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Appendix F. Greenhouse Gas Worksheets and Calculations 

  

 

F-1 Assumptions  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Tier 1 and Tier 2 Assumpions

Construction and Operations Assumptions

Site (acres):  5

Lot Area (sqft): 217,800

Location: Santa Barbara County

CEC Forecasting Climate Zone: 11

Utility: SCE

Operational Year: 2026

Project Land Uses

 Land Use CalEEMod LandUse Type

CalEEMod LandUse 

Subtype Amount Unit Building sq.ft. Acres Landscaping sf

Project Site Parking Other non-asphalt surfaces 0 SQFT 0 5

Land Use Type Totals

Parking Other non-asphalt surfaces 0.000 SQFT 0 5

Construction Schedule Construction Trips 

Phase Start Date Completion Date Work Days # Workers/Day 
1

# Worker Trips/Day 

(In/Out)
2

# Vendors/Day

# Vendor 

Trips/Day 

(In/Out)

# 

Hauling/Concr

ete Trucks Per 

Day (In/Out)

# 

Hauling/Concre

te Truck Trips 

Per Day 

(In/Out)

Site Preparation 1/1/2026 4/30/2026 86 26 52 6 12 0 0

Grading 5/1/2026 6/30/2026 43 30 60 6 12 10 20

Building Construction 7/1/2026 10/31/2028 610 30 60 25 50 0 0

739

Vendor Trips

Amount

Panel Delivery Daily Trucks 10

Maximum Trips/Day (In/Out) 20

Steel Delivery Daily Trucks 7

Maximum Trips/Day (In/Out) 14

Misc. Electrical Components Daily Trucks 5

Minimum Haul Trips/Day 10

Water Vendor Trips/Day 6

Daily Vendor Trucks per day 25

Maximum Vendor Trips/Day (In/Out) 50

Grading 

Area (Acres) 5

Haul trucks/Day 10 Assumption

Haul trips/Day (in/out) 20 Assumption

Estimated Haul Days 43 From estimated schedule grading phase

Total Haul Trips (in/out) 860

Grading over area times 3 Assumption

Daily Graded Area (Acres) 15

Haul Truck Capacity (CY) 10 Assumption

Daily Haul Amount (CY) 200 calculation

Estimated Total Haul Amount Export (CY) 86000 calculation

Construction Equipment by Phase

# Number of each piece of equipment

Hrs/day hours per day of operating per construction phase

Phase Equipment Type # Hrs/day Notes

Site Preperation Graders 1 8

Site Preperation Rubber Tired Dozers 1 8

Site Preperation Tractors/Loaders/Backhoes 1 8

Site Preperation Offroad Truck 1 8

Site Preperation Generator Set 1 8

Grading Graders 1 8

Grading Rubber Tired Dozers 1 8

Grading Tractors/Loaders/Backhoes 2 8

Grading Offroad Truck 1 8

Grading Generator Set 1 8

Grading Scraper 2 8

Building Construction Cranes 1 8

Building Construction Forklifts 1 8

Building Construction Tractors/Loaders/Backhoes 1 8

Building Construction Welders 3 8

Building Construction Trencher 1 8

Building Construction Drig Rig 1 8

Building Construction Offroad Truck 1 8

Building Construction Generator Set 1 8

I I I I 



TIER 1 AND TIER 2 MODEL ASSUMPTIONS 

Land Use Size 5 acres 

Earth Movement 86,000 cubic yards 

Construction Phase Modeling Duration Equipment Vehicle Trips (One-Way Trips) 

Site Preparation 86 Days Graders: 1 
Rubber Tired Dozers: 1 
Tractors/Loaders/Backhoes: 1 
Offroad Truck: 1 
Generator Set: 1 

Worker: 52 
Vendors: 12 
Hauling: 0 

Grading 43 Days Graders: 1 
Rubber Tired Dozers: 1 
Tractors/Loaders/Backhoes: 2 
Offroad Truck: 1 
Generator Set: 1 
Scraper: 2 

Worker: 60 
Vendors: 12 
Hauling: 20 
 

Construction 610 Days Cranes: 1 
Forklifts: 1 
Tractors/Loaders/Backhoes: 1 
Welders: 3 
Trencher: 1 
Drill Rig: 1 
Offroad Truck: 1 
Generator Set: 1 

Worker: 60 
Vendors: 50 
Hauling: 0 
 

SOURCE: ESA 2025 
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Tier 3 and Tier 4 Assumpions 
Construction and Operations Assumptions

Site (acres):  600

Lot Area (sqft): 26,136,000

Location: Santa Barbara County

CEC Forecasting Climate Zone: 11

Utility: SCE

Operational Year: 2026

Project Land Uses

 Land Use CalEEMod LandUse Type

CalEEMod LandUse 

Subtype Amount Unit Building sq.ft. Acres Landscaping sf

Project Siite Parking Other non-asphalt surfaces 0 SQFT 0 600

Land Use Type Totals

Parking Other non-asphalt surfaces 0.000 SQFT 0 600

Construction Schedule Construction Trips 

Phase Start Date Completion Date Work Days # Workers/Day 
1

# Worker Trips/Day 

(In/Out)
2

# Vendors/Day

# Vendor 

Trips/Day 

(In/Out)

# 

Hauling/Concr

ete Trucks Per 

Day (In/Out)

# 

Hauling/Concre

te Truck Trips 

Per Day 

(In/Out)

Site Preparation 1/1/2026 6/30/2026 129 50 100 6 12 0 0

Grading 7/1/2026 9/30/2026 66 60 120 6 12 25 50

Building Construction 10/1/2026 5/31/2030 957 60 120 50 100 0 0

1152

Double workers

Vendor Trips

Amount

Panel Delivery Daily Trucks 1,200 Assumption

Maximum Trips/Day (In/Out) 40 Assumption

Steel Delivery Daily Trucks 840 Assumption

Maximum Trips/Day (In/Out) 28 Assumption

Misc. Electrical Components Daily Trucks 600 Assumption

Minimum Haul Trips/Day 20 Assumption

Water Vendor Daily Trucks 6 Assumption

Daily Water Truck Trips 12 Assumption

Daily Vendor trucks per day 50

Maximum Vendor Trips/Day (In/Out) 100 Make this 100 trips/day

Grading 

Area (Acres) 600

Haul trucks/Day 25 Assumption

Haul trips/Day (in/out) 50 Assumption Make this 50 trips/day (in/out)

Estimated Haul Days 66 From estimated schedule grading phase

Total Haul Trips (in/out) 3300

Grading over area times 3 Assumption

Daily Graded Area (Acres) 30 30 acres assumed to be graded on a max day

Haul Truck Capacity (CY) 10 Assumption

Daily Haul Amount (CY) 500 calculation

Estimated Total Haul Amount Export (CY) 825000 calculation

Construction Equipment by Phase

# Number of each piece of equipment

Hrs/day hours per day of operating per construction phase

Phase Equipment Type # Hrs/day Notes

Site Preperation Graders 4 8

Site Preperation Rubber Tired Dozers 4 8

Site Preperation Tractors/Loaders/Backhoes 4 8

Site Preperation Offroad Truck 4 8

Site Preperation Generator Set 4 8

Grading Graders 4 8

Grading Rubber Tired Dozers 4 8

Grading Tractors/Loaders/Backhoes 8 8

Grading Offroad Truck 4 8

Grading Generator Set 4 8

Grading Scraper 4 8

Building Construction Cranes 4 8

Building Construction Forklifts 4 8

Building Construction Tractors/Loaders/Backhoes 4 8

Building Construction Welders 12 8

Building Construction Trencher 4 8

Building Construction Drig Rig 4 8

Building Construction Offroad Truck 4 8

Building Construction Generator Set 4 8

Bump up equipment numbers one more time.

I I I I 



TIER 3 AND TIER 4 MODEL ASSUMPTIONS 

Land Use Size 600 acres 

Earth Movement 825,000 cubic yards 

Construction Phase Modeling Duration Equipment Vehicle Trips (One-way Trips) 

Site Preparation 129 Days Graders: 4 
Rubber Tired Dozers: 4 
Tractors/Loaders/Backhoes: 4 
Offroad Truck: 4 
Generator Set: 4 

Worker: 100 
Vendors: 12 
Hauling: 0 

Grading 66 Days Graders: 4 
Rubber Tired Dozers: 4 
Tractors/Loaders/Backhoes: 8 
Offroad Truck: 4 
Generator Set: 4 
Scraper: 4 

Worker: 120 
Vendors: 12 
Hauling: 50 

Construction 957 Days Cranes: 4 
Forklifts: 4 
Tractors/Loaders/Backhoes: 4 
Welders: 12 
Trencher: 4 
Drill Rig: 4 
Offroad Truck: 4 
Generator Set: 4 

Worker: 120 
Vendors: 100 
Hauling: 0 

SOURCE: ESA 2025 



Appendix F. Greenhouse Gas Worksheets and Calculations 

F-2 Construction
Greenhouse Gas 
Calculations and 
Modeling 



Santa Barbara County Utility-Scale Solar Amendments 

GHG Construction Summary - Tier 1 and Tier 2, 5 Acre Project

Year On-Site Emissions Construction Offfice Water Mobile Emissions Annual Total

2026 465.77 9.89 16.73 138.31 631

2027 484.53 9.89 16.73 148.33 659

2028 404.99 8.26 13.91 121.04 548

Grand Total 1355.29 28.04 47.37 407.68 1,838

10,000

No

MTCO2/YR

SBAPCD GHG Screening Threshold (MTCO2)

Exceed Theshold? 



Santa Barbara County Utility-Scale Solar Amendments 

Construction GHG Analysis - Tier 1 and Tier 2, 5 Acre Project

Land Use Square Feet
Energy Use per year 

(kWh)

Total Energy 

Use (kWh)

GHG 

Emissions

/year 

(MTCO2e)

Total GHG 

Emissions for 

Construction 

Duration

Energy 

Use per 

SF

Electricity Emission 

Factor
Electricity Emission Factor

Total GHG 

Emissions 

Per Year

Year

Proportio

n of Year 

Worked

GHG 

Emissions 

Per 

Construction 

Year

General Office 2,000 40,936 115,967.21    20.5 (MT CO2/MWh) (lbs CO2/MWh) 9.92 2026 1.00 9.89

0.24 531.98 2027 1.00 9.89

(MT CH4/MWh) (lbs CH4/MWh) 2028 0.83 8.26

1.50E-05 0.033

(MT N2O/MWh) (lbs N2O/MWh)

1.81E-06 0.004

1 Electricity Emissions Factors default from CaleeMod.

Temporary Construction Trailer - Electricity

Note: Energy use per sf is derived from CalEEMod User Guide, Appendix G, Table G-28 for the Statewide average for General Office Building land use

1 1 1 1 1 n ~------+------+--



Santa Barbara County Utility-Scale Solar Amendments 

Construction GHG Analysis - Tier 1 and Tier 2, 5 Acre Project

Construction Water GHG Estimates

Site Prep - 2026 15.0 86 3.870 24.0

Grading - 2026 15.0 43 1.935 12.0

Building Construction - 2026 15.0 132 5.940 36.8

Building Construction - 2027 15.0 261 11.745 72.7

Building Construction - 2028 15.0 217 9.765 60.5

Total 33.255 205.9

Electricity Intensity 
Factor To Supply 

(kWh/Mgal)
Electricity Intensity Factor To 

Treat (kWh/Mgal)
Electricity Intensity Factor To 

Distribute (kWh/Mgal)

Electricity Intensity 
Factor For Wastewater 
Treatment (kWh/Mgal)

3,044 111 1537 1501

Total Construction Water Electricity Emission Electricity Emission 

47.37 (MT CO2e/MWh) (lbs CO2e/MWh)

0.23 508.97

Year Water GHG

2026 16.73

2027 16.73

2028 13.91

47.37

Sources and Assumptions:

CalEEMod Appendix A, Pg. 8, based on given piece of equipment can pass over in an 8-hour workday

 -Electricity Intensity Factors - California Emissions Estimator Model (CalEEMod).

-Estimated construction water use assumed to be generally equivalent to landscape irrigation, based on a factor of 20.94 gallons per year per square foot of 

CalEEMod Water Electricity Factors

Source

Acreage/Day Number of Days

Total Construction Water 

Use (Mgal)

Electricity Demand 

from Water 

Conveyance (MWh)



Santa Barbara County Utility-Scale Solar Amendments  

Construction GHG Analysis - Tier 3 and Tier 4, 600 acre Project

Land Use Square Feet
Energy Use per year 

(kWh)

Total Energy 

Use (kWh)

GHG 

Emissions

/year 

(MTCO2e)

Total GHG 

Emissions for 

Construction 

Duration

Energy 

Use per 

SF

Electricity Emission 

Factor
Electricity Emission Factor

Total GHG 

Emissions 

Per Year

Year

Proportio

n of Year 

Worked

GHG 

Emissions 

Per 

Construction 

Year

General Office 2,000  40,936 180,680.05   20.5 (MT CO2/MWh) (lbs CO2/MWh) 9.92 2026 1.00 9.89

0.24 531.98 2027 1.00 9.89

(MT CH4/MWh) (lbs CH4/MWh) 2028 1.00 9.92

1.50E-05 0.033 2029 1.00 9.89

(MT N2O/MWh) (lbs N2O/MWh) 2030 0.41 4.07

1.81E-06 0.004

1 Electricity Emissions Factors default from CaleeMod

Temporary Construction Trailer - Electricity

Note: Energy use per sf is derived from CalEEMod User Guide, Appendix G, Table G-28 for the Statewide average for General Office Building land use

I I I □ t------+-------------+-----t-------+------



Santa Barbara County Utility-Scale Solar Amendments  

Construction GHG Analysis - Tier 3 and Tier 4, 600 acre Project

Construction Water GHG Estimates

Site Prep - 2026 30.0 129 11.610 71.9

Grading - 2026 30.0 66 5.940 36.8

Building Construction - 2026 30.0 66 5.940 36.8

Building Construction - 2027 30.0 261 23.490 145.5

Building Construction - 2028 30.0 260 23.400 144.9

Building Construction - 2029 30.0 261 23.490 145.5

Building Construction - 2030 30.0 109 9.810 60.8

Total 103.680 642.1

Electricity Intensity 
Factor To Supply 

(kWh/Mgal)
Electricity Intensity Factor To 

Treat (kWh/Mgal)
Electricity Intensity Factor To 

Distribute (kWh/Mgal)

Electricity Intensity 
Factor For Wastewater 
Treatment (kWh/Mgal)

3,044 111 1537 1501

Total Construction Water Electricity Emission Electricity Emission 

147.68 (MT CO2e/MWh) (lbs CO2e/MWh)

0.23 508.97

Year Water GHG

2026 33.46

2027 33.46

2028 33.33

2029 33.46

2030 13.97

100.25

Sources and Assumptions:

CalEEMod Appendix A, Pg. 8, based on given piece of equipment can pass over in an 8-hour workday

 -Electricity Intensity Factors - California Emissions Estimator Model (CalEEMod).

-Estimated construction water use assumed to be generally equivalent to landscape irrigation, based on a factor of 20.94 gallons per year per square foot of 

- Assumes the max acerage ofor watering is 30 acres in a 8-hour work day

CalEEMod Water Electricity Factors

Source

Acreage/Day Number of Days

Total Construction Water 

Use (Mgal)

Electricity Demand 

from Water 

Conveyance (MWh)
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F-3 Operational Greenhouse 
Gas Calculations  

 



Santa Barbara County Solar

Displaced GHG Estimates Based on Solar Project Capacity

Solar Project Capacity (MW) PVWatt NREL Anunal System Output (MW)

no BESS with BESS no BESS with BESS

1 1756 10 8 391 321

50 87776 478 392 19,546 16,027

Utility Provider Energy Intensity (lb CO2e/MWh) Source

PG&E 12 PG&E 2023 Power Content Label: https://www.energy.ca.gov/filebrowser/download/7281

SCE 491 SCE 2023 Power Content Label: https://www.energy.ca.gov/filebrowser/download/7362

ESS Efficiency Rate 82% Source: The Electricity Forum (TEF), 2025. Utility-scale batteries and pumped storage return about 80% of the electricity they store. Webpage: https://electricityforum.com/news/energy-storage-

Covnersion Factor

lbs/Metric Tons 2205

SCEPG&E

Dispalced GHG Emissions (MTons)
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2023 POWER CONTENT LABEL
Southern California Edison Company

www.sce.com
Greenhouse Gas Emissions Intensity

(lbs CO2e/MWh) Energy Resources SCE Power 
Mix

SCE Green 
Rate 50% 

Option

SCE Green 
Rate 100% 

Option

SCE 
Community 
Renewable

2023 CA 
Power Mix

 Eligible Renewable1 37.6% 68.7% 100.0% 64.6% 36.9%
         Biomass & Biowaste 0.1% 0.1% 0.0% 0.1% 2.1%

491 246 0 279 373          Geothermal 5.2% 2.6% 0.0% 3.0% 4.8%
         Eligible Hydroelectric 0.7% 0.4% 0.0% 0.4% 1.8%
         Solar 19.8% 59.8% 100.0% 54.5% 17.0%
         Wind 11.7% 5.9% 0.0% 6.6% 11.2%
 Coal 0.0% 0.0% 0.0% 0.0% 1.8%
 Large Hydroelectric 4.5% 2.2% 0.0% 2.5% 11.7%
 Natural Gas 20.0% 10.0% 0.0% 11.3% 36.6%
 Nuclear 9.1% 4.5% 0.0% 5.1% 9.3%
 Other 0.1% 0.0% 0.0% 0.0% 0.1%
 Unspecified Power2 28.8% 14.5% 0.0% 16.4% 3.7%
 TOTAL 100.0% 100.0% 100.0% 100.0% 100.0%

Percentage of Retail Sales Covered by Retired Unbundled RECs3: 0% 0% 0% 0%
1The eligible renewable percentage above does not reflect RPS compliance, which is determined using a different methodology.

2Unspecified power is electricity that has been purchased through open market transactions and is not traceable to a specific generation source.
3Renewable energy credits (RECs) are tracking instruments issued for renewable generation. Unbundled renewable energy credits (RECs) represent renewable generation that was not delivered to 

serve retail sales. Unbundled RECs are not reflected in the power mix or GHG emissions intensities above.

For specific information about this electricity portfolio, contact: Southern California Edison Company
1-800-655-4555

For general information about the Power Content Label, visit: https://www.energy.ca.gov/programs-and-topics/programs/power-source-disclosure-
program

2023 CA Utility 
AverageSCE Power Mix SCE Green Rate 50% 

Option
SCE Green Rate 100% 

Option
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Renewable
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Appendix G. Noise Calculations 
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Project: Santa Barbara County Utility-Scale Solar Amendments
Construction Noise Impact on Sensitive Receptors

Tier 1 & 2 Projects
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax

Acoustical 
Usage Factor

Distance 
(ft)

Lmax Leq L10

Estimated 
Noise 

Shielding, 
dBA

Distance 
(ft)

Lmax Leq L11

Estimated 
Noise 

Shielding, 
dBA

Site Preparation 97 93 91 87
Grader 1 85 40% 25 91 87 90 0 50 85 81 84 0
Dozer 1 85 40% 25 91 87 90 0 50 85 81 84 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 25 90 86 89 0 50 84 80 83 0
Generator 1 82 50% 25 88 85 88 0 50 82 79 82 0

Grading 98 94 92 88
Grader 1 85 40% 25 91 87 90 0 50 85 81 84 0
Dozer 1 85 40% 25 91 87 90 0 50 85 81 84 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 25 90 86 89 0 50 84 80 83 0
Generator 1 82 50% 25 88 85 88 0 50 82 79 82 0

Building Construction 98 93 92 87
Crane 1 85 16% 25 91 83 86 0 50 85 77 80 0
Forklift 1 75 10% 25 81 71 74 0 50 75 65 68 0
Welder 1 73 40% 25 79 75 78 0 50 73 69 72 0
Welder 1 73 40% 25 79 75 78 0 50 73 69 72 0
Welder 1 73 40% 25 79 75 78 0 50 73 69 72 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Slurry Trenching Machine 1 82 50% 25 88 85 88 0 50 82 79 82 0
Auger Drill Rig 1 85 20% 25 91 84 87 0 50 85 78 81 0
Flat Bed Truck 1 84 40% 25 90 86 89 0 50 84 80 83 0
Generator 1 82 50% 25 88 85 88 0 50 82 79 82 0

Maximum Combined Noise Levels 94.0 88.0

Threshold (95 dBA at 50 ft) 95 95

Significant Impact? No No

Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R1 R2



Project: Santa Barbara County Utility-Scale Solar Amendments
Construction Noise Impact on Sensitive Receptors

Tier 1 & 2 Projects + Pile Driving
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax

Acoustical 
Usage Factor

Distance 
(ft)

Lmax Leq L10

Estimated 
Noise 

Shielding, 
dBA

Distance 
(ft)

Lmax Leq L11

Estimated 
Noise 

Shielding, 
dBA

Site Preparation 97 93 91 87
Grader 1 85 40% 25 91 87 90 0 50 85 81 84 0
Dozer 1 85 40% 25 91 87 90 0 50 85 81 84 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 25 90 86 89 0 50 84 80 83 0
Generator 1 82 50% 25 88 85 88 0 50 82 79 82 0

Grading 98 94 92 88
Grader 1 85 40% 25 91 87 90 0 50 85 81 84 0
Dozer 1 85 40% 25 91 87 90 0 50 85 81 84 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 25 90 86 89 0 50 84 80 83 0
Generator 1 82 50% 25 88 85 88 0 50 82 79 82 0

Building Construction 103 96 97 90
Crane 1 85 16% 25 91 83 86 0 50 85 77 80 0
Forklift 1 75 10% 25 81 71 74 0 50 75 65 68 0
Welder 1 73 40% 25 79 75 78 0 50 73 69 72 0
Welder 1 73 40% 25 79 75 78 0 50 73 69 72 0
Welder 1 73 40% 25 79 75 78 0 50 73 69 72 0
Tractor 1 84 40% 25 90 86 89 0 50 84 80 83 0
Slurry Trenching Machine 1 82 50% 25 88 85 88 0 50 82 79 82 0
Auger Drill Rig 1 85 20% 25 91 84 87 0 50 85 78 81 0
Flat Bed Truck 1 84 40% 25 90 86 89 0 50 84 80 83 0
Generator 1 82 50% 25 88 85 88 0 50 82 79 82 0
Impact Pile Driver 1 95 20% 26 101 94 97 0 51 95 88 91 0
Maximum Combined Noise Levels 96.4 90.4

Threshold (95 dBA at 50 ft) 95 95

Significant Impact? Yes No

Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R1 R2



Project: Santa Barbara County Utility-Scale Solar Amendments
Construction Noise Impact on Sensitive Receptors

Tier 3 & 4 Projects
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax

Acoustical 
Usage Factor

Distance 
(ft)

Lmax Leq L10

Estimated 
Noise 

Shielding, 
dBA

Distance 
(ft)

Lmax Leq L11

Estimated 
Noise 

Shielding, 
dBA

Site Preparation 91 87 97 93
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Grading 93 89 99 95
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Building Construction 92 87 98 93
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Maximum Combined Noise Levels 88.8 94.8

Threshold (95 dBA at 50 ft) 95 95

Significant Impact? No No

Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R1 R2



Project: Santa Barbara County Utility-Scale Solar Amendments
Construction Noise Impact on Sensitive Receptors

Tier 3 & 4 Projects + Pile Driving
Parameters
Construction Hours: 8 Daytime hours (7 am to 7 pm)

0 Evening hours (7 pm to 10 pm)
0 Nighttime hours (10 pm to 7 am)

Leq to L10 factor 3

Construction Phase
Equipment Type

No. of 
Equip.

Reference 
Noise Level at 

50ft, Lmax

Acoustical 
Usage Factor

Distance 
(ft)

Lmax Leq L10

Estimated 
Noise 

Shielding, 
dBA

Distance 
(ft)

Lmax Leq L11

Estimated 
Noise 

Shielding, 
dBA

Site Preparation 91 87 97 93
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Grading 93 89 99 95
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Grader 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Dozer 1 85 40% 100 79 75 78 0 50 85 81 84 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Scraper 1 85 40% 100 79 75 78 0 50 85 81 84 0
Building Construction 94 88 100 94
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Crane 1 85 16% 100 79 71 74 0 50 85 77 80 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Forklift 1 75 10% 100 69 59 62 0 50 75 65 68 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Welder 1 73 40% 100 67 63 66 0 50 73 69 72 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Tractor 1 84 40% 100 78 74 77 0 50 84 80 83 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Slurry Trenching Machine 1 82 50% 100 76 73 76 0 50 82 79 82 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Auger Drill Rig 1 85 20% 100 79 72 75 0 50 85 78 81 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Flat Bed Truck 1 84 40% 100 78 74 77 0 50 84 80 83 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Generator 1 82 50% 100 76 73 76 0 50 82 79 82 0
Impact Pile Driver 1 95 20% 100 89 82 85 0 50 95 88 91 0
Maximum Combined Noise Levels 88.8 94.8

Threshold (95 dBA at 50 ft) 95 95

Significant Impact? No No

Source for Ref. Noise Levels: LA CEQA Guides, 2006 & FHWA RCNM, 2005

R1 R2

r- ESA 
~ 



filename:  EQUIPLST.xls
revised: 7/26/05 Acoustical Spec 721.560 Actual Measured No. of Actual

Impact Use Factor Lmax @ 50ft Lmax @ 50ft Data Samples
Equipment Description Device ? ( % ) (dBA, slow) (dBA, slow) (Count)

(samples averaged)

Other Equipment No 50% 85 -- N/A -- 0
Auger Drill Rig No 20% 85 84 36
Tractor/Loader/Backhoe No 40% 80 78 372
Bar Bender No 20% 80 -- N/A -- 0
Blasting Yes #VALUE! 94 -- N/A -- 0
Boring Jack Power Unit No 50% 80 83 1
Chain Saw No 20% 85 84 46
Clam Shovel (dropping) Yes 20% 93 87 4
Compactor (ground) No 20% 80 83 57
Compressor (air) No 40% 80 78 18
Concrete Batch Plant No 15% 83 -- N/A -- 0
Concrete Mixer Truck No 40% 85 79 40
Concrete Pump Truck No 20% 82 81 30
Concrete Saw No 20% 90 90 55
Crane No 16% 85 81 405
Dozer No 40% 85 82 55
Drill Rig Truck No 20% 84 79 22
Drum Mixer No 50% 80 80 1
Dump Truck No 40% 84 76 31
Excavator No 40% 85 81 170
Flat Bed Truck No 40% 84 74 4
Forklift No 10% 75
Front End Loader No 40% 80 79 96
Generator No 50% 82 81 19
Generator (<25KVA, VMS signs) No 50% 70 73 74
Gradall No 40% 85 83 70
Grader No 40% 85 -- N/A -- 0
Grapple (on backhoe) No 40% 85 87 1
Horizontal Boring Hydr. Jack No 25% 80 82 6
Hydra Break Ram Yes 10% 90 -- N/A -- 0
Impact Pile Driver Yes 20% 95 101 11
Jackhammer Yes 20% 85 89 133
Man Lift No 20% 85 75 23
Mounted Impact Hammer (hoe ram) Yes 20% 90 90 212
Pavement Scarafier No 20% 85 90 2
Paver No 50% 85 77 9
Pickup Truck No 40% 55 75 1
Pneumatic Tools No 50% 85 85 90
Pumps No 50% 77 81 17
Refrigerator Unit No 100% 82 73 3
Rivit Buster/chipping gun Yes 20% 85 79 19
Rock Drill No 20% 85 81 3
Roller No 20% 85 80 16
Sand Blasting  (Single Nozzle) No 20% 85 96 9
Scraper No 40% 85 84 12
Shears (on backhoe) No 40% 85 96 5
Slurry Plant No 100% 78 78 1
Slurry Trenching Machine No 50% 82 80 75
Soil Mix Drill Rig No 50% 80 -- N/A -- 0
Tractor No 40% 84 -- N/A -- 0
Vacuum Excavator (Vac-truck) No 40% 85 85 149
Vacuum Street Sweeper No 10% 80 82 19
Ventilation Fan No 100% 85 79 13
Vibrating Hopper No 50% 85 87 1
Vibratory Concrete Mixer No 20% 80 80 1
Vibratory Pile Driver No 20% 95 101 44
Warning Horn No 5% 85 83 12
Welder No 40% 73 74 5

RCNM User’s Guide                                                         Construction Noise Prediction

Table 1.  CA/T equipment noise emissions and acoustical usage factors database.

CA/T Noise Emission Reference Levels and Usage Factors
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TRAFFIC NOISE ANALYSIS TOOL

Project Name: Santa Barbara County Utility-Scale Solar Amendments
Analysis Scenario: Construction

Source of Traffic Volumes: Assumptions

Auto MT HT Auto MT HT

Santa Barbara County roadways - Tier 1&2 Solar Projects Hard 25 35 35 30 60 0 10 60.0 60.3
Santa Barbara County roadways - Tier 3&4 Solar Projects Hard 25 35 35 30 120 0 20 65.3 65.6

Peak Hour 
Noise Level 

(Leq(h) dBA)
Segment/Project Type

Ground 
Type

Distance from 
Roadway to 

Receiver (feet)

Speed (mph) Peak Hour Volume Noise Level 
dBA CNEL

07 Traffic Noise - Construction ESA 5/20/2025



Santa Barbara County Utility-Scale Solar Amendments
Vibration Level Calculations

Receptor
N = 1.5

Equipment Equipment Distance to Estimated Estimated
Construction Project Velocity Decibels Peak Particle Velocity Structure Velocity Decibels Peak Particle Velocity
Equipment Equipment @ 25 Feet* @ 25 Feet* @ Distance** @ Distance***

(VdB) (inches/second) (Feet) (VdB) (inches/second)

Pile Driver (Impact - Upper Range) 112 1.518 100 0.0 0.000
Pile Driver (Impact - Typical) Yes 104 0.644 100 92.0 0.081
Pile Driver (Sonic - Upper Range) 105 0.734 25 0.0 0.000
Pile Driver (Sonic - Typical) 93 0.170 25 0.0 0.000
Clam Shover Drop (Slurry Wall) 94 0.202 25 0.0 0.000
Hydromill (Slurry Wall - In Soil) 66 0.008 25 0.0 0.000
Hydromill (Slurry Wall - In Rock) 75 0.017 25 0.0 0.000
Vibratory Roller 94 0.210 25 0.0 0.000
Hoe Ram 87 0.089 25 0.0 0.000
Large Bulldozer Yes 87 0.089 25 87.0 0.089
Caisson Drilling Yes 87 0.089 25 87.0 0.089
Loaded Trucks Yes 86 0.076 25 86.0 0.076
Jackhammer 79 0.035 25 0.0 0.000
Small Bulldozer Yes 58 0.003 25 58.0 0.003

Source: 

Manual , 2018.

Notes:
* Values taken from Table 7-4.
** Based on the formula VdB(D) = VdB(25ft) - 30 x LOG10 (D/25), where D is
equal to the distance (see page 185).

*** Based on the formula PPV(D) = PPV(25 ft) x (25/D)N, where D is equal to the

distance (see page 185).
N = soil type classification factor (typically ranges from 1 to 1.5)

Federal Transit Administration, Transit Noise and Vibration Impact Assessment



Appendix G. Noise Calculations 
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