Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

1

Scenario Name

IC Engine Repower, < 50 bhp

Scenario Description

Older diesel engine replaced with new diesel engine repower. The existing diesel engine may be stationary or portable operating an irrigation pump,
mobile by propelling an off-road agricultural vehicle, or an auxiliary engine providing mechanical function for agricultural/forestry equipment.
Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 31
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

An old or inefficient diesel engine powers an irrigation pumping plant or grain dryer fan, oris a backup power generation for a farming operation. The
emissions of oxides of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR the existing
diesel engine is energy inefficient due to a conversion of the irrigation system, reduction in required pump capacity, or age of the power unit.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump,off-road agricultural vehicle
or other auxillary engine providing a mechanical function for agricultural/forestry equipment.

After Practice Situation

The repowered diesel engine (< 50 bhp) replaces the existing older engine; the engine being replaced will be disabled and a certificate of inoperabilit;
submitted prior to certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included for a new pad.
Additional costs may be incurred, if a concrete pad is not present.

For Air Quality: The repower diesel engine will be cleaner-burning and will emit less particulate matter and/or oxides of nitrogen than the previous
existing engine.

For Energy: Energy efficiency will be improved by at least 20%; the increase in energy efficiency for the modified unit must be supported by an
energy analysis.

Scenario Feature Measure

Size of Replacement Engine

Scenario Unit

Horse Power

Scenario Typical Size

25

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,517.75 $140.71
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 $3,517.75 $140.71




Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Most current Tier-level Diesel or Cleaner
Engine and required appurtenances. 25 to 49

Materials 1428 Motor, IC Engine, 25-49 HP bhp. Materials only. Horsepower [$140.71 25 $3,517.75 Requirement of CPS 1 to 1 replacement




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

2

Scenario Name

IC Engine Repower, 50 to 99 bhp

Scenario Description

Older diesel engine replaced with new diesel engine repower. The existing diesel engine may be stationary or portable operating an irrigation pump|
mobile by propelling an off-road agricultural vehicle, or an auxiliary engine providing mechanical function for agricultural/forestry equipment.
Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 319
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

An old or inefficient diesel engine powers an irrigation pumping plant or grain dryer fan, oris a backup power generation for a farming operation. The
emissions of oxides of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR the existing
diesel engine is energy inefficient due to a conversion of the irrigation system, reduction in required pump capacity, or age of the power unit.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump,off-road agricultural vehicle
or other auxillary engine providing a mechanical function for agricultural/forestry equipment.

After Practice Situation

The repowered diesel engine (50 to 99 bhp) replaces the existing older engine; the engine being replaced will be disabled and a certificate of
inoperability submitted prior to certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included fo
a new pad. Additional costs may be incurred, if a concrete pad is not present.

For Air Quality: The repower diesel engine will be cleaner-burning and will emit less particulate matter and/or oxides of nitrogen than the previous
existing engine.

For Energy: Energy efficiency will be improved by at least 20%; the increase in energy efficiency for the modified unit must be supported by an
energy analysis.

Scenario Feature Measure

Size of Replacement Engine

Scenario Unit

Horse Power

Scenario Typical Size

75

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $8,370.00 $111.60
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 $8,370.00 $111.60




Cost Details:

Cost Category

Component ID

Component Name

Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Most current Tier-level Diesel or Cleaner
Engine and required appurtenances. 50 to 99
Materials 1429 Motor, IC Engine, 50-99 HP bhp. Materials only. Horsepower [$111.60 75 $8,370.00 Requirement of CPS 1 to 1 replacement




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

3

Scenario Name

IC Engine Repower, 100 to 199 bhp

Scenario Description

Older diesel engine replaced with new diesel engine repower. The existing diesel engine may be stationary or portable operating an irrigation pump|
mobile by propelling an off-road agricultural vehicle, or an auxiliary engine providing mechanical function for agricultural/forestry equipment.
Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 319
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

An old or inefficient diesel engine powers an irrigation pumping plant or grain dryer fan, oris a backup power generation for a farming operation. The
emissions of oxides of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR the existing
diesel engine is energy inefficient due to a conversion of the irrigation system, reduction in required pump capacity, or age of the power unit.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump,off-road agricultural vehicle
or other auxillary engine providing a mechanical function for agricultural/forestry equipment.

After Practice Situation

The repowered diesel engine (100 to 199 bhp) replaces the existing older engine; the engine being replaced will be disabled and a certificate of
inoperability submitted prior to certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included fo
a new pad. Additional costs may be incurred, if a concrete pad is not present.

For Air Quality: The repower diesel engine will be cleaner-burning and will emit less particulate matter and/or oxides of nitrogen than the previous
existing engine.

For Energy: Energy efficiency will be improved by at least 20%; the increase in energy efficiency for the modified unit must be supported by an
energy analysis.

Scenario Feature Measure

Size of Replacement Engine

Scenario Unit

Horse Power

Scenario Typical Size

150

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $21,990.00 $146.60
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 $21,990.00 $146.60




Cost Details:

Cost Category

Component ID

Component Name

Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Most current Tier-level Diesel or Cleaner
Engine and required appurtenances. 100 to
Materials 1430 Motor, IC Engine, 100-199 HP 199 bhp. Materials only. Horsepower [$146.60 150 $21,990.00




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

4

Scenario Name

IC Engine Repower, 200 to 299 bhp

Scenario Description

Older diesel engine replaced with new diesel engine repower. The existing diesel engine may be stationary or portable operating an irrigation pump,|
mobile by propelling an off-road agricultural vehicle, or an auxiliary engine providing mechanical function for agricultural/forestry equipment.
Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 319
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

An old or inefficient diesel engine powers an irrigation pumping plant or grain dryer fan, oris a backup power generation for a farming operation. The
emissions of oxides of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR the existing
diesel engine is energy inefficient due to a conversion of the irrigation system, reduction in required pump capacity, or age of the power unit.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump,off-road agricultural vehicle
or other auxillary engine providing a mechanical function for agricultural/forestry equipment.

After Practice Situation

The repowered diesel engine (200 to 299 bhp) replaces the existing older engine; the engine being replaced will be disabled and a certificate of
inoperability submitted prior to certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included fo
a new pad. Additional costs may be incurred, if a concrete pad is not present.

For Air Quality: The repower diesel engine will be cleaner-burning and will emit less particulate matter and/or oxides of nitrogen than the previous
existing engine.

For Energy: Energy efficiency will be improved by at least 20%; the increase in energy efficiency for the modified unit must be supported by an
energy analysis.

Scenario Feature Measure

Size of Replacement Engine

Scenario Unit

Horse Power

Scenario Typical Size

250

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $43,715.00 $174.86
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 $43,715.00 $174.86




Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Most current Tier-level Diesel or Cleaner
Engine and required appurtenances. 250 to

Materials 1432 Motor, IC Engine, 200-299 HP 299 bhp. Materials only. Horsepower [$174.86 250 $43,715.00 Requirement of CPS 1 to 1 replacement




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

6

Scenario Name

Electric Motor in-lieu of IC Engine, < 74 kW

Scenario Description

Replace an existing IC engine operating an irrigation well with a new electric motor. An existing IC engine is stationary or portable (does not propel a|
vehicle and is not an auxiliary IC engine on a vehicle). This replacement provides the greatest emission reductions by eliminating NOx, VOC, and P
emissions from the source.

Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 31
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

Irrigation pump with diesel engine withdraws water from a well and provides water through a center pivot irrigation system. The emissions of oxides
of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR based on an evaluation of the
engine, the pump, the well, and the center pivot irrigation system, the engine is less than 50 percent efficient in delivering water to the system.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump.

Plant Condition Impact: Poor plant condition and vigor is evident due to a lack of water during critical times in the growing season.

Water Quality Impacts: Fuel tank and fuel line have potential to cause environmental damage with leaks. The existing internal combustion engine ig
inefficient in delivering water to the system; subsequently, the lack of plant growth and uptake of nutrients, nitrogen and phosphorus are not being
fully utilized and are available to be lost to surface and ground waters.

After Practice Situation

The electric motor replaces the existing older engine; the engine being replaced will be disabled and a certificate of inoperability submitted prior to
certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included for a new pad. Additional costs
may be incurred, if a concrete pad is not present. Conversion factor 100 kWH = 134 HP. 50 HP = 37 kWH.

For Air Quality: The electric motor does not produce any on-farm emissions of oxides of nitrogen or particulate matter, resulting in a substantial
emissions reduction on the farm.

For Energy: Energy efficiency will be improved by at least 20%.

For Plant Condition: Plant condition and vigor will be improved.

For Water Quality: The potential for environmental damage due to leaks from the tanks and fuel lines has been eliminated. Plant uptake of availablg
nutrients will be increased and less nutrients will be lost to surface and ground waters.

Scenario Feature Measure

Number of Combustion Units Replaced

Scenario Unit

Each

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $3,499.31 $3,499.31
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 $3,499.31 $3,499.31




Cost Details:

Cost Category

Component ID

Component Name

Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
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 $3,499.31 100 kWH = 134 HP




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

7

Scenario Name

Electric Motor in-lieu of IC Engine, 75kw to 148 kW

Scenario Description

Replace an existing IC engine operating an irrigation well with a new electric motor. An existing IC engine is stationary or portable (does not propel a|
vehicle and is not an auxiliary IC engine on a vehicle). This replacement provides the greatest emission reductions by eliminating NOx, VOC, and P
emissions from the source.

Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 319
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

Irrigation pump with diesel engine withdraws water from a well and provides water through a center pivot irrigation system. The emissions of oxides
of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR based on an evaluation of the
engine, the pump, the well, and the center pivot irrigation system, the engine is less than 50 percent efficient in delivering water to the system.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump.

Plant Condition Impact: Poor plant condition and vigor is evident due to a lack of water during critical times in the growing season.

Water Quality Impacts: Fuel tank and fuel line have potential to cause environmental damage with leaks. The existing internal combustion engine ig
inefficient in delivering water to the system; subsequently, the lack of plant growth and uptake of nutrients, nitrogen and phosphorus are not being
fully utilized and are available to be lost to surface and ground waters.

After Practice Situation

The electric motor replaces the existing older engine; the engine being replaced will be disabled and a certificate of inoperability submitted prior to
certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included for a new pad. Additional costs
may be incurred, if a concrete pad is not present. Conversion factor 100 kWH = 134 HP. 100 HP = 75 kWH

For Air Quality: The electric motor does not produce any on-farm emissions of oxides of nitrogen or particulate matter, resulting in a substantial
emissions reduction on the farm.

For Energy: Energy efficiency will be improved by at least 20%.

For Plant Condition: Plant condition and vigor will be improved.

For Water Quality: The potential for environmental damage due to leaks from the tanks and fuel lines has been eliminated. Plant uptake of availablg
nutrients will be increased and less nutrients will be lost to surface and ground waters.

Scenario Feature Measure

Number of Combustion Units Replaced

Scenario Unit

Each

Scenario Typical Size

1

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $8,640.29 $8,640.29
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 $8,640.29 $8,640.29




Cost Details:

Cost Category Component ID Component Name Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Premium NEMA approved electric motor,
Motor, electric, NEMA Premium, |100 Horsepower and all required
Materials 1174 100 HP appurtenances. Materials only. Each $8,640.29 1 $8,640.29




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

8

Scenario Name

Electric Motor in-lieu of IC Engine, 148 to 221 kW

Scenario Description

Replace an existing IC engine operating an irrigation well with a new electric motor. An existing IC engine is stationary or portable (does not propel a|
vehicle and is not an auxiliary IC engine on a vehicle). This replacement provides the greatest emission reductions by eliminating NOx, VOC, and P
emissions from the source.

Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 31
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

Irrigation pump with diesel engine withdraws water from a well and provides water through a center pivot irrigation system. The emissions of oxides
of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR based on an evaluation of the
engine, the pump, the well, and the center pivot irrigation system, the engine is less than 50 percent efficient in delivering water to the system.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump.

Plant Condition Impact: Poor plant condition and vigor is evident due to a lack of water during critical times in the growing season.

Water Quality Impacts: Fuel tank and fuel line have potential to cause environmental damage with leaks. The existing internal combustion engine ig
inefficient in delivering water to the system; subsequently, the lack of plant growth and uptake of nutrients, nitrogen and phosphorus are not being
fully utilized and are available to be lost to surface and ground waters.

After Practice Situation

The electric motor replaces the existing older engine; the engine being replaced will be disabled and a certificate of inoperability submitted prior to
certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included for a new pad. Additional costs
may be incurred, if a concrete pad is not present. Conversion factor 100 kWH = 134 HP. 250 HP = 186 kWH.

For Air Quality: The electric motor does not produce any on-farm emissions of oxides of nitrogen or particulate matter, resulting in a substantial
emissions reduction on the farm.

For Energy: Energy efficiency will be improved by at least 20%.

For Plant Condition: Plant condition and vigor will be improved.

For Water Quality: The potential for environmental damage due to leaks from the tanks and fuel lines has been eliminated. Plant uptake of availablg
nutrients will be increased and less nutrients will be lost to surface and ground waters.

Scenario Feature Measure

Horse Power of IC engine equivalent to electric motor kWH

Scenario Unit

Horse Power

Scenario Typical Size

250

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $25,652.50 $102.61
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 $25,652.50 $102.61




Cost Details:

Cost Category

Component ID

Component Name

Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Premium NEMA approved Electric Motor
Motor, electric, NEMA Premium, |and required appurtenances. 200 to 299 hp [Horse
Materials 1437 200 to 299 hp (148 - 221 kW). Materials only. Power $102.61 250 $25,652.50




Scenario Worksheet

Practice and Scenario Description:

Information Type Data
Region Mid Atlantic
State New Jersey

Discipline Group

Engineering General

Practice Code/Name

372 - Combustion System
Improvement

Scenario ID

9

Scenario Name

Electric Motor in-lieu of IC Engine, 222 to 295 kW

Scenario Description

Replace an existing IC engine operating an irrigation well with a new electric motor. An existing IC engine is stationary or portable (does not propel a|
vehicle and is not an auxiliary IC engine on a vehicle). This replacement provides the greatest emission reductions by eliminating NOx, VOC, and P
emissions from the source.

Resource Concerns: Air Quality Impacts - Emissions of Ozone Precursors; Air Quality Impacts - Emissions of Particulate Matter (PM) and PM
Precursors; Inefficient Energy Use - Equipment and Facilities; Inefficient Energy Use - Farming/Ranching Practices and Field Operations.
Associated Practices include: 374 - Farmstead Energy Improvement; 533 - Pumping Plant; 430 - Irrigation Pipeline; 441 - Irrigation System,
Microirrigation; 442 - Irrigation System, Sprinkler; 447 - Irrigation System, Tailwater Recovery; 449 - Irrigation Water Management; 516 - Pipeline; 319
- Waste Storage Facility; 634 - Waste Transfer; 614 - Watering Facility; 642 - Water Well, CAP 126 Comprehensive Air Quality Management Plan,
CAP 122 Agricultural Energy Management Plan - Headquarters, and CAP 124 Agricultural Energy Management Plan - Landscape.

Before Practice Situation

Irrigation pump with diesel engine withdraws water from a well and provides water through a center pivot irrigation system. The emissions of oxides
of nitrogen and/or particulate matter from the engine are identified to contribute to an air quality resource concern OR based on an evaluation of the
engine, the pump, the well, and the center pivot irrigation system, the engine is less than 50 percent efficient in delivering water to the system.

Air Quality Impacts: The existing internal combustion engine emissions are identified to contribute to an air quality resource concern.

Inefficient Energy Use: The existing internal combustion engine uses excess fuel to operate an existing irrigation pump.

Plant Condition Impact: Poor plant condition and vigor is evident due to a lack of water during critical times in the growing season.

Water Quality Impacts: Fuel tank and fuel line have potential to cause environmental damage with leaks. The existing internal combustion engine ig
inefficient in delivering water to the system; subsequently, the lack of plant growth and uptake of nutrients, nitrogen and phosphorus are not being
fully utilized and are available to be lost to surface and ground waters.

After Practice Situation

The electric motor replaces the existing older engine; the engine being replaced will be disabled and a certificate of inoperability submitted prior to
certification of practice completion. The existing engine is supported by a concrete pad; no cost have been included for a new pad. Additional costs
may be incurred, if a concrete pad is not present. Conversion factor 100 kWH = 134 HP. 350 HP = 260 kWH

For Air Quality: The electric motor does not produce any on-farm emissions of oxides of nitrogen or particulate matter, resulting in a substantial
emissions reduction on the farm.

For Energy: Energy efficiency will be improved by at least 20%.

For Plant Condition: Plant condition and vigor will be improved.

For Water Quality: The potential for environmental damage due to leaks from the tanks and fuel lines has been eliminated. Plant uptake of availablg
nutrients will be increased and less nutrients will be lost to surface and ground waters.

Scenario Feature Measure

Horse Power of IC engine equivalent to electric motor kWH

Scenario Unit

Horse Power

Scenario Typical Size

350

Cost Summary:

Cost Category Scenario Cost Scenario Cost/Unit
Materials $40,568.50 $115.91
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 $40,568.50 $115.91




Cost Details:

Cost Category

Component ID

Component Name

Component Description Unit Price ($/unit) Quantity Cost Component Justification Quantity Justification
Premium NEMA approved Electric Motor
Motor, electric, NEMA Premium, |and required appurtenances. 300 to 399 hp [Horse
Materials 1438 300 to 399 hp (222 - 295 kW). Materials only. Power $115.91 350 $40,568.50 Requirement of CPS 1 to 1 replacement




