narrow strip between the aquatic
and terrestrial habitats subject to intermittant flooding and saturated soils where the exising plant community has been disturbed, destroyed, or the species diversity is
unable to provide proper function and/or adequate habitat. Where the establishment of a diverse riparian herbaceous plant community is desired, an adapted mix of
native grasses, legumes, and/or forbs tolerant to the site conditions will be planted by broadcast and/or no-till or range drill seeding methods as necessary to
accomplish the intended purpose(s). Where chemical control of undesirable vegetation, including invasives, is required to reduce competition for the desired plant
community the Herbaceous Weed Control (315) practice should be used. Seedbed preparation may require LIGHT TILLAGE (disking). WHEN POLLINATOR HABITAT IS A
CONSIDERATION: Include 5-10 adapted forb species that bloom sequentially throughout the growing season where feasible

Before Practice Situation

The riparian zone, the specific area between terrestrial and aquatic habitats, is currently an undesirable or inadequate stand of perennial or annual vegetation and
natural reseeding or vegetation management is unlikely to improve the plant community within a reasonable amount of time to adequately address streambank
and/or shoreline stability, dissipate stream energy and trap sediment, improve and/or maintain water quality, and/or provide adequate habitat corridors, food and/or
cover for fish, wildlife, pollinators, and/or livestock resource conern(s). Existing conditions often require suppression or eradication of current vegetation by
conventional mechanical or chemical (Herbaceous Weed Control (315)) methods to ensure establishment success of the new planting. Soil quality may be reduced due
to compaction and may require light tillage to prepare a proper seedbed.

After Practice Situation

The riparian zone, the transitional zone between the terrestrial and aquatic habitats, is established to an adapted, diverse vegetative plant community and is under
close management to insure long term survival and ecological succession. The quality and quantity of the riparian zone components are managed to support the
species that depend on it for habitat as well as the functions it performs for stabilizing the streambank and/or shoreline, dissipating stream energy and trapping
sediment, and improving and/or maintaining water quality. These functions include: stream temperature moderation through shading, recruitment of non-woody
organic matter, habitat for terrestrial insects and other riparian dependent species, streambank integrity, and filtration of contaminants from surface run-off into the
stream.

Scenario Feature Measure

Acres of Riparian Herbaceous Cover

Scenario Unit

Acre

Scenario Typical Size

5

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $578.04 $115.61
Equipment/Installation $143.55 $28.71
Labor $0.00 $0.00
Mobilization $33.78 $6.76
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $114.65 $22.93
Total $870.02 $174.00
Cost Details:
Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Materials 1463 Blue Flax (Linum perenne) Native Forbs & shipping Pound $21.47 0.95 $20.40
Western Wheatgrass (Pascopyrum
Materials 1089 smithii) Native Grasses and shipping. Pound $7.79 15 $116.85
Big Blue Stem (Andropogon
Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 7.5 $88.58
Switchgrass, Blackwell (Panicum
Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 4.5 $43.29
Wild Rye, Canada (Elymus
Materials 83 canadensis) Native Grasses and shipping. Pound $9.32 3.75 $34.95
Upright Coneflower (Ratibida
Materials 165 columnifera) Native Forbs and shipping. Pound $40.59 6.75 $273.98
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.63 5 $48.15
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $19.08 5 $95.40
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78
Foregone Income 2079 Fl, Grazing AUMs Grazing is the Primary Land Use AUM $22.93 5 $114.65




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Wildlife Wetland

Practice Code/Name

390 - Riparian Herbaceous Cover

Scenario ID

2

Scenario Name

Native Species

Scenario Description

Native Species: This scenario addresses inadequate herbaceous plant community function or diversity within the specific transitional zone between terrestrial and
aquatic habitats in rangeland, pasture, cropland, and forest where natural seeding methods and/or management is unlikely to improve the plant community within a
reasonable time period. This scenario applies to work not covered under NRCS Conservation Practice Range Planting (528), Forage and Biomass Planting (512), Critical
Area Planting (342), Filter Strip (393), Restoration and Management of Rare and Declining Habitats (643), Streambank and Shoreline Protection ( 580), Vegetated
Treatment Area (635), Wetland Enhancement ( 659), or Wetland Restoration (657). The typical setting for this scenario is usually a narrow strip between the aquatic
and terrestrial habitats subject to intermittant flooding and saturated soils where the exising plant community has been disturbed, destroyed, or the species diversity is
unable to provide proper function and/or adequate habitat. Where the establishment of a diverse riparian herbaceous plant community is desired, an adapted mix of
native grasses, legumes, and/or forbs tolerant to the site conditions will be planted by broadcast and/or no-till or range drill seeding methods as necessary to
accomplish the intended purpose(s). Where chemical control of undesirable vegetation, including invasives, is required to reduce competition for the desired plant
community the Herbaceous Weed Control (315) practice should be used. Seedbed preparation may require LIGHT TILLAGE (disking). WHEN POLLINATOR HABITAT IS A
CONSIDERATION: Include 5-10 adapted forb species that bloom sequentially throughout the growing season where feasible

Before Practice Situation

The riparian zone, the specific area between terrestrial and aquatic habitats, is currently an undesirable or inadequate stand of perennial or annual vegetation and
natural reseeding or vegetation management is unlikely to improve the plant community within a reasonable amount of time to adequately address streambank
and/or shoreline stability, dissipate stream energy and trap sediment, improve and/or maintain water quality, and/or provide adequate habitat corridors, food and/or
cover for fish, wildlife, pollinators, and/or livestock resource conern(s). Existing conditions often require suppression or eradication of current vegetation by
conventional mechanical or chemical (Herbaceous Weed Control (315)) methods to ensure establishment success of the new planting. Soil quality may be reduced due
to compaction and may require light tillage to prepare a proper seedbed.

After Practice Situation

The riparian zone, the transitional zone between the terrestrial and aquatic habitats, is established to an adapted, diverse vegetative plant community and is under
close management to insure long term survival and ecological succession. The quality and quantity of the riparian zone components are managed to support the
species that depend on it for habitat as well as the functions it performs for stabilizing the streambank and/or shoreline, dissipating stream energy and trapping
sediment, and improving and/or maintaining water quality. These functions include: stream temperature moderation through shading, recruitment of non-woody
organic matter, habitat for terrestrial insects and other riparian dependent species, streambank integrity, and filtration of contaminants from surface run-off into the
stream.

Scenario Feature Measure

Acres of Riparian Herbaceous Cover

Scenario Unit

Acre

Scenario Typical Size

5

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $374.00 $74.80
Equipment/Installation $143.55 $28.71

Labor $0.00 $0.00

Mobilization $33.78 $6.76

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $114.65 $22.93

Total $665.98 $133.20

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Western Wheatgrass (Pascopyrum
Materials 1089 smithii) Native Grasses and shipping. Pound $7.79 17.5 $136.33
Big Blue Stem (Andropogon
Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 13.5 $159.44
Switchgrass, Blackwell (Panicum
Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 4.5 $43.29
Wild Rye, Canada (Elymus
Materials 83 canadensis) Native Grasses and shipping. Pound $9.32 3.75 $34.95
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $19.08 5 $95.40
Includes light disking (tandem) or field
cultivator. Includes equipment, power unit
Equipment/Installation 945 Tillage, Light and labor costs. Acre $9.63 5 $48.15
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78
Foregone Income 2079 Fl, Grazing AUMs Grazing is the Primary Land Use AUM $22.93 5 $114.65




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Forestry

Practice Code/Name

391 - Riparian Forest Buffer

Scenario ID

2

Scenario Name

Bare-root, machine planted

Scenario Description

Establish a buffer of trees and/or shrubs into a suitably prepared site to restore riparian plant communities and associated benefits. The buffer will be located
adjacent to and up-gradient from a watercourse or water body extending a minimum of 35 feet wide. The planting will consist of machine planted bare-root shrubs,
evergreen, and deciduous trees in rows. Area will be planted using 3 rows and will use each of the woody plant types. Spacing between plants in-row - shrubs will be
6', evergreen tree spacing will be 12', and deciduous tree spacing at 15'. Tree rows will be 15' apart. A total tree row length of 3000'. Tree shelters will be placed on
the hardwoods and evergreens. Resource concerns to be addressed are Soil Erosion - excessive bank erosion; Water Quality - excess sediment and organics in surface
waters and elevated temperature; Degraded Plant Condition - inadequate structure and composition; and Inadequate Habitat for Fish and Wildlife - habitat

degradation.

Before Practice Situation

Typical sites include former riparian forests and habitat used for forage, cropland, speculation property, or other nonforest condition which contains undesirable
amounts or types of vegetation. Active bank erosion is depositing sediment, nutrients and organics in the riparian area. Water temperature is high due to lack of
shade. Habitat is not desirable for wildlife.

After Practice Situation

A buffer of trees and shrubs will be established along the riparian corridor which will provide stability, filtration, shade, and desirable habitat to address the above

mentioned resource concerns.

Scenario Feature Measure

Area of planting

Scenario Unit

Acre

Scenario Typical Size

B

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $2,167.50 $722.50
Equipment/Installation $350.80 $116.93

Labor $707.70 $235.90
Mobilization $99.05 $33.02

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $787.46 $262.49

Total $4,112.51 $1,370.84

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Shrub, seedling or transplant, bare |Bare root hardwood trees 18-36" tall.
Materials 1507 root, 18"-36" Materials only. Each $0.85 500 $425.00
Tree, hardwood, seedling or Bare root hardwood trees 18-36" tall.
Materials 1510 transplant, bare root, 16-36" Materials only. Each $0.62 200 $124.00
Tree, conifer, seedling, bare root, 1-|Bare root conifer trees, 1-1 (2 years old).
Materials 1513 1 Materials only. Each $0.39 250 $97.50
1" x 1" x 36" wood stakes to fasten items in
Materials 1577 Stakes, wood, 1" x 1" x 36" place. Materials only. Each $0.36 450 $162.00
Tree shelter, solid tube type, 4" x |4" x 36" tree tube for protection from animal
Materials 1565 36" damage. Materials only. Each $3.02 450 $1,359.00
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 10 $192.80
Mechanical tree planter. Requires a pulling
unit of either tractor or small dozer depending]
Equipment/Installation 1600 Mechanical tree planter upon site conditions. Does not include labor. |Hour $4.38 10 $43.80
Includes equipment, power unit and labor
Equipment/Installation 965 All terrain vehicles, ATV costs. Hour $28.55 4 $114.20
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 30 $501.60
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 10 $206.10
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 1 $82.16
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 1 $16.89
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 1.5 $438.05
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 1.5 $349.41




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Forestry

Practice Code/Name

391 - Riparian Forest Buffer

Scenario ID

3

Scenario Name

Small container, machine planted

Scenario Description

Establish a buffer of trees and/or shrubs into a suitably prepared site to restore riparian plant communities and associated benefits. The buffer will be located
adjacent to and up-gradient from a watercourse or water body extending a minimum of 35 feet wide. The planting will consist of machine planted containerized
shrubs, evergreen, and deciduous trees in rows. Area will be planted using 3 rows. Spacing between plants in-row - shrubs will be 6', evergreen tree spacing will be

12', and deciduous tree spacing at 15'. Tree rows will be 15' apart. Tree row is a total length of 3000'. Tree shelters will be placed on the hardwoods and evergreens.

Resource concerns to be addressed are Soil Erosion - excessive bank erosion; Water Quality - excess sediment and organics in surface waters and elevated
temperature; Degraded Plant Condition - inadequate structure and composition; and Inadequate Habitat for Fish and Wildlife - habitat degradation.

Before Practice Situation

Typical sites include former riparian forests and habitat used for forage, cropland, speculation property, or other nonforest condition which contains undesirable
amounts or types of vegetation. Active bank erosion is depositing sediment, nutrients and organics in the riparian area. Water temperature is high due to lack of
shade. Habitat is not desirable for wildlife.

After Practice Situation

A buffer of trees and shrubs will be established along the riparian corridor which will provide stability, filtration, shade, and desirable habitat to address the above

mentioned resource concerns.

Scenario Feature Measure

Area of planting

Scenario Unit

Acre

Scenario Typical Size

B

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,478.50 $1,159.50
Equipment/Installation $701.60 $233.87

Labor $1,415.40 $471.80
Mobilization $115.94 $38.65

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $787.46 $262.49

Total $6,498.90 $2,166.30

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
1" x 1" x 48" wood stakes to fasten items in
Materials 1578 Stakes, wood, 1" x 1" x 48" place. Materials only. Each $1.98 450 $891.00
Tree shelter, solid tube type, 4" x |4" x 48" tree tube for protection from animal
Materials 1566 48" damage. Materials only. Each $3.85 450 $1,732.50
Tree, conifer, seedling, Containerized conifer stock, 15 cubic inches
Materials 1520 containerized, 15 cu. in. (e.g. 2.0" x 6"). Materials only. Each $0.90 950 $855.00
Agricultural tractor with horsepower range of
50 to 90. Equipment and power unit costs.
Equipment/Installation 963 Tractor, agricultural, 60 HP Labor not included. Hour $19.28 20 $385.60
Mechanical tree planter. Requires a pulling
unit of either tractor or small dozer depending]
Equipment/Installation 1600 Mechanical tree planter upon site conditions. Does not include labor. |Hour $4.38 20 $87.60
Includes equipment, power unit and labor
Equipment/Installation 965 All terrain vehicles, ATV costs. Hour $28.55 8 $228.40
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials
Labor 231 General Labor spreader, flagger, etc. Hour $16.72 60 $1,003.20
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,
Labor 232 Equipment Operators, Light Mulchers Hour $20.61 20 $412.20
Equipment <70 HP but can't be transported
by a pick-up truck or with typical weights
Mobilization 1138 Mobilization, small equipment between 3,500 to 14,000 pounds. Each $82.16 1 $82.16
Mobilization of general labor: Ex. pipe layer,
herder, concrete placement, materials
Mobilization 1142 Mobilization, General labor spreader, flagger, etc. Hour $16.89 2 $33.78
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 1.5 $438.05
Foregone Income 1961 Fl, Soybeans Dryland Dryland Soybeans is Primary Crop Acre $232.94 1.5 $349.41




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Agronomy

Practice Code/Name

393 - Filter Strip

Scenario ID

1

Scenario Name

Native species

Scenario Description

A strip or area of native herbaceous vegetation situated between cropland, grazing land or disturbed land and sensitive areas. Practice includes seedbed prep and
planting of native species. The area of the filter strip is taken out of production.

Before Practice Situation

Annual cropland, grazing land, or disturbed land (including forestland) allows for runoff of suspended solids, dissolved and/or associated contaminants into
environmentally-sensitive areas such as wetlands, riparian zones, critical habitat and neighboring non-ag properties. Water Quality resource concerns are associated

with this practice.

After Practice Situation

The planned filter strip will be established and mainatined per the practice plan that will meet the criteria for the planned purpose(s). The vegetation will consist of
native species. The filter strip will have adequate width to filter the planned pollutants. The practice includes seedbed preparation, seeding, and operation and
maintenance to maintain the vegetation and the function of the filter strip. Species selected shall be able to withstand partial burial by sediment and tolerant of

herbicides used on contribution area while protecting environmentally-sensitive areas. The area of the filter strip is taken out of production.

Scenario Feature Measure

number of acres

Scenario Unit

Acre

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $101.22 $101.22
Equipment/Installation $18.72 $18.72

Labor $0.00 $0.00

Mobilization $0.00 $0.00

Acquisition of Technical Knowledge $0.00 $0.00

Foregone Income $292.03 $292.03

Total $411.97 $411.97

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
A broad-spectrum, non-selective systemic
herbicide. Product is typically used in these
practices 340, 645, 314, 666, and 512. Refer
to WIN-PST for product names and active
Materials 334 Herbicide, Glyphosate ingredients. Materials only. Acre $11.04 1 $11.04
Switchgrass, Blackwell (Panicum
Materials 82 virgatum) Native Grasses and shipping. Pound $9.62 0.6 $5.77
Side Oats Grama (Bouteloua
Materials 81 curtipendula) Native Grasses and shipping. Pound $14.86 1.2 $17.83
Little Blue Stem (Schizachyrium
Materials 79 scoparium) Native Grasses and shipping. Pound $15.43 0.8 $12.34
Indian Grass, Tomahawk
Materials 78 (Sorghastrum nutans) Native Grasses and shipping. Pound $12.63 1.2 $15.16
Big Blue Stem (Andropogon
Materials 76 |gerardii) Native Grasses and shipping. Pound $11.81 1.2 $14.17
Materials 104 Alfalfa (Medicago sativa) Introduced Legumes and shipping. Pound $4.15 6 $24.90
Seeding Operation, No Till/Grass  |No Till drill or grass drill for seeding. Includes
Equipment/Installation 960 Drill equipment, power unit and labor costs. Acre $14.35 1 $14.35
Chemical application performed by ground
equipment. Includes equipment, power unit
Equipment/Installation 948 Chemical, ground application and labor costs. Acre $4.37 1 $4.37
Foregone Income 1959 Fl, Corn Dryland Dryland Corn is Primary Crop Acre $292.03 1 $292.03




Scenario Worksheet

Practice and Scenario Description:

Information Type

Data

Region

Northern Plains

State

South Dakota

Discipline Group

Forestry

Practice Code/Name

394 - Firebreak

Scenario ID

1

Scenario Name

Constructed, tree clearing

Scenario Description

Installation of a short vegetative firebreak a minimum width of 50' on the upwind side of unit and 100' on the downwind side of unit around an entire 160 acre
field/farm using mechanical trees shears, chainsaws, and bush hog mowers. Vegetation is reduced in height but not down to bare mineral soil. Generally water
control devices such as water bars are not needed due either to the lack of steep terrain or the temporary nature of the firebreak. Typical slopes are between 5 and
45%. Resource concerns include Wildfire hazard from excessive biomass accumulation, Undesirable plant productivity and health, Inadequate plant structure and

composition, and Habitat degradation.

Before Practice Situation

Tract, field, or farm lacks adequate firebreaks to either reduce the spread of wildfires or contain a prescribed burn.

After Practice Situation

The property is adequately protected from wildfire or can be safely prescribe burned.

Scenario Feature Measure Length of firebreak
Scenario Unit Foot
Scenario Typical Size 10560

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $5,940.20 $0.56
Labor $1,777.10 $0.17
Mobilization $442.82 $0.04
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $8,160.12 $0.77

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Masticator, flail shredder, hydro axe, brush
cutter, etc. Equipment and power unit costs.

Equipment/Installation 943 Mechanical cutter, chopper Labor not included. Hour $117.78 40 $4,711.20
Skidsteer loader with horsepower range of 60
to 90. Equipment and power unit costs. Labor

Equipment/Installation 933 Skidsteer, 80 HP not included. Hour $34.80 20 $696.00
Equipment and power unit costs. Labor not

Equipment/Installation 937 Chainsaw included. Hour $5.40 20 $108.00
Equipment and power unit costs. Labor not

Equipment/Installation 940 Mower, Bush Hog included. Hour $42.50 10 $425.00
Includes: Skid Steer Loaders, Hydraulic
Excavators <50 HP, Trenchers <12”, Ag
Equipment <150 HP, Pickup Trucks, Forklifts,

Labor 232 Equipment Operators, Light Mulchers Hour $20.61 70 $1,442.70
Labor performed using basic tools such as
power tool, shovels, and other tools that do
not require extensive training. Ex. pipe layer,
herder, concrete placement, materials

Labor 231 General Labor spreader, flagger, etc. Hour $16.72 20 $334.40
Mobilization of light equipment operators:
Skid Steer Loaders, Hydraulic Excavators <50

Mobilization, Light Equipment HP, Trenchers <12”, Ag Equipment <150 HP,

Mobilization 1143 Operator Pickup Trucks, Forklifts, Mulchers Hour $20.42 4 $81.68
Equipment with 70-150 HP or typical weights

Mobilization 1139 Mobilization, medium equipment |between 14,000 and 30,000 pounds. Each $120.38 3 $361.14




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Northern Plains
State South Dakota

Discipline Group

Engineering General

Practice Code/Name

410 - Grade Stabilization Structure|

Scenario ID

1

Scenario Name

Embankment, No Principle Spillway

Scenario Description

An earthen embankment dam without a principal spillway pipe. A low flow tube of 6 inches or less to reduce saturation of the emergency spillway is installed, anti-
seep collars or sand diaphragms are not required. To stabilized the grade and control erosion in natural or artificial channels, to prevent the formation or advancing of
gullies, and to enhance environmental quality and reduce pollution hazards. Applied in areas where the concentration and flow velocity of water require structures to
stabilize the grade in channels or to control gully erosion. Cost estimate is based upon a typical amount of earthfill of 2,000 cubic yards, and 80 feet of pipe 6" PVC
pipe. Disturbed areas are protected with permanent vegetative cover. Addresses resource concerns such as soil erosion-concentrated flow erosion and water quality
degradation.

Before Practice Situation

The operator presently has gullies forming and/or worsening on the farmland and impacting the useable area and the downstream water quality. Erosion from the
gullies is allowing soil and possibly nutrients to be transported to downstream receiving waters degrading water quality and causing soil loss.

After Practice Situation

Area is stabilized. The advancement and/or formation of gullies is stopped, soil from gullies no longer leaves the farm, useable farm area is increased, sedimentation
and other pollution hazards are decreased, and water quality downstream is protected. Any needed re-vegetation of disturbed areas use Critical Area Planting (342).
Other associated practices such as; Pond (378), Dam (402), Fence (382), Pumping Plant (533), Watering Facility (614), and Livestock Pipeline (516) will use the
corresponding Standard(s) as appropriate.

Scenario Feature Measure

Cubic Yards of Earthfill

Scenario Unit

Cubic Yard

Scenario Typical Size

2000

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $0.00 $0.00
Equipment/Installation $7,545.40 $3.77
Labor $241.60 $0.12
Mobilization $240.76 $0.12
Acquisition of Technical Knowledge $0.00 $0.00
Foregone Income $0.00 $0.00
Total $8,027.76 $4.01

Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost
Earthfill, roller or machine compacted,

Equipment/Installation 49 Earthfill, Roller Compacted includes equipment and labor Cubicyard [$3.67 2000 $7,340.00
Stripping and stockpiling of topsoil adjacent to|

Equipment/Installation 1199 Stripping and stockpiling, topsoil  |stripping area. Includes equipment and labor. [Cubic Yard [$0.79 260 $205.40
Includes: Cranes, Hydraulic Excavators >=50
HP, Dozers, Paving Machines, Rock Trenchers,
Trenchers >=12", Dump Trucks, Ag Equipment

Labor 233 Equipment Operators, Heavy >=150 HP, Scrapers, Water Wagons. Hour $24.79 5 $123.95
Labor requiring a high level skill set: Includes
carpenters, welders, electricians,
conservation professionals involved with data
collectio