
1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 0.95 Acre 0.95 41,382.00 0

Automobile Care Center 3.90 1000sqft 0.09 3,900.00 0

User Defined Retail 3.10 User Defined Unit 0.07 3,105.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments

1.0 Project Characteristics

Utility Company Southern California Edison

2018Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Lakewood Carwash
Los Angeles-South Coast, Summary Report

Only CalEEMod defaults were used.
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Project Characteristics - Project description

Land Use - Project description

Construction Phase - see Project assumptions

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - 

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Trips and VMT - Added water truck trips

Demolition - Per project description

Vehicle Trips - trip rate based on trip generation survey data; 100% of trips assumed primary and C-C

Energy Use - See Project assumptions

Water And Wastewater - Per Project Description

Solid Waste - Per CalEEMod rate for gas/service station (3.82 ton/size/yr)

Land Use Change - 

Sequestration - per Site Plan

Construction Off-road Equipment Mitigation - Water 3x daily per Rule 403

Water Mitigation - Per CalGreen

Waste Mitigation - Per Calrecycle website - Lakewood diversion rate 2006

2.0 Peak Daily Emissions

Peak Daily Construction Emissions

Peak Daily Construction Emissions
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3.0 Annual GHG Emissions

Unmitigated Mitigated

ROG NOX CO SO2 PM10 PM2.5 ROG NOX CO SO2 PM10 PM2.5

Year Phase lb/day

2017 Demolition 2.8674 W 27.2870 W 16.4499 S 0.0269 S 2.1010 W 1.6313 W 2.8674 W 27.2870 W 16.4499 S 0.0269 S 1.9293 W 1.6053 W

2017 Grading 2.1498 W 24.1856 W 9.5466 S 0.0199 S 7.6519 W 4.4202 W 2.1498 W 24.1856 W 9.5466 S 0.0199 S 3.7358 W 2.3747 W

2017 Building Construction 3.4446 W 23.5728 W 17.4998 S 0.0294 S 1.6996 W 1.4399 W 3.4446 W 23.5728 W 17.4998 S 0.0294 S 1.6996 W 1.4399 W

2018 Building Construction 3.0063 W 21.2593 W 16.7423 S 0.0293 S 1.4936 W 1.2438 W 3.0063 W 21.2593 W 16.7423 S 0.0293 S 1.4936 W 1.2438 W

2018 Paving 1.4847 W 12.0641 W 10.8124 S 0.0174 S 0.8400 W 0.6708 W 1.4847 W 12.0641 W 10.8124 S 0.0174 S 0.8400 W 0.6708 W

2018 Architectural Coating 8.0676 W 2.6928 W 2.6883 S 4.4600e-003 S 0.2459 S 0.2130 S 8.0676 W 2.6928 W 2.6883 S 4.4600e-003 S 0.2459 S 0.2130 S

Peak Daily Total 8.0676 W 27.2870 W 17.4998 S 0.0294 S 7.6519 W 4.4202 W 8.0676 W 27.2870 W 17.4998 S 0.0294 S 3.7358 W 2.3747 W

Air District Threshold

Exceed Significance?

Peak Daily Operational Emissions

Peak Daily Operational Emissions

Unmitigated Mitigated

ROG NOX CO SO2 PM10 PM2.5 ROG NOX CO SO2 PM10 PM2.5

Operational Activity lb/day

On-Site Area 0.1744 S 1.0000e-005 S 8.2000e-004 S 0.0000 S 0.0000 S 0.0000 S 0.1744 S 1.0000e-005 S 8.2000e-004 S 0.0000 S 0.0000 S 0.0000 S

On-Site Energy 2.0900e-003 S 0.0190 S 0.0160 S 1.1000e-004 S 1.4500e-003 S 1.4500e-003 S 2.0900e-003 S 0.0190 S 0.0160 S 1.1000e-004 S 1.4500e-003 S 1.4500e-003 S

Off-Site Mobile 0.6827 S 3.0721 W 9.0221 S 0.0252 S 1.8691 W 0.5205 W 0.6827 S 3.0721 W 9.0221 S 0.0252 S 1.8691 W 0.5205 W

 Peak Daily Total 0.8591 S 3.0912 W 9.0389 S 0.0253 S 1.8706 W 0.5219 W 0.8591 S 3.0912 W 9.0389 S 0.0253 S 1.8706 W 0.5219 W

Air District Threshold

Exceed Significance?
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Annual GHG

Annual GHG

Unmitigated Mitigated

CO2 CH4 N2O CO2e CO2 CH4 N2O CO2e

GHG Activity Year MT/yr

Construction 2017 135.3355 0.0275 0.0000 136.0225 135.3354 0.0275 0.0000 136.0223

Construction 2018 28.4791 5.7969e-003 0.0000 28.6240 28.4790 5.7969e-003 0.0000 28.6240

Operational 2018 466.6920 0.4966 4.2728e-003 480.3804 460.2804 0.3287 3.5380e-003 469.5515

Total

Significance Threshold

Exceed Significance?
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 0.95 Acre 0.95 41,382.00 0

Automobile Care Center 3.90 1000sqft 0.09 3,900.00 0

User Defined Retail 3.10 User Defined Unit 0.07 3,105.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2018Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Lakewood Carwash
Los Angeles-South Coast County, Summer
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Project Characteristics - Project description

Land Use - Project description

Construction Phase - see Project assumptions

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - 

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Trips and VMT - Added water truck trips

Demolition - Per project description

Vehicle Trips - trip rate based on trip generation survey data; 100% of trips assumed primary and C-C

Energy Use - See Project assumptions

Water And Wastewater - Per Project Description

Solid Waste - Per CalEEMod rate for gas/service station (3.82 ton/size/yr)

Land Use Change - 

Sequestration - per Site Plan

Construction Off-road Equipment Mitigation - Water 3x daily per Rule 403

Water Mitigation - Per CalGreen

Waste Mitigation - Per Calrecycle website - Lakewood diversion rate 2006

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 0

tblConstructionPhase NumDays 200.00 100.00

tblConstructionPhase PhaseEndDate 1/19/2018 1/20/2018

tblConstructionPhase PhaseStartDate 1/20/2018 1/21/2018

tblEnergyUse T24E 0.00 47.63

tblGrading AcresOfGrading 2.00 1.50
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tblLandUse BuildingSpaceSquareFeet 0.00 3,105.00

tblLandUse LandUseSquareFeet 0.00 3,105.00

tblLandUse LotAcreage 0.00 0.07

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblSequestration NumberOfNewTrees 0.00 31.00

tblSolidWaste SolidWasteGenerationRate 0.00 11.86

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblVehicleTrips CC_TTP 48.00 100.00

tblVehicleTrips CNW_TTP 19.00 0.00

tblVehicleTrips CW_TTP 33.00 0.00

tblVehicleTrips DV_TP 51.00 0.00

tblVehicleTrips PB_TP 28.00 0.00

tblVehicleTrips PR_TP 21.00 100.00

tblVehicleTrips ST_TR 23.72 68.95

tblVehicleTrips SU_TR 11.88 36.26

tblVehicleTrips WD_TR 23.72 72.52

tblWater IndoorWaterUseRate 0.00 4,196,280.00
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 3.4297 27.2737 17.4998 0.0294 6.5220 1.6514 7.6519 3.3806 1.5439 4.4201 0.0000 2,793.854
1

2,793.854
1

0.6275 0.0000 2,807.295
3

2018 8.0653 21.2481 16.7423 0.0293 0.2748 1.2187 1.4935 0.0740 1.1697 1.2437 0.0000 2,768.710
7

2,768.710
7

0.5146 0.0000 2,781.575
0

Maximum 8.0653 27.2737 17.4998 0.0294 6.5220 1.6514 7.6519 3.3806 1.5439 4.4201 0.0000 2,793.854
1

2,793.854
1

0.6275 0.0000 2,807.295
3

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 3.4297 27.2737 17.4998 0.0294 2.6059 1.6514 3.7358 1.3351 1.5439 2.3747 0.0000 2,793.854
1

2,793.854
1

0.6275 0.0000 2,807.295
3

2018 8.0653 21.2481 16.7423 0.0293 0.2748 1.2187 1.4935 0.0740 1.1697 1.2437 0.0000 2,768.710
7

2,768.710
7

0.5146 0.0000 2,781.575
0

Maximum 8.0653 27.2737 17.4998 0.0294 2.6059 1.6514 3.7358 1.3351 1.5439 2.3747 0.0000 2,793.854
1

2,793.854
1

0.6275 0.0000 2,807.295
3

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 57.62 0.00 42.82 59.21 0.00 36.11 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Energy 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Mobile 0.6827 2.9817 9.0221 0.0252 1.8392 0.0297 1.8689 0.4923 0.0280 0.5203 2,556.877
5

2,556.877
5

0.1556 2,560.766
7

Total 0.8591 3.0008 9.0389 0.0253 1.8392 0.0312 1.8703 0.4923 0.0294 0.5217 2,579.707
2

2,579.707
2

0.1560 4.2000e-
004

2,583.732
3

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Energy 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Mobile 0.6827 2.9817 9.0221 0.0252 1.8392 0.0297 1.8689 0.4923 0.0280 0.5203 2,556.877
5

2,556.877
5

0.1556 2,560.766
7

Total 0.8591 3.0008 9.0389 0.0253 1.8392 0.0312 1.8703 0.4923 0.0294 0.5217 2,579.707
2

2,579.707
2

0.1560 4.2000e-
004

2,583.732
3

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 8/1/2017 8/28/2017 5 20

2 Grading Grading 8/29/2017 9/1/2017 5 4

3 Building Construction Building Construction 9/2/2017 1/20/2018 5 100

4 Paving Paving 1/21/2018 2/2/2018 5 10

5 Architectural Coating Architectural Coating 2/3/2018 2/16/2018 5 10

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 10,508; Non-Residential Outdoor: 3,503; Striped Parking Area: 2,483 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0.95
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 8.00 231 0.29

Building Construction Forklifts 1 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Paving Pavers 1 8.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 1 8.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 8.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 5 13.00 0.00 26.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 20.00 8.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.2815 0.0000 0.2815 0.0426 0.0000 0.0426 0.0000 0.0000

Off-Road 2.7625 26.7594 15.5573 0.0241 1.6477 1.6477 1.5404 1.5404 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Total 2.7625 26.7594 15.5573 0.0241 0.2815 1.6477 1.9292 0.0426 1.5404 1.5830 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0147 0.4519 0.0923 1.0600e-
003

0.0227 2.3900e-
003

0.0251 6.2300e-
003

2.2800e-
003

8.5100e-
003

114.7693 114.7693 8.0200e-
003

114.9698

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0813 0.0624 0.8003 1.6900e-
003

0.1453 1.3500e-
003

0.1467 0.0385 1.2500e-
003

0.0398 167.5593 167.5593 6.9600e-
003

167.7332

Total 0.0960 0.5142 0.8926 2.7500e-
003

0.1680 3.7400e-
003

0.1718 0.0448 3.5300e-
003

0.0483 282.3286 282.3286 0.0150 282.7030

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1098 0.0000 0.1098 0.0166 0.0000 0.0166 0.0000 0.0000

Off-Road 2.7625 26.7594 15.5573 0.0241 1.6477 1.6477 1.5404 1.5404 0.0000 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Total 2.7625 26.7594 15.5573 0.0241 0.1098 1.6477 1.7574 0.0166 1.5404 1.5570 0.0000 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.1 Date: 6/5/2017 11:53 AMPage 10 of 27

Lakewood Carwash - Los Angeles-South Coast County, Summer



3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0147 0.4519 0.0923 1.0600e-
003

0.0227 2.3900e-
003

0.0251 6.2300e-
003

2.2800e-
003

8.5100e-
003

114.7693 114.7693 8.0200e-
003

114.9698

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0813 0.0624 0.8003 1.6900e-
003

0.1453 1.3500e-
003

0.1467 0.0385 1.2500e-
003

0.0398 167.5593 167.5593 6.9600e-
003

167.7332

Total 0.0960 0.5142 0.8926 2.7500e-
003

0.1680 3.7400e-
003

0.1718 0.0448 3.5300e-
003

0.0483 282.3286 282.3286 0.0150 282.7030

Mitigated Construction Off-Site

3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.4198 0.0000 6.4198 3.3532 0.0000 3.3532 0.0000 0.0000

Off-Road 2.0836 23.8814 8.9800 0.0183 1.1269 1.1269 1.0367 1.0367 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Total 2.0836 23.8814 8.9800 0.0183 6.4198 1.1269 7.5466 3.3532 1.0367 4.3899 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Unmitigated Construction On-Site

CalEEMod Version: CalEEMod.2016.3.1 Date: 6/5/2017 11:53 AMPage 11 of 27

Lakewood Carwash - Los Angeles-South Coast County, Summer



3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0104 0.2608 0.0742 5.3000e-
004

0.0128 2.1800e-
003

0.0150 3.6900e-
003

2.0900e-
003

5.7800e-
003

56.5186 56.5186 3.9100e-
003

56.6163

Worker 0.0500 0.0384 0.4925 1.0400e-
003

0.0894 8.3000e-
004

0.0903 0.0237 7.7000e-
004

0.0245 103.1134 103.1134 4.2800e-
003

103.2204

Total 0.0605 0.2991 0.5667 1.5700e-
003

0.1022 3.0100e-
003

0.1052 0.0274 2.8600e-
003

0.0303 159.6320 159.6320 8.1900e-
003

159.8367

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.5037 0.0000 2.5037 1.3077 0.0000 1.3077 0.0000 0.0000

Off-Road 2.0836 23.8814 8.9800 0.0183 1.1269 1.1269 1.0367 1.0367 0.0000 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Total 2.0836 23.8814 8.9800 0.0183 2.5037 1.1269 3.6306 1.3077 1.0367 2.3444 0.0000 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Mitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0104 0.2608 0.0742 5.3000e-
004

0.0128 2.1800e-
003

0.0150 3.6900e-
003

2.0900e-
003

5.7800e-
003

56.5186 56.5186 3.9100e-
003

56.6163

Worker 0.0500 0.0384 0.4925 1.0400e-
003

0.0894 8.3000e-
004

0.0903 0.0237 7.7000e-
004

0.0245 103.1134 103.1134 4.2800e-
003

103.2204

Total 0.0605 0.2991 0.5667 1.5700e-
003

0.1022 3.0100e-
003

0.1052 0.0274 2.8600e-
003

0.0303 159.6320 159.6320 8.1900e-
003

159.8367

Mitigated Construction Off-Site

3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Total 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Unmitigated Construction On-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0418 1.0431 0.2968 2.1200e-
003

0.0512 8.7400e-
003

0.0600 0.0147 8.3600e-
003

0.0231 226.0743 226.0743 0.0156 226.4652

Worker 0.1251 0.0959 1.2312 2.5900e-
003

0.2236 2.0800e-
003

0.2256 0.0593 1.9200e-
003

0.0612 257.7835 257.7835 0.0107 258.0511

Total 0.1668 1.1390 1.5280 4.7100e-
003

0.2748 0.0108 0.2856 0.0740 0.0103 0.0843 483.8579 483.8579 0.0263 484.5162

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 0.0000 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Total 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 0.0000 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Mitigated Construction On-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0418 1.0431 0.2968 2.1200e-
003

0.0512 8.7400e-
003

0.0600 0.0147 8.3600e-
003

0.0231 226.0743 226.0743 0.0156 226.4652

Worker 0.1251 0.0959 1.2312 2.5900e-
003

0.2236 2.0800e-
003

0.2256 0.0593 1.9200e-
003

0.0612 257.7835 257.7835 0.0107 258.0511

Total 0.1668 1.1390 1.5280 4.7100e-
003

0.2748 0.0108 0.2856 0.0740 0.0103 0.0843 483.8579 483.8579 0.0263 484.5162

Mitigated Construction Off-Site

3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Total 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Unmitigated Construction On-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0368 0.9805 0.2681 2.1100e-
003

0.0512 6.9100e-
003

0.0581 0.0148 6.6100e-
003

0.0214 225.3435 225.3435 0.0148 225.7145

Worker 0.1105 0.0834 1.0802 2.5200e-
003

0.2236 1.9900e-
003

0.2256 0.0593 1.8400e-
003

0.0611 250.7380 250.7380 9.4000e-
003

250.9731

Total 0.1473 1.0639 1.3482 4.6300e-
003

0.2748 8.9000e-
003

0.2837 0.0740 8.4500e-
003

0.0825 476.0815 476.0815 0.0242 476.6876

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 0.0000 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Total 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 0.0000 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Mitigated Construction On-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0368 0.9805 0.2681 2.1100e-
003

0.0512 6.9100e-
003

0.0581 0.0148 6.6100e-
003

0.0214 225.3435 225.3435 0.0148 225.7145

Worker 0.1105 0.0834 1.0802 2.5200e-
003

0.2236 1.9900e-
003

0.2256 0.0593 1.8400e-
003

0.0611 250.7380 250.7380 9.4000e-
003

250.9731

Total 0.1473 1.0639 1.3482 4.6300e-
003

0.2748 8.9000e-
003

0.2837 0.0740 8.4500e-
003

0.0825 476.0815 476.0815 0.0242 476.6876

Mitigated Construction Off-Site

3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1467 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Paving 0.2489 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3956 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Unmitigated Construction On-Site
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3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 9.2000e-
003

0.2451 0.0670 5.3000e-
004

0.0128 1.7300e-
003

0.0145 3.6900e-
003

1.6500e-
003

5.3400e-
003

56.3359 56.3359 3.7100e-
003

56.4286

Worker 0.0718 0.0542 0.7021 1.6400e-
003

0.1453 1.3000e-
003

0.1466 0.0385 1.1900e-
003

0.0397 162.9797 162.9797 6.1100e-
003

163.1325

Total 0.0810 0.2993 0.7691 2.1700e-
003

0.1581 3.0300e-
003

0.1611 0.0422 2.8400e-
003

0.0451 219.3156 219.3156 9.8200e-
003

219.5611

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1467 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 0.0000 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Paving 0.2489 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3956 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 0.0000 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Mitigated Construction On-Site
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3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 9.2000e-
003

0.2451 0.0670 5.3000e-
004

0.0128 1.7300e-
003

0.0145 3.6900e-
003

1.6500e-
003

5.3400e-
003

56.3359 56.3359 3.7100e-
003

56.4286

Worker 0.0718 0.0542 0.7021 1.6400e-
003

0.1453 1.3000e-
003

0.1466 0.0385 1.1900e-
003

0.0397 162.9797 162.9797 6.1100e-
003

163.1325

Total 0.0810 0.2993 0.7691 2.1700e-
003

0.1581 3.0300e-
003

0.1611 0.0422 2.8400e-
003

0.0451 219.3156 219.3156 9.8200e-
003

219.5611

Mitigated Construction Off-Site

3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 7.6450 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.1562

Total 8.0432 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.1562

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0221 0.0167 0.2160 5.0000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 50.1476 50.1476 1.8800e-
003

50.1946

Total 0.0221 0.0167 0.2160 5.0000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 50.1476 50.1476 1.8800e-
003

50.1946

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 7.6450 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.1562

Total 8.0432 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.1562

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0221 0.0167 0.2160 5.0000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 50.1476 50.1476 1.8800e-
003

50.1946

Total 0.0221 0.0167 0.2160 5.0000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 50.1476 50.1476 1.8800e-
003

50.1946

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.6827 2.9817 9.0221 0.0252 1.8392 0.0297 1.8689 0.4923 0.0280 0.5203 2,556.877
5

2,556.877
5

0.1556 2,560.766
7

Unmitigated 0.6827 2.9817 9.0221 0.0252 1.8392 0.0297 1.8689 0.4923 0.0280 0.5203 2,556.877
5

2,556.877
5

0.1556 2,560.766
7

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Automobile Care Center 282.83 268.91 141.41 796,924 796,924

Other Asphalt Surfaces 0.00 0.00 0.00

User Defined Retail 0.00 0.00 0.00

Total 282.83 268.91 141.41 796,924 796,924

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Automobile Care Center 16.60 8.40 6.90 0.00 100.00 0.00 100 0 0

Other Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

User Defined Retail 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

NaturalGas 
Unmitigated

2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

5.1 Mitigation Measures Energy

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Other Asphalt Surfaces 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

Automobile Care Center 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

User Defined Retail 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Automobile Care 
Center

194.038 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Automobile Care 
Center

0.194038 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Unmitigated 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0210 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1534 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 8.0000e-
005

1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Total 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

Apply Water Conservation Strategy

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0210 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1534 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 8.0000e-
005

1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Total 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 0.95 Acre 0.95 41,382.00 0

Automobile Care Center 3.90 1000sqft 0.09 3,900.00 0

User Defined Retail 3.10 User Defined Unit 0.07 3,105.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2018Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Lakewood Carwash
Los Angeles-South Coast County, Winter
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Project Characteristics - Project description

Land Use - Project description

Construction Phase - see Project assumptions

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - 

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Trips and VMT - Added water truck trips

Demolition - Per project description

Vehicle Trips - trip rate based on trip generation survey data; 100% of trips assumed primary and C-C

Energy Use - See Project assumptions

Water And Wastewater - Per Project Description

Solid Waste - Per CalEEMod rate for gas/service station (3.82 ton/size/yr)

Land Use Change - 

Sequestration - per Site Plan

Construction Off-road Equipment Mitigation - Water 3x daily per Rule 403

Water Mitigation - Per CalGreen

Waste Mitigation - Per Calrecycle website - Lakewood diversion rate 2006

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 0

tblConstructionPhase NumDays 200.00 100.00

tblConstructionPhase PhaseEndDate 1/19/2018 1/20/2018

tblConstructionPhase PhaseStartDate 1/20/2018 1/21/2018

tblEnergyUse T24E 0.00 47.63

tblGrading AcresOfGrading 2.00 1.50
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tblLandUse BuildingSpaceSquareFeet 0.00 3,105.00

tblLandUse LandUseSquareFeet 0.00 3,105.00

tblLandUse LotAcreage 0.00 0.07

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblSequestration NumberOfNewTrees 0.00 31.00

tblSolidWaste SolidWasteGenerationRate 0.00 11.86

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblVehicleTrips CC_TTP 48.00 100.00

tblVehicleTrips CNW_TTP 19.00 0.00

tblVehicleTrips CW_TTP 33.00 0.00

tblVehicleTrips DV_TP 51.00 0.00

tblVehicleTrips PB_TP 28.00 0.00

tblVehicleTrips PR_TP 21.00 100.00

tblVehicleTrips ST_TR 23.72 68.95

tblVehicleTrips SU_TR 11.88 36.26

tblVehicleTrips WD_TR 23.72 72.52

tblWater IndoorWaterUseRate 0.00 4,196,280.00
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 3.4446 27.2870 17.4369 0.0292 6.5220 1.6514 7.6519 3.3806 1.5439 4.4202 0.0000 2,772.969
5

2,772.969
5

0.6274 0.0000 2,786.422
7

2018 8.0676 21.2593 16.6833 0.0291 0.2748 1.2188 1.4936 0.0740 1.1698 1.2438 0.0000 2,748.064
3

2,748.064
3

0.5150 0.0000 2,760.940
2

Maximum 8.0676 27.2870 17.4369 0.0292 6.5220 1.6514 7.6519 3.3806 1.5439 4.4202 0.0000 2,772.969
5

2,772.969
5

0.6274 0.0000 2,786.422
7

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 3.4446 27.2870 17.4369 0.0292 2.6059 1.6514 3.7358 1.3351 1.5439 2.3747 0.0000 2,772.969
5

2,772.969
5

0.6274 0.0000 2,786.422
7

2018 8.0676 21.2593 16.6833 0.0291 0.2748 1.2188 1.4936 0.0740 1.1698 1.2438 0.0000 2,748.064
3

2,748.064
3

0.5150 0.0000 2,760.940
2

Maximum 8.0676 27.2870 17.4369 0.0292 2.6059 1.6514 3.7358 1.3351 1.5439 2.3747 0.0000 2,772.969
5

2,772.969
5

0.6274 0.0000 2,786.422
7

Mitigated Construction
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 57.62 0.00 42.82 59.21 0.00 36.11 0.00 0.00 0.00 0.00 0.00 0.00
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Energy 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Mobile 0.6675 3.0721 8.6290 0.0240 1.8392 0.0299 1.8691 0.4923 0.0282 0.5205 2,430.988
1

2,430.988
1

0.1547 2,434.856
2

Total 0.8439 3.0912 8.6458 0.0241 1.8392 0.0314 1.8706 0.4923 0.0296 0.5219 2,453.817
9

2,453.817
9

0.1552 4.2000e-
004

2,457.821
8

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Energy 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Mobile 0.6675 3.0721 8.6290 0.0240 1.8392 0.0299 1.8691 0.4923 0.0282 0.5205 2,430.988
1

2,430.988
1

0.1547 2,434.856
2

Total 0.8439 3.0912 8.6458 0.0241 1.8392 0.0314 1.8706 0.4923 0.0296 0.5219 2,453.817
9

2,453.817
9

0.1552 4.2000e-
004

2,457.821
8

Mitigated Operational
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3.0 Construction Detail

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 8/1/2017 8/28/2017 5 20

2 Grading Grading 8/29/2017 9/1/2017 5 4

3 Building Construction Building Construction 9/2/2017 1/20/2018 5 100

4 Paving Paving 1/21/2018 2/2/2018 5 10

5 Architectural Coating Architectural Coating 2/3/2018 2/16/2018 5 10

OffRoad Equipment

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 10,508; Non-Residential Outdoor: 3,503; Striped Parking Area: 2,483 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0.95
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 8.00 231 0.29

Building Construction Forklifts 1 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Paving Pavers 1 8.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 1 8.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 8.00 78 0.48

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 5 13.00 0.00 26.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 20.00 8.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.2815 0.0000 0.2815 0.0426 0.0000 0.0426 0.0000 0.0000

Off-Road 2.7625 26.7594 15.5573 0.0241 1.6477 1.6477 1.5404 1.5404 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Total 2.7625 26.7594 15.5573 0.0241 0.2815 1.6477 1.9292 0.0426 1.5404 1.5830 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0150 0.4585 0.0988 1.0500e-
003

0.0227 2.4200e-
003

0.0252 6.2300e-
003

2.3200e-
003

8.5500e-
003

112.9094 112.9094 8.3400e-
003

113.1178

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0899 0.0691 0.7409 1.5900e-
003

0.1453 1.3500e-
003

0.1467 0.0385 1.2500e-
003

0.0398 157.8087 157.8087 6.5900e-
003

157.9735

Total 0.1049 0.5276 0.8397 2.6400e-
003

0.1680 3.7700e-
003

0.1718 0.0448 3.5700e-
003

0.0483 270.7180 270.7180 0.0149 271.0914

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.1098 0.0000 0.1098 0.0166 0.0000 0.0166 0.0000 0.0000

Off-Road 2.7625 26.7594 15.5573 0.0241 1.6477 1.6477 1.5404 1.5404 0.0000 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Total 2.7625 26.7594 15.5573 0.0241 0.1098 1.6477 1.7574 0.0166 1.5404 1.5570 0.0000 2,421.422
9

2,421.422
9

0.6125 2,436.734
7

Mitigated Construction On-Site
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0150 0.4585 0.0988 1.0500e-
003

0.0227 2.4200e-
003

0.0252 6.2300e-
003

2.3200e-
003

8.5500e-
003

112.9094 112.9094 8.3400e-
003

113.1178

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0899 0.0691 0.7409 1.5900e-
003

0.1453 1.3500e-
003

0.1467 0.0385 1.2500e-
003

0.0398 157.8087 157.8087 6.5900e-
003

157.9735

Total 0.1049 0.5276 0.8397 2.6400e-
003

0.1680 3.7700e-
003

0.1718 0.0448 3.5700e-
003

0.0483 270.7180 270.7180 0.0149 271.0914

Mitigated Construction Off-Site

3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.4198 0.0000 6.4198 3.3532 0.0000 3.3532 0.0000 0.0000

Off-Road 2.0836 23.8814 8.9800 0.0183 1.1269 1.1269 1.0367 1.0367 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Total 2.0836 23.8814 8.9800 0.0183 6.4198 1.1269 7.5466 3.3532 1.0367 4.3899 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Unmitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0109 0.2617 0.0813 5.2000e-
004

0.0128 2.2200e-
003

0.0150 3.6900e-
003

2.1200e-
003

5.8100e-
003

55.0477 55.0477 4.1700e-
003

55.1518

Worker 0.0553 0.0425 0.4559 9.8000e-
004

0.0894 8.3000e-
004

0.0903 0.0237 7.7000e-
004

0.0245 97.1130 97.1130 4.0600e-
003

97.2145

Total 0.0662 0.3042 0.5373 1.5000e-
003

0.1022 3.0500e-
003

0.1053 0.0274 2.8900e-
003

0.0303 152.1607 152.1607 8.2300e-
003

152.3663

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 2.5037 0.0000 2.5037 1.3077 0.0000 1.3077 0.0000 0.0000

Off-Road 2.0836 23.8814 8.9800 0.0183 1.1269 1.1269 1.0367 1.0367 0.0000 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Total 2.0836 23.8814 8.9800 0.0183 2.5037 1.1269 3.6306 1.3077 1.0367 2.3444 0.0000 1,873.483
5

1,873.483
5

0.5740 1,887.834
3

Mitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0109 0.2617 0.0813 5.2000e-
004

0.0128 2.2200e-
003

0.0150 3.6900e-
003

2.1200e-
003

5.8100e-
003

55.0477 55.0477 4.1700e-
003

55.1518

Worker 0.0553 0.0425 0.4559 9.8000e-
004

0.0894 8.3000e-
004

0.0903 0.0237 7.7000e-
004

0.0245 97.1130 97.1130 4.0600e-
003

97.2145

Total 0.0662 0.3042 0.5373 1.5000e-
003

0.1022 3.0500e-
003

0.1053 0.0274 2.8900e-
003

0.0303 152.1607 152.1607 8.2300e-
003

152.3663

Mitigated Construction Off-Site

3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Total 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Unmitigated Construction On-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0435 1.0467 0.3253 2.0700e-
003

0.0512 8.8700e-
003

0.0601 0.0147 8.4900e-
003

0.0232 220.1907 220.1907 0.0167 220.6073

Worker 0.1383 0.1062 1.1398 2.4400e-
003

0.2236 2.0800e-
003

0.2256 0.0593 1.9200e-
003

0.0612 242.7826 242.7826 0.0102 243.0362

Total 0.1818 1.1530 1.4651 4.5100e-
003

0.2748 0.0110 0.2857 0.0740 0.0104 0.0844 462.9733 462.9733 0.0268 463.6435

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 0.0000 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Total 3.2628 22.4198 15.9718 0.0246 1.4139 1.4139 1.3555 1.3555 0.0000 2,309.996
2

2,309.996
2

0.5113 2,322.779
1

Mitigated Construction On-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0435 1.0467 0.3253 2.0700e-
003

0.0512 8.8700e-
003

0.0601 0.0147 8.4900e-
003

0.0232 220.1907 220.1907 0.0167 220.6073

Worker 0.1383 0.1062 1.1398 2.4400e-
003

0.2236 2.0800e-
003

0.2256 0.0593 1.9200e-
003

0.0612 242.7826 242.7826 0.0102 243.0362

Total 0.1818 1.1530 1.4651 4.5100e-
003

0.2748 0.0110 0.2857 0.0740 0.0104 0.0844 462.9733 462.9733 0.0268 463.6435

Mitigated Construction Off-Site

3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Total 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Unmitigated Construction On-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0384 0.9827 0.2947 2.0600e-
003

0.0512 7.0200e-
003

0.0582 0.0148 6.7200e-
003

0.0215 219.3199 219.3199 0.0158 219.7155

Worker 0.1223 0.0923 0.9945 2.3700e-
003

0.2236 1.9900e-
003

0.2256 0.0593 1.8400e-
003

0.0611 236.1152 236.1152 8.8900e-
003

236.3373

Total 0.1607 1.0750 1.2892 4.4300e-
003

0.2748 9.0100e-
003

0.2838 0.0740 8.5600e-
003

0.0826 455.4351 455.4351 0.0247 456.0528

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 0.0000 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Total 2.8456 20.1842 15.3941 0.0246 1.2098 1.2098 1.1612 1.1612 0.0000 2,292.629
2

2,292.629
2

0.4903 2,304.887
4

Mitigated Construction On-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0384 0.9827 0.2947 2.0600e-
003

0.0512 7.0200e-
003

0.0582 0.0148 6.7200e-
003

0.0215 219.3199 219.3199 0.0158 219.7155

Worker 0.1223 0.0923 0.9945 2.3700e-
003

0.2236 1.9900e-
003

0.2256 0.0593 1.8400e-
003

0.0611 236.1152 236.1152 8.8900e-
003

236.3373

Total 0.1607 1.0750 1.2892 4.4300e-
003

0.2748 9.0100e-
003

0.2838 0.0740 8.5600e-
003

0.0826 455.4351 455.4351 0.0247 456.0528

Mitigated Construction Off-Site

3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1467 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Paving 0.2489 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3956 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Unmitigated Construction On-Site
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3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 9.5900e-
003

0.2457 0.0737 5.1000e-
004

0.0128 1.7500e-
003

0.0146 3.6900e-
003

1.6800e-
003

5.3700e-
003

54.8300 54.8300 3.9600e-
003

54.9289

Worker 0.0795 0.0600 0.6465 1.5400e-
003

0.1453 1.3000e-
003

0.1466 0.0385 1.1900e-
003

0.0397 153.4749 153.4749 5.7800e-
003

153.6193

Total 0.0891 0.3057 0.7201 2.0500e-
003

0.1581 3.0500e-
003

0.1612 0.0422 2.8700e-
003

0.0451 208.3049 208.3049 9.7400e-
003

208.5481

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1467 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 0.0000 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Paving 0.2489 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.3956 11.7584 10.0433 0.0152 0.6789 0.6789 0.6257 0.6257 0.0000 1,510.336
6

1,510.336
6

0.4597 1,521.829
3

Mitigated Construction On-Site
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3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 9.5900e-
003

0.2457 0.0737 5.1000e-
004

0.0128 1.7500e-
003

0.0146 3.6900e-
003

1.6800e-
003

5.3700e-
003

54.8300 54.8300 3.9600e-
003

54.9289

Worker 0.0795 0.0600 0.6465 1.5400e-
003

0.1453 1.3000e-
003

0.1466 0.0385 1.1900e-
003

0.0397 153.4749 153.4749 5.7800e-
003

153.6193

Total 0.0891 0.3057 0.7201 2.0500e-
003

0.1581 3.0500e-
003

0.1612 0.0422 2.8700e-
003

0.0451 208.3049 208.3049 9.7400e-
003

208.5481

Mitigated Construction Off-Site

3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 7.6450 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.1562

Total 8.0432 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 375.2647 375.2647 0.0357 376.1562

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0245 0.0185 0.1989 4.7000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 47.2230 47.2230 1.7800e-
003

47.2675

Total 0.0245 0.0185 0.1989 4.7000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 47.2230 47.2230 1.7800e-
003

47.2675

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 7.6450 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3982 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.1562

Total 8.0432 2.6743 2.4723 3.9600e-
003

0.2007 0.2007 0.2007 0.2007 0.0000 375.2647 375.2647 0.0357 376.1562

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 0.0245 0.0185 0.1989 4.7000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 47.2230 47.2230 1.7800e-
003

47.2675

Total 0.0245 0.0185 0.1989 4.7000e-
004

0.0447 4.0000e-
004

0.0451 0.0119 3.7000e-
004

0.0122 47.2230 47.2230 1.7800e-
003

47.2675

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.6675 3.0721 8.6290 0.0240 1.8392 0.0299 1.8691 0.4923 0.0282 0.5205 2,430.988
1

2,430.988
1

0.1547 2,434.856
2

Unmitigated 0.6675 3.0721 8.6290 0.0240 1.8392 0.0299 1.8691 0.4923 0.0282 0.5205 2,430.988
1

2,430.988
1

0.1547 2,434.856
2

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Automobile Care Center 282.83 268.91 141.41 796,924 796,924

Other Asphalt Surfaces 0.00 0.00 0.00

User Defined Retail 0.00 0.00 0.00

Total 282.83 268.91 141.41 796,924 796,924

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Automobile Care Center 16.60 8.40 6.90 0.00 100.00 0.00 100 0 0

Other Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

User Defined Retail 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

NaturalGas 
Mitigated

2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

NaturalGas 
Unmitigated

2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

5.1 Mitigation Measures Energy

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Other Asphalt Surfaces 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

Automobile Care Center 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

User Defined Retail 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

Historical Energy Use: N
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6.0 Area Detail

5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Automobile Care 
Center

194.038 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr lb/day lb/day

Automobile Care 
Center

0.194038 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.0900e-
003

0.0190 0.0160 1.1000e-
004

1.4500e-
003

1.4500e-
003

1.4500e-
003

1.4500e-
003

22.8280 22.8280 4.4000e-
004

4.2000e-
004

22.9637

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Unmitigated 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0210 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1534 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 8.0000e-
005

1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Total 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

Apply Water Conservation Strategy

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory lb/day lb/day

Architectural 
Coating

0.0210 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.1534 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 8.0000e-
005

1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Total 0.1744 1.0000e-
005

8.2000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 1.7400e-
003

1.7400e-
003

0.0000 1.8600e-
003

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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11.0 Vegetation

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Other Asphalt Surfaces 0.95 Acre 0.95 41,382.00 0

Automobile Care Center 3.90 1000sqft 0.09 3,900.00 0

User Defined Retail 3.10 User Defined Unit 0.07 3,105.00 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

9

Wind Speed (m/s) Precipitation Freq (Days)2.2 33

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Southern California Edison

2018Operational Year

CO2 Intensity 
(lb/MWhr)

702.44 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Lakewood Carwash
Los Angeles-South Coast County, Annual
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Project Characteristics - Project description

Land Use - Project description

Construction Phase - see Project assumptions

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - 

Off-road Equipment - Equipment assumed to operate 8 hr/day

Off-road Equipment - Equipment assumed to operate 8 hr/day

Trips and VMT - Added water truck trips

Demolition - Per project description

Vehicle Trips - trip rate based on trip generation survey data; 100% of trips assumed primary and C-C

Energy Use - See Project assumptions

Water And Wastewater - Per Project Description

Solid Waste - Per CalEEMod rate for gas/service station (3.82 ton/size/yr)

Land Use Change - 

Sequestration - per Site Plan

Construction Off-road Equipment Mitigation - Water 3x daily per Rule 403

Water Mitigation - Per CalGreen

Waste Mitigation - Per Calrecycle website - Lakewood diversion rate 2006

Table Name Column Name Default Value New Value

tblConstDustMitigation WaterUnpavedRoadVehicleSpeed 40 0

tblConstructionPhase NumDays 200.00 100.00

tblConstructionPhase PhaseEndDate 1/19/2018 1/20/2018

tblConstructionPhase PhaseStartDate 1/20/2018 1/21/2018

tblEnergyUse T24E 0.00 47.63

tblGrading AcresOfGrading 2.00 1.50
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tblLandUse BuildingSpaceSquareFeet 0.00 3,105.00

tblLandUse LandUseSquareFeet 0.00 3,105.00

tblLandUse LotAcreage 0.00 0.07

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 6.00 8.00

tblOffRoadEquipment UsageHours 7.00 8.00

tblSequestration NumberOfNewTrees 0.00 31.00

tblSolidWaste SolidWasteGenerationRate 0.00 11.86

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblTripsAndVMT VendorTripNumber 0.00 2.00

tblVehicleTrips CC_TTP 48.00 100.00

tblVehicleTrips CNW_TTP 19.00 0.00

tblVehicleTrips CW_TTP 33.00 0.00

tblVehicleTrips DV_TP 51.00 0.00

tblVehicleTrips PB_TP 28.00 0.00

tblVehicleTrips PR_TP 21.00 100.00

tblVehicleTrips ST_TR 23.72 68.95

tblVehicleTrips SU_TR 11.88 36.26

tblVehicleTrips WD_TR 23.72 72.52

tblWater IndoorWaterUseRate 0.00 4,196,280.00
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2.0 Emissions Summary

2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.1787 1.3242 0.9248 1.5500e-
003

0.0290 0.0793 0.1083 0.0107 0.0756 0.0863 0.0000 135.3355 135.3355 0.0275 0.0000 136.0225

2018 0.0702 0.2334 0.1925 3.3000e-
004

3.0200e-
003

0.0136 0.0166 8.1000e-
004

0.0129 0.0137 0.0000 28.4791 28.4791 5.8000e-
003

0.0000 28.6241

Maximum 0.1787 1.3242 0.9248 1.5500e-
003

0.0290 0.0793 0.1083 0.0107 0.0756 0.0863 0.0000 135.3355 135.3355 0.0275 0.0000 136.0225

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.1787 1.3242 0.9248 1.5500e-
003

0.0194 0.0793 0.0987 6.3700e-
003

0.0756 0.0819 0.0000 135.3354 135.3354 0.0275 0.0000 136.0223

2018 0.0702 0.2334 0.1925 3.3000e-
004

3.0200e-
003

0.0136 0.0166 8.1000e-
004

0.0129 0.0137 0.0000 28.4790 28.4790 5.8000e-
003

0.0000 28.6241

Maximum 0.1787 1.3242 0.9248 1.5500e-
003

0.0194 0.0793 0.0987 6.3700e-
003

0.0756 0.0819 0.0000 135.3354 135.3354 0.0275 0.0000 136.0223

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0318 0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Energy 3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 64.9548 64.9548 2.6000e-
003

5.9000e-
004

65.1961

Mobile 0.1091 0.5251 1.4661 4.0800e-
003

0.3025 4.9900e-
003

0.3075 0.0811 4.7000e-
003

0.0858 0.0000 375.1296 375.1296 0.0235 0.0000 375.7165

Waste 0.0000 0.0000 0.0000 0.0000 5.4320 0.0000 5.4320 0.3210 0.0000 13.4576

Water 0.0000 0.0000 0.0000 0.0000 1.4477 19.7277 21.1754 0.1495 3.6800e-
003

26.0095

Total 0.1413 0.5286 1.4691 4.1000e-
003

0.3025 5.2500e-
003

0.3078 0.0811 4.9600e-
003

0.0861 6.8797 459.8123 466.6920 0.4966 4.2700e-
003

480.3801

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 29.86 0.00 7.64 37.73 0.00 4.35 0.00 0.00 0.00 0.00 0.00 0.00

Quarter Start Date End Date Maximum Unmitigated ROG + NOX (tons/quarter) Maximum Mitigated ROG + NOX (tons/quarter)

1 8-1-2017 10-31-2017 0.9176 0.9176

2 11-1-2017 1-31-2018 0.8151 0.8151

3 2-1-2018 4-30-2018 0.0635 0.0635

Highest 0.9176 0.9176
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 0.0318 0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Energy 3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 64.9548 64.9548 2.6000e-
003

5.9000e-
004

65.1961

Mobile 0.1091 0.5251 1.4661 4.0800e-
003

0.3025 4.9900e-
003

0.3075 0.0811 4.7000e-
003

0.0858 0.0000 375.1296 375.1296 0.0235 0.0000 375.7165

Waste 0.0000 0.0000 0.0000 0.0000 3.0963 0.0000 3.0963 0.1830 0.0000 7.6709

Water 0.0000 0.0000 0.0000 0.0000 1.1582 15.9414 17.0995 0.1196 2.9400e-
003

20.9674

Total 0.1413 0.5286 1.4691 4.1000e-
003

0.3025 5.2500e-
003

0.3078 0.0811 4.9600e-
003

0.0861 4.2544 456.0260 460.2804 0.3287 3.5300e-
003

469.5511

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 38.16 0.82 1.37 33.82 17.33 2.25
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3.0 Construction Detail

2.3 Vegetation

CO2e

Category MT

New Trees 21.9480

Vegetation Land 
Change

0.0000

Total 21.9480

Vegetation

Construction Phase

Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 8/1/2017 8/28/2017 5 20

2 Grading Grading 8/29/2017 9/1/2017 5 4

3 Building Construction Building Construction 9/2/2017 1/20/2018 5 100

4 Paving Paving 1/21/2018 2/2/2018 5 10

5 Architectural Coating Architectural Coating 2/3/2018 2/16/2018 5 10

Acres of Grading (Site Preparation Phase): 0

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0.95
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OffRoad Equipment

Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Demolition Rubber Tired Dozers 1 8.00 247 0.40

Demolition Tractors/Loaders/Backhoes 3 8.00 97 0.37

Grading Graders 1 8.00 187 0.41

Grading Rubber Tired Dozers 1 8.00 247 0.40

Grading Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Cranes 1 8.00 231 0.29

Building Construction Forklifts 1 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 8.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 8.00 9 0.56

Paving Pavers 1 8.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 1 8.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 8.00 78 0.48

Trips and VMT

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 10,508; Non-Residential Outdoor: 3,503; Striped Parking Area: 2,483 
(Architectural Coating – sqft)
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.8200e-
003

0.0000 2.8200e-
003

4.3000e-
004

0.0000 4.3000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0276 0.2676 0.1556 2.4000e-
004

0.0165 0.0165 0.0154 0.0154 0.0000 21.9668 21.9668 5.5600e-
003

0.0000 22.1057

Total 0.0276 0.2676 0.1556 2.4000e-
004

2.8200e-
003

0.0165 0.0193 4.3000e-
004

0.0154 0.0158 0.0000 21.9668 21.9668 5.5600e-
003

0.0000 22.1057

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

Water Exposed Area

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 5 13.00 0.00 26.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 20.00 8.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 2.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 4.00 0.00 0.00 14.70 6.90 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.5000e-
004

4.6800e-
003

9.5000e-
004

1.0000e-
005

2.2000e-
004

2.0000e-
005

2.5000e-
004

6.0000e-
005

2.0000e-
005

8.0000e-
005

0.0000 1.0341 1.0341 7.0000e-
005

0.0000 1.0359

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 8.2000e-
004

7.1000e-
004

7.5900e-
003

2.0000e-
005

1.4200e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

0.0000 1.4554 1.4554 6.0000e-
005

0.0000 1.4569

Total 9.7000e-
004

5.3900e-
003

8.5400e-
003

3.0000e-
005

1.6400e-
003

3.0000e-
005

1.6900e-
003

4.4000e-
004

3.0000e-
005

4.7000e-
004

0.0000 2.4894 2.4894 1.3000e-
004

0.0000 2.4928

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 1.1000e-
003

0.0000 1.1000e-
003

1.7000e-
004

0.0000 1.7000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0276 0.2676 0.1556 2.4000e-
004

0.0165 0.0165 0.0154 0.0154 0.0000 21.9668 21.9668 5.5600e-
003

0.0000 22.1057

Total 0.0276 0.2676 0.1556 2.4000e-
004

1.1000e-
003

0.0165 0.0176 1.7000e-
004

0.0154 0.0156 0.0000 21.9668 21.9668 5.5600e-
003

0.0000 22.1057

Mitigated Construction On-Site
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 1.5000e-
004

4.6800e-
003

9.5000e-
004

1.0000e-
005

2.2000e-
004

2.0000e-
005

2.5000e-
004

6.0000e-
005

2.0000e-
005

8.0000e-
005

0.0000 1.0341 1.0341 7.0000e-
005

0.0000 1.0359

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 8.2000e-
004

7.1000e-
004

7.5900e-
003

2.0000e-
005

1.4200e-
003

1.0000e-
005

1.4400e-
003

3.8000e-
004

1.0000e-
005

3.9000e-
004

0.0000 1.4554 1.4554 6.0000e-
005

0.0000 1.4569

Total 9.7000e-
004

5.3900e-
003

8.5400e-
003

3.0000e-
005

1.6400e-
003

3.0000e-
005

1.6900e-
003

4.4000e-
004

3.0000e-
005

4.7000e-
004

0.0000 2.4894 2.4894 1.3000e-
004

0.0000 2.4928

Mitigated Construction Off-Site

3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0128 0.0000 0.0128 6.7100e-
003

0.0000 6.7100e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.1700e-
003

0.0478 0.0180 4.0000e-
005

2.2500e-
003

2.2500e-
003

2.0700e-
003

2.0700e-
003

0.0000 3.3992 3.3992 1.0400e-
003

0.0000 3.4252

Total 4.1700e-
003

0.0478 0.0180 4.0000e-
005

0.0128 2.2500e-
003

0.0151 6.7100e-
003

2.0700e-
003

8.7800e-
003

0.0000 3.3992 3.3992 1.0400e-
003

0.0000 3.4252

Unmitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.0000e-
005

5.3000e-
004

1.6000e-
004

0.0000 3.0000e-
005

0.0000 3.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.1014 0.1014 1.0000e-
005

0.0000 0.1016

Worker 1.0000e-
004

9.0000e-
005

9.3000e-
004

0.0000 1.8000e-
004

0.0000 1.8000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1791 0.1791 1.0000e-
005

0.0000 0.1793

Total 1.2000e-
004

6.2000e-
004

1.0900e-
003

0.0000 2.1000e-
004

0.0000 2.1000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.2805 0.2805 2.0000e-
005

0.0000 0.2809

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 5.0100e-
003

0.0000 5.0100e-
003

2.6200e-
003

0.0000 2.6200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.1700e-
003

0.0478 0.0180 4.0000e-
005

2.2500e-
003

2.2500e-
003

2.0700e-
003

2.0700e-
003

0.0000 3.3992 3.3992 1.0400e-
003

0.0000 3.4252

Total 4.1700e-
003

0.0478 0.0180 4.0000e-
005

5.0100e-
003

2.2500e-
003

7.2600e-
003

2.6200e-
003

2.0700e-
003

4.6900e-
003

0.0000 3.3992 3.3992 1.0400e-
003

0.0000 3.4252

Mitigated Construction On-Site
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3.3 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.0000e-
005

5.3000e-
004

1.6000e-
004

0.0000 3.0000e-
005

0.0000 3.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.1014 0.1014 1.0000e-
005

0.0000 0.1016

Worker 1.0000e-
004

9.0000e-
005

9.3000e-
004

0.0000 1.8000e-
004

0.0000 1.8000e-
004

5.0000e-
005

0.0000 5.0000e-
005

0.0000 0.1791 0.1791 1.0000e-
005

0.0000 0.1793

Total 1.2000e-
004

6.2000e-
004

1.0900e-
003

0.0000 2.1000e-
004

0.0000 2.1000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.2805 0.2805 2.0000e-
005

0.0000 0.2809

Mitigated Construction Off-Site

3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1387 0.9528 0.6788 1.0500e-
003

0.0601 0.0601 0.0576 0.0576 0.0000 89.0627 89.0627 0.0197 0.0000 89.5556

Total 0.1387 0.9528 0.6788 1.0500e-
003

0.0601 0.0601 0.0576 0.0576 0.0000 89.0627 89.0627 0.0197 0.0000 89.5556

Unmitigated Construction On-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.8100e-
003

0.0454 0.0132 9.0000e-
005

2.1400e-
003

3.7000e-
004

2.5200e-
003

6.2000e-
004

3.6000e-
004

9.8000e-
004

0.0000 8.6211 8.6211 6.2000e-
004

0.0000 8.6366

Worker 5.3400e-
003

4.6300e-
003

0.0496 1.1000e-
004

9.3100e-
003

9.0000e-
005

9.4000e-
003

2.4700e-
003

8.0000e-
005

2.5600e-
003

0.0000 9.5157 9.5157 4.0000e-
004

0.0000 9.5257

Total 7.1500e-
003

0.0500 0.0628 2.0000e-
004

0.0115 4.6000e-
004

0.0119 3.0900e-
003

4.4000e-
004

3.5400e-
003

0.0000 18.1368 18.1368 1.0200e-
003

0.0000 18.1623

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1387 0.9528 0.6788 1.0500e-
003

0.0601 0.0601 0.0576 0.0576 0.0000 89.0626 89.0626 0.0197 0.0000 89.5555

Total 0.1387 0.9528 0.6788 1.0500e-
003

0.0601 0.0601 0.0576 0.0576 0.0000 89.0626 89.0626 0.0197 0.0000 89.5555

Mitigated Construction On-Site
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3.4 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 1.8100e-
003

0.0454 0.0132 9.0000e-
005

2.1400e-
003

3.7000e-
004

2.5200e-
003

6.2000e-
004

3.6000e-
004

9.8000e-
004

0.0000 8.6211 8.6211 6.2000e-
004

0.0000 8.6366

Worker 5.3400e-
003

4.6300e-
003

0.0496 1.1000e-
004

9.3100e-
003

9.0000e-
005

9.4000e-
003

2.4700e-
003

8.0000e-
005

2.5600e-
003

0.0000 9.5157 9.5157 4.0000e-
004

0.0000 9.5257

Total 7.1500e-
003

0.0500 0.0628 2.0000e-
004

0.0115 4.6000e-
004

0.0119 3.0900e-
003

4.4000e-
004

3.5400e-
003

0.0000 18.1368 18.1368 1.0200e-
003

0.0000 18.1623

Mitigated Construction Off-Site

3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0213 0.1514 0.1155 1.8000e-
004

9.0700e-
003

9.0700e-
003

8.7100e-
003

8.7100e-
003

0.0000 15.5988 15.5988 3.3400e-
003

0.0000 15.6822

Total 0.0213 0.1514 0.1155 1.8000e-
004

9.0700e-
003

9.0700e-
003

8.7100e-
003

8.7100e-
003

0.0000 15.5988 15.5988 3.3400e-
003

0.0000 15.6822

Unmitigated Construction On-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.8000e-
004

7.5100e-
003

2.1100e-
003

2.0000e-
005

3.8000e-
004

5.0000e-
005

4.3000e-
004

1.1000e-
004

5.0000e-
005

1.6000e-
004

0.0000 1.5160 1.5160 1.0000e-
004

0.0000 1.5186

Worker 8.3000e-
004

7.1000e-
004

7.6500e-
003

2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.6332 1.6332 6.0000e-
005

0.0000 1.6347

Total 1.1100e-
003

8.2200e-
003

9.7600e-
003

4.0000e-
005

2.0200e-
003

6.0000e-
005

2.0900e-
003

5.5000e-
004

6.0000e-
005

6.1000e-
004

0.0000 3.1492 3.1492 1.6000e-
004

0.0000 3.1533

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0213 0.1514 0.1155 1.8000e-
004

9.0700e-
003

9.0700e-
003

8.7100e-
003

8.7100e-
003

0.0000 15.5988 15.5988 3.3400e-
003

0.0000 15.6822

Total 0.0213 0.1514 0.1155 1.8000e-
004

9.0700e-
003

9.0700e-
003

8.7100e-
003

8.7100e-
003

0.0000 15.5988 15.5988 3.3400e-
003

0.0000 15.6822

Mitigated Construction On-Site
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3.4 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 2.8000e-
004

7.5100e-
003

2.1100e-
003

2.0000e-
005

3.8000e-
004

5.0000e-
005

4.3000e-
004

1.1000e-
004

5.0000e-
005

1.6000e-
004

0.0000 1.5160 1.5160 1.0000e-
004

0.0000 1.5186

Worker 8.3000e-
004

7.1000e-
004

7.6500e-
003

2.0000e-
005

1.6400e-
003

1.0000e-
005

1.6600e-
003

4.4000e-
004

1.0000e-
005

4.5000e-
004

0.0000 1.6332 1.6332 6.0000e-
005

0.0000 1.6347

Total 1.1100e-
003

8.2200e-
003

9.7600e-
003

4.0000e-
005

2.0200e-
003

6.0000e-
005

2.0900e-
003

5.5000e-
004

6.0000e-
005

6.1000e-
004

0.0000 3.1492 3.1492 1.6000e-
004

0.0000 3.1533

Mitigated Construction Off-Site

3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 5.7300e-
003

0.0588 0.0502 8.0000e-
005

3.3900e-
003

3.3900e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.8508 6.8508 2.0900e-
003

0.0000 6.9029

Paving 1.2400e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 6.9700e-
003

0.0588 0.0502 8.0000e-
005

3.3900e-
003

3.3900e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.8508 6.8508 2.0900e-
003

0.0000 6.9029

Unmitigated Construction On-Site
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3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.0000e-
005

1.2500e-
003

3.5000e-
004

0.0000 6.0000e-
005

1.0000e-
005

7.0000e-
005

2.0000e-
005

1.0000e-
005

3.0000e-
005

0.0000 0.2527 0.2527 2.0000e-
005

0.0000 0.2531

Worker 3.6000e-
004

3.1000e-
004

3.3100e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

2.0000e-
004

0.0000 0.7077 0.7077 3.0000e-
005

0.0000 0.7084

Total 4.1000e-
004

1.5600e-
003

3.6600e-
003

1.0000e-
005

7.7000e-
004

2.0000e-
005

7.9000e-
004

2.1000e-
004

2.0000e-
005

2.3000e-
004

0.0000 0.9604 0.9604 5.0000e-
005

0.0000 0.9615

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 5.7300e-
003

0.0588 0.0502 8.0000e-
005

3.3900e-
003

3.3900e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.8508 6.8508 2.0900e-
003

0.0000 6.9029

Paving 1.2400e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 6.9700e-
003

0.0588 0.0502 8.0000e-
005

3.3900e-
003

3.3900e-
003

3.1300e-
003

3.1300e-
003

0.0000 6.8508 6.8508 2.0900e-
003

0.0000 6.9029

Mitigated Construction On-Site
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3.5 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 5.0000e-
005

1.2500e-
003

3.5000e-
004

0.0000 6.0000e-
005

1.0000e-
005

7.0000e-
005

2.0000e-
005

1.0000e-
005

3.0000e-
005

0.0000 0.2527 0.2527 2.0000e-
005

0.0000 0.2531

Worker 3.6000e-
004

3.1000e-
004

3.3100e-
003

1.0000e-
005

7.1000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

2.0000e-
004

0.0000 0.7077 0.7077 3.0000e-
005

0.0000 0.7084

Total 4.1000e-
004

1.5600e-
003

3.6600e-
003

1.0000e-
005

7.7000e-
004

2.0000e-
005

7.9000e-
004

2.1000e-
004

2.0000e-
005

2.3000e-
004

0.0000 0.9604 0.9604 5.0000e-
005

0.0000 0.9615

Mitigated Construction Off-Site

3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0382 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.9900e-
003

0.0134 0.0124 2.0000e-
005

1.0000e-
003

1.0000e-
003

1.0000e-
003

1.0000e-
003

0.0000 1.7022 1.7022 1.6000e-
004

0.0000 1.7062

Total 0.0402 0.0134 0.0124 2.0000e-
005

1.0000e-
003

1.0000e-
003

1.0000e-
003

1.0000e-
003

0.0000 1.7022 1.7022 1.6000e-
004

0.0000 1.7062

Unmitigated Construction On-Site
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3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.1000e-
004

9.0000e-
005

1.0200e-
003

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.2178 0.2178 1.0000e-
005

0.0000 0.2180

Total 1.1000e-
004

9.0000e-
005

1.0200e-
003

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.2178 0.2178 1.0000e-
005

0.0000 0.2180

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.0382 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.9900e-
003

0.0134 0.0124 2.0000e-
005

1.0000e-
003

1.0000e-
003

1.0000e-
003

1.0000e-
003

0.0000 1.7022 1.7022 1.6000e-
004

0.0000 1.7062

Total 0.0402 0.0134 0.0124 2.0000e-
005

1.0000e-
003

1.0000e-
003

1.0000e-
003

1.0000e-
003

0.0000 1.7022 1.7022 1.6000e-
004

0.0000 1.7062

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.6 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Vendor 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Worker 1.1000e-
004

9.0000e-
005

1.0200e-
003

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.2178 0.2178 1.0000e-
005

0.0000 0.2180

Total 1.1000e-
004

9.0000e-
005

1.0200e-
003

0.0000 2.2000e-
004

0.0000 2.2000e-
004

6.0000e-
005

0.0000 6.0000e-
005

0.0000 0.2178 0.2178 1.0000e-
005

0.0000 0.2180

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.1091 0.5251 1.4661 4.0800e-
003

0.3025 4.9900e-
003

0.3075 0.0811 4.7000e-
003

0.0858 0.0000 375.1296 375.1296 0.0235 0.0000 375.7165

Unmitigated 0.1091 0.5251 1.4661 4.0800e-
003

0.3025 4.9900e-
003

0.3075 0.0811 4.7000e-
003

0.0858 0.0000 375.1296 375.1296 0.0235 0.0000 375.7165

4.2 Trip Summary Information

4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Automobile Care Center 282.83 268.91 141.41 796,924 796,924

Other Asphalt Surfaces 0.00 0.00 0.00

User Defined Retail 0.00 0.00 0.00

Total 282.83 268.91 141.41 796,924 796,924

Miles Trip % Trip Purpose %

Land Use H-W or C-W H-S or C-C H-O or C-NW H-W or C-W H-S or C-C H-O or C-NW Primary Diverted Pass-by

Automobile Care Center 16.60 8.40 6.90 0.00 100.00 0.00 100 0 0

Other Asphalt Surfaces 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

User Defined Retail 16.60 8.40 6.90 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix
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5.0 Energy Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 61.1754 61.1754 2.5300e-
003

5.2000e-
004

61.3942

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 61.1754 61.1754 2.5300e-
003

5.2000e-
004

61.3942

NaturalGas 
Mitigated

3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 3.7794 3.7794 7.0000e-
005

7.0000e-
005

3.8019

NaturalGas 
Unmitigated

3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 3.7794 3.7794 7.0000e-
005

7.0000e-
005

3.8019

5.1 Mitigation Measures Energy

Land Use LDA LDT1 LDT2 MDV LHD1 LHD2 MHD HHD OBUS UBUS MCY SBUS MH

Other Asphalt Surfaces 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

Automobile Care Center 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

User Defined Retail 0.547972 0.046127 0.199330 0.125604 0.017697 0.005953 0.018360 0.027618 0.002341 0.002583 0.004804 0.000667 0.000944

Historical Energy Use: N
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5.2 Energy by Land Use - NaturalGas

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Automobile Care 
Center

70824 3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 3.7794 3.7794 7.0000e-
005

7.0000e-
005

3.8019

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 3.7794 3.7794 7.0000e-
005

7.0000e-
005

3.8019

Unmitigated

NaturalGa
s Use

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Land Use kBTU/yr tons/yr MT/yr

Automobile Care 
Center

70824 3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 3.7794 3.7794 7.0000e-
005

7.0000e-
005

3.8019

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 3.8000e-
004

3.4700e-
003

2.9200e-
003

2.0000e-
005

2.6000e-
004

2.6000e-
004

2.6000e-
004

2.6000e-
004

0.0000 3.7794 3.7794 7.0000e-
005

7.0000e-
005

3.8019

Mitigated
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6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Automobile Care 
Center

44109 14.0541 5.8000e-
004

1.2000e-
004

14.1044

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

147891 47.1213 1.9500e-
003

4.0000e-
004

47.2899

Total 61.1754 2.5300e-
003

5.2000e-
004

61.3942

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Automobile Care 
Center

44109 14.0541 5.8000e-
004

1.2000e-
004

14.1044

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

147891 47.1213 1.9500e-
003

4.0000e-
004

47.2899

Total 61.1754 2.5300e-
003

5.2000e-
004

61.3942

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0318 0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Unmitigated 0.0318 0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

3.8200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0280 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Total 0.0318 0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Unmitigated
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Apply Water Conservation Strategy

7.1 Mitigation Measures Water

7.0 Water Detail

6.2 Area by SubCategory

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

SubCategory tons/yr MT/yr

Architectural 
Coating

3.8200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0280 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 1.0000e-
005

0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Total 0.0318 0.0000 1.0000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 2.0000e-
004

2.0000e-
004

0.0000 0.0000 2.1000e-
004

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 17.0995 0.1196 2.9400e-
003

20.9674

Unmitigated 21.1754 0.1495 3.6800e-
003

26.0095

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Automobile Care 
Center

0.366916 / 
0.224884

2.4347 0.0121 3.0000e-
004

2.8260

Other Asphalt 
Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

4.19628 / 
0

18.7407 0.1375 3.3800e-
003

23.1835

Total 21.1754 0.1495 3.6800e-
003

26.0095

Unmitigated
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8.1 Mitigation Measures Waste

Institute Recycling and Composting Services

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Automobile Care 
Center

0.293533 / 
0.224884

2.1070 9.6500e-
003

2.4000e-
004

2.4206

Other Asphalt 
Surfaces

0 / 0 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

3.35702 / 
0

14.9926 0.1100 2.7000e-
003

18.5468

Total 17.0995 0.1196 2.9400e-
003

20.9674

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 3.0963 0.1830 0.0000 7.6709

 Unmitigated 5.4320 0.3210 0.0000 13.4576

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Automobile Care 
Center

14.9 3.0246 0.1788 0.0000 7.4932

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

11.86 2.4075 0.1423 0.0000 5.9644

Total 5.4320 0.3210 0.0000 13.4576

Unmitigated
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Automobile Care 
Center

8.493 1.7240 0.1019 0.0000 4.2711

Other Asphalt 
Surfaces

0 0.0000 0.0000 0.0000 0.0000

User Defined 
Retail

6.7602 1.3723 0.0811 0.0000 3.3997

Total 3.0963 0.1830 0.0000 7.6709

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type

10.0 Stationary Equipment

Fire Pumps and Emergency Generators

Equipment Type Number Hours/Day Hours/Year Horse Power Load Factor Fuel Type

Boilers

Equipment Type Number Heat Input/Day Heat Input/Year Boiler Rating Fuel Type

User Defined Equipment

Equipment Type Number
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11.0 Vegetation

Total CO2 CH4 N2O CO2e

Category MT

Unmitigated 21.9480 0.0000 0.0000 21.9480

11.1 Vegetation Land Change

Initial/Fina
l

Total CO2 CH4 N2O CO2e

Acres MT

Others 0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.0000 0.0000 0.0000 0.0000

Vegetation Type
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11.2 Net New Trees

Number of 
Trees

Total CO2 CH4 N2O CO2e

MT

Miscellaneous 31 21.9480 0.0000 0.0000 21.9480

Total 21.9480 0.0000 0.0000 21.9480

Species Class
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Los Angeles-South Coast County, Mitigation Report

Lakewood Carwash

Construction Mitigation Summary

Phase ROG NOx CO SO2
Exhaust 

PM10
Exhaust 
PM2.5 Bio- CO2

NBio- 
CO2 Total CO2 CH4 N2O CO2e

Percent Reduction

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Building Construction 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Demolition 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grading 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

OFFROAD Equipment Mitigation
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Equipment Type Fuel Type Tier Number Mitigated Total Number of Equipment DPF Oxidation Catalyst

Air Compressors Diesel No Change 0 1 No Change 0.00

Cement and Mortar Mixers Diesel No Change 0 1 No Change 0.00

Concrete/Industrial Saws Diesel No Change 0 1 No Change 0.00

Cranes Diesel No Change 0 1 No Change 0.00

Forklifts Diesel No Change 0 1 No Change 0.00

Generator Sets Diesel No Change 0 1 No Change 0.00

Graders Diesel No Change 0 1 No Change 0.00

Pavers Diesel No Change 0 1 No Change 0.00

Paving Equipment Diesel No Change 0 1 No Change 0.00

Rollers Diesel No Change 0 1 No Change 0.00

Rubber Tired Dozers Diesel No Change 0 2 No Change 0.00

Tractors/Loaders/Backhoes Diesel No Change 0 6 No Change 0.00

Welders Diesel No Change 0 3 No Change 0.00
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Equipment Type ROG NOx CO SO2 Exhaust PM10 Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Unmitigated tons/yr Unmitigated mt/yr

Air Compressors 1.99000E-003 1.33700E-002 1.23600E-002 2.00000E-005 1.00000E-003 1.00000E-003 0.00000E+000 1.70217E+000 1.70217E+000 1.60000E-004 0.00000E+000 1.70622E+000

Cement and 
Mortar Mixers

2.90000E-004 1.84000E-003 1.54000E-003 0.00000E+000 7.00000E-005 7.00000E-005 0.00000E+000 2.29140E-001 2.29140E-001 2.00000E-005 0.00000E+000 2.29730E-001

Concrete/Industria
l Saws

5.81000E-003 4.26100E-002 3.74900E-002 6.00000E-005 3.07000E-003 3.07000E-003 0.00000E+000 5.37656E+000 5.37656E+000 4.70000E-004 0.00000E+000 5.38839E+000

Cranes 3.24300E-002 3.85340E-001 1.38650E-001 2.90000E-004 1.71100E-002 1.57400E-002 0.00000E+000 2.66983E+001 2.66983E+001 8.20000E-003 0.00000E+000 2.69033E+001

Forklifts 1.03000E-002 8.94300E-002 6.21700E-002 8.00000E-005 7.35000E-003 6.76000E-003 0.00000E+000 7.07081E+000 7.07081E+000 2.17000E-003 0.00000E+000 7.12510E+000

Generator Sets 2.80200E-002 2.20580E-001 1.88480E-001 3.30000E-004 1.47300E-002 1.47300E-002 0.00000E+000 2.82604E+001 2.82604E+001 2.25000E-003 0.00000E+000 2.83166E+001

Graders 1.07000E-003 1.49400E-002 3.92000E-003 1.00000E-005 4.90000E-004 4.50000E-004 0.00000E+000 1.23605E+000 1.23605E+000 3.80000E-004 0.00000E+000 1.24552E+000

Pavers 1.63000E-003 1.80400E-002 1.46300E-002 2.00000E-005 8.80000E-004 8.10000E-004 0.00000E+000 2.14609E+000 2.14609E+000 6.70000E-004 0.00000E+000 2.16280E+000

Paving Equipment 1.19000E-003 1.32900E-002 1.26800E-002 2.00000E-005 6.50000E-004 6.00000E-004 0.00000E+000 1.85975E+000 1.85975E+000 5.80000E-004 0.00000E+000 1.87423E+000

Rollers 1.29000E-003 1.24700E-002 9.68000E-003 1.00000E-005 8.60000E-004 7.90000E-004 0.00000E+000 1.19706E+000 1.19706E+000 3.70000E-004 0.00000E+000 1.20638E+000

Rubber Tired 
Dozers

1.47700E-002 1.60400E-001 5.55200E-002 1.00000E-004 7.85000E-003 7.22000E-003 0.00000E+000 9.51416E+000 9.51416E+000 2.92000E-003 0.00000E+000 9.58703E+000

Tractors/Loaders/
Backhoes

2.69300E-002 2.59640E-001 2.07550E-001 2.70000E-004 1.93800E-002 1.78300E-002 0.00000E+000 2.50568E+001 2.50568E+001 7.69000E-003 0.00000E+000 2.52492E+001

Welders 7.38000E-002 2.59790E-001 2.85690E-001 3.80000E-004 1.88500E-002 1.88500E-002 0.00000E+000 2.82331E+001 2.82331E+001 6.01000E-003 0.00000E+000 2.83833E+001
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Equipment Type ROG NOx CO SO2 Exhaust PM10 Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Mitigated tons/yr Mitigated mt/yr

Air Compressors 1.99000E-003 1.33700E-002 1.23600E-002 2.00000E-005 1.00000E-003 1.00000E-003 0.00000E+000 1.70217E+000 1.70217E+000 1.60000E-004 0.00000E+000 1.70621E+000

Cement and Mortar 
Mixers

2.90000E-004 1.84000E-003 1.54000E-003 0.00000E+000 7.00000E-005 7.00000E-005 0.00000E+000 2.29140E-001 2.29140E-001 2.00000E-005 0.00000E+000 2.29730E-001

Concrete/Industrial 
Saws

5.81000E-003 4.26100E-002 3.74900E-002 6.00000E-005 3.07000E-003 3.07000E-003 0.00000E+000 5.37656E+000 5.37656E+000 4.70000E-004 0.00000E+000 5.38838E+000

Cranes 3.24300E-002 3.85340E-001 1.38650E-001 2.90000E-004 1.71100E-002 1.57400E-002 0.00000E+000 2.66983E+001 2.66983E+001 8.20000E-003 0.00000E+000 2.69033E+001

Forklifts 1.03000E-002 8.94300E-002 6.21700E-002 8.00000E-005 7.35000E-003 6.76000E-003 0.00000E+000 7.07080E+000 7.07080E+000 2.17000E-003 0.00000E+000 7.12509E+000

Generator Sets 2.80200E-002 2.20580E-001 1.88480E-001 3.30000E-004 1.47300E-002 1.47300E-002 0.00000E+000 2.82603E+001 2.82603E+001 2.25000E-003 0.00000E+000 2.83166E+001

Graders 1.07000E-003 1.49400E-002 3.92000E-003 1.00000E-005 4.90000E-004 4.50000E-004 0.00000E+000 1.23605E+000 1.23605E+000 3.80000E-004 0.00000E+000 1.24552E+000

Pavers 1.63000E-003 1.80400E-002 1.46300E-002 2.00000E-005 8.80000E-004 8.10000E-004 0.00000E+000 2.14609E+000 2.14609E+000 6.70000E-004 0.00000E+000 2.16279E+000

Paving Equipment 1.19000E-003 1.32900E-002 1.26800E-002 2.00000E-005 6.50000E-004 6.00000E-004 0.00000E+000 1.85975E+000 1.85975E+000 5.80000E-004 0.00000E+000 1.87422E+000

Rollers 1.29000E-003 1.24700E-002 9.68000E-003 1.00000E-005 8.60000E-004 7.90000E-004 0.00000E+000 1.19706E+000 1.19706E+000 3.70000E-004 0.00000E+000 1.20637E+000

Rubber Tired Dozers 1.47700E-002 1.60400E-001 5.55200E-002 1.00000E-004 7.85000E-003 7.22000E-003 0.00000E+000 9.51414E+000 9.51414E+000 2.92000E-003 0.00000E+000 9.58702E+000

Tractors/Loaders/Ba
ckhoes

2.69300E-002 2.59640E-001 2.07550E-001 2.70000E-004 1.93800E-002 1.78300E-002 0.00000E+000 2.50568E+001 2.50568E+001 7.69000E-003 0.00000E+000 2.52492E+001

Welders 7.38000E-002 2.59790E-001 2.85690E-001 3.80000E-004 1.88500E-002 1.88500E-002 0.00000E+000 2.82331E+001 2.82331E+001 6.01000E-003 0.00000E+000 2.83832E+001

CalEEMod Version: CalEEMod.2016.3.1 Date: 6/5/2017 11:55 AMPage 4 of 11



Fugitive Dust Mitigation

No Soil Stabilizer for unpaved 
Roads

PM10 Reduction 0.00 PM2.5 Reduction 0.00

No Replace Ground Cover of Area 
Disturbed

PM10 Reduction 0.00 PM2.5 Reduction 0.00

Yes Water Exposed Area PM10 Reduction 61.00 PM2.5 Reduction 61.00 Frequency (per 
day)

3.00

Equipment Type ROG NOx CO SO2 Exhaust PM10 Exhaust PM2.5 Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Percent Reduction

Air Compressors 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 5.86091E-006

Cement and Mortar 
Mixers

0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000

Concrete/Industrial 
Saws

0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.85584E-006

Cranes 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.12367E-006 1.12367E-006 0.00000E+000 0.00000E+000 1.11510E-006

Forklifts 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.41427E-006 1.41427E-006 0.00000E+000 0.00000E+000 1.40349E-006

Generator Sets 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.06156E-006 1.06156E-006 0.00000E+000 0.00000E+000 1.41260E-006

Graders 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000

Pavers 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 4.62364E-006

Paving Equipment 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 5.33552E-006

Rollers 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 8.28926E-006

Rubber Tired Dozers 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 2.10213E-006 2.10213E-006 0.00000E+000 0.00000E+000 1.04308E-006

Tractors/Loaders/Ba
ckhoes

0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.19728E-006 1.19728E-006 0.00000E+000 0.00000E+000 1.18816E-006

Welders 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 0.00000E+000 1.06258E-006 1.06258E-006 0.00000E+000 0.00000E+000 1.05696E-006

Yes/No Mitigation InputMitigation InputMitigation InputMitigation Measure
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No Unpaved Road Mitigation Moisture Content 
%

0.00 Vehicle Speed 
(mph)

0.00

No Clean Paved Road % PM Reduction 0.00

Operational Percent Reduction Summary

Unmitigated Mitigated Percent Reduction

Phase Source PM10 PM2.5 PM10 PM2.5 PM10 PM2.5

Architectural Coating Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00

Architectural Coating Roads 0.00 0.00 0.00 0.00 0.00 0.00

Building Construction Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00

Building Construction Roads 0.01 0.00 0.01 0.00 0.00 0.00

Demolition Fugitive Dust 0.00 0.00 0.00 0.00 0.61 0.60

Demolition Roads 0.00 0.00 0.00 0.00 0.00 0.00

Grading Fugitive Dust 0.01 0.01 0.01 0.00 0.61 0.61

Grading Roads 0.00 0.00 0.00 0.00 0.00 0.00

Paving Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00

Paving Roads 0.00 0.00 0.00 0.00 0.00 0.00
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Category ROG NOx CO SO2
Exhaust 

PM10
Exhaust 
PM2.5 Bio- CO2

NBio- 
CO2 Total CO2 CH4 N2O CO2e

Percent Reduction

Architectural Coating 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Consumer Products 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Electricity 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hearth 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Landscaping 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Mobile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Natural Gas 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Water Indoor 0.00 0.00 0.00 0.00 0.00 0.00 20.00 19.19 19.25 19.99 20.11 19.39

Water Outdoor 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Operational Mobile Mitigation

Mitigation 
Selected

No

No

No

No

No

No

Category

Land Use

Land Use

Land Use

Land Use

Land Use

Land Use

Land Use

% Reduction

0.00

0.00

0.00

0.25

0.00

0.00

0.08

Input Value 1

0.28

Input Value 2 Input Value 
3

Measure

Increase Diversity

Land Use SubTotal

Integrate Below Market Rate Housing

Increase Transit Accessibility

Improve Destination Accessibility

Improve Walkability Design

Increase Density

Project Setting:

CalEEMod Version: CalEEMod.2016.3.1 Date: 6/5/2017 11:55 AMPage 7 of 11



No

No

No Neighborhood Enhancements

Neighborhood Enhancements

Neighborhood Enhancements

0.00Implement NEV Network

Provide Traffic Calming Measures

Improve Pedestrian Network

No

No

No

No

No

No

Parking Policy Pricing

Transit Improvements

Transit Improvements

Transit Improvements

Transit Improvements

Parking Policy Pricing

Parking Policy Pricing

Parking Policy Pricing

Neighborhood Enhancements 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00Limit Parking Supply

Land Use and Site Enhancement Subtotal

Transit Improvements Subtotal

Increase Transit Frequency

Expand Transit Network

Provide BRT System

Parking Policy Pricing Subtotal

On-street Market Pricing

Unbundle Parking Costs

Neighborhood Enhancements Subtotal

No

No

No

No

No

No

No

No

Commute

Commute

Commute

Commute

Commute

Commute

Commute

Commute

Commute

0.00

0.00

0.00

0.00

2.00

Transit Subsidy

Commute Subtotal

Provide Ride Sharing Program

Employee Vanpool/Shuttle

Market Commute Trip Reduction Option

Encourage Telecommuting and Alternative 
Work Schedules

Workplace Parking Charge

Implement Employee Parking "Cash Out"

Implement Trip Reduction Program
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Area Mitigation

Measure Implemented

No

No

No

No

No

No

No

No

No

No

Mitigation Measure

No Hearth

% Electric Chainsaw

% Electric Leafblower

% Electric Lawnmower

Use Low VOC Paint (Non-residential Exterior)

Use Low VOC Paint (Non-residential Interior)

Use Low VOC Paint (Residential Exterior)

Use Low VOC Paint (Residential Interior)

Use Low VOC Cleaning Supplies

Only Natural Gas Hearth

Input Value

100.00

100.00

50.00

50.00

Energy Mitigation  Measures

Measure Implemented

No

No

No

Mitigation Measure

Install High Efficiency Lighting

On-site Renewable

Exceed Title 24

Input Value 1 Input Value 2

No School Trip 0.00Implement School Bus Program

0.00Total VMT Reduction

No Use Low VOC Paint (Parking) 100.00
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Appliance Type Land Use Subtype % Improvement

ClothWasher 30.00

DishWasher 15.00

Fan 50.00

Refrigerator 15.00

Water Mitigation  Measures

Measure Implemented

No

No

Yes

Mitigation Measure

Use Reclaimed Water

Use Grey Water

Apply Water Conservation on Strategy

Input Value 1

20.00

0.00

0.00

0.00

0.00

Input Value 2

No

No

No

No

Install low-flow bathroom faucet

Install low-flow Toilet

Install low-flow Shower

Install low-flow Kitchen faucet

32.00

18.00

20.00

20.00

No

No

No

Turf Reduction

Water Efficient Landscape

Use Water Efficient Irrigation Systems

0.00

6.10

0.00 0.00

Solid Waste Mitigation

Mitigation Measures Input Value
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Institute Recycling and Composting Services
Percent Reduction in Waste Disposed

43.00
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APPENDIX “E” 
 
 

Geotechnical Report 



 

 

April 18, 2017 

 

 

 

Parkcrest Development Job No. CB175122 

2910 South Archibald Avenue, Suite A-350 

Ontario, California  91761 

Attention:  Mr. Zac Henson 

 

Dear Mr. Henson: 

 

This letter transmits six copies of the Geotechnical Investigation report prepared for the proposed 

automated car wash and auto repair center to be located at 6741 Carson Street, Lakewood, California. 

 

We appreciate this opportunity to provide geotechnical services for this project.  If you have questions 

or comments concerning this report, please contact us at your convenience. 

 

 

      Respectfully submitted, 

      CHJ CONSULTANTS, a Terracon Company 

 

 

      Fred Yi, Ph.D., G.E.  

      Chief Engineer 

 

 

 

 

Distribution: Parkcrest Development  (6) 

  Ms. Eliza Laws - email (eliza.laws@webbassociates.com) 
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PROPOSED AUTOMATED CAR WASH AND AUTO REPAIR CENTER 

6741 CARSON STREET 

LAKEWOOD, CALIFORNIA 

PREPARED FOR 

PARKCREST DEVELOPMENT 

JOB NO. CB175122 



 

 

 

April 18, 2017 

 

 

 

Parkcrest Development Job No. CB175122 

2910 South Archibald Avenue, Suite A-350 

Ontario, California  91761 

Attention:  Mr. Zac Henson 

 

Dear Mr. Henson: 

 

Attached herewith is the Geotechnical Investigation report prepared for the proposed automated car 

wash and auto repair center to be located at 6741 Carson Street, Lakewood, California. 

 

This report was based upon a scope of services generally outlined in our proposal, dated March 10, 

2017, and other written and verbal communications. 

 

We appreciate this opportunity to provide geotechnical services for this project.  If you have questions 

or comments concerning this report, please contact this firm at your convenience. 

 

 

      Respectfully submitted, 

      CHJ CONSULTANTS, a Terracon Company 

 

 

      Fred Yi, Ph.D., G.E.  

      Chief Engineer 

 

 

 

FY:lb 
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GEOTECHNICAL INVESTIGATION 

PROPOSED AUTOMATED CAR WASH AND AUTO REPAIR CENTER 

6741 CARSON STREET 

LAKEWOOD, CALIFORNIA 

PREPARED FOR 

PARKCREST DEVELOPMENT 

JOB NO. CB175122 

 

 

INTRODUCTION 

 

During March and April of 2017, a geotechnical investigation for the proposed automated car wash 

and auto repair center to be located at 6741 Carson Street, Lakewood, California, was performed by 

this firm.  The purposes of this investigation were to explore and evaluate the geotechnical engineering 

conditions at the subject site and to provide appropriate geotechnical engineering recommendations for 

design and construction of the proposed facilities. 

 

The approximate location of the site is shown on the attached Index Map (Enclosure "A-1").  To orient 

our investigation, a 16-scale site plan, prepared by SRK Architects, Inc., dated February 15, 2017, was 

furnished for our use and utilized as a base map for our Site Plan (Enclosure "A-2").  Google Earth 

imagery was also reviewed and helped to locate the site.  

 

The results of our investigation, together with our conclusions and recommendations, are presented in 

this report. 

 

SCOPE OF SERVICES 

 

The scope of services provided during this geotechnical investigation included the following: 

 

  Review of published and unpublished literature and maps 

 

  A field reconnaissance of the site and surrounding area 

 

  Logging and sampling of two exploratory borings for testing and evaluation 

 

 Laboratory testing on selected samples 
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 Evaluation of the geotechnical engineering/geologic data to develop site-specific 

recommendations for site grading, foundation design and mitigation of potential geologic 

constraints 

 

 Preparation of this report summarizing our findings, professional opinions and 

recommendations for the geotechnical aspects of project design and construction 

 

 

PROJECT CONSIDERATIONS 

 

Information furnished to this office indicates the approximately 48,440-square-foot site will be 

improved with an automated car wash and auto repair center.  The site plan indicates that the subject 

project consists of a one-story car service structure with a footprint of approximately 3,900 square feet 

and a one-story car wash structure with a footprint of approximately 3,105 square feet.  Improvements 

will include on-site pavement, as well as associated infrastructure.  The proposed structures are 

anticipated to be of wood-frame and stucco construction or similar construction.  Light to moderate 

foundations loads are anticipated.   

 

A project grading plan was not available at the time of our investigation.  However, observation of site 

topography and of adjacent developments indicates that development of this site will entail minimal 

cuts and fills.  The final project grading plan should be reviewed by the geotechnical engineer in order 

to confirm that recommendations provided in this report have been implemented. 

 

SITE DESCRIPTION 

 

The subject site is located at 6741 Carson Street, between Ostrom Avenue and Los Coyotes Diagonal 

in the City of Lakewood, California.  At the time of our investigation, the site contained an unoccupied 

commercial building and associated parking lots and planter areas.  The site is relatively flat and planar.  

Residential structures are located to the west and north of the site.  Commercial buildings are located 

to the east. 
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Historic aerial imagery dating back to 1952 was examined as part of this investigation.  In the 1952 

aerial image the site was developed with a commercial building in a different configuration than the 

present one.  The areas to the north, south and east of the site were undeveloped while some residences 

were present to the west.  The site remained relatively unchanged until the 1972 aerial image, when the 

parking lot north of the building was further developed.  At this time the areas to the north and west of 

the site were further developed with residential structures, while the areas east of the site were 

developed with commercial buildings.  By the time of the 1994 aerial image, the site was in its present 

configuration. 

 

No evidence of faulting or other geologic hazards were observed during our investigation or on the 

aerial images examined. 

 

FIELD INVESTIGATION 

 

The soil conditions underlying the subject site were explored by means of two exploratory borings 

drilled to a maximum depth of 61-1/2 feet below the existing ground surface (bgs) with a truck-mounted 

CME 55 drill rig equipped for soil sampling.  The approximate locations of our exploratory borings are 

indicated on the attached Site Plan (Enclosure"A-2"). 

 

Continuous logs of the subsurface conditions, as encountered within the exploratory borings, were 

recorded at the time of drilling by a staff geologist from this firm.  Both a standard penetration 

test (SPT) sampler (2-inch outer diameter and 1-3/8-inch inner diameter) and a ring sampler                    

(3-1/4-inch outer diameter and 2-3/8-inch inner diameter) were utilized in our investigation.  The 

penetration resistance was recorded on the boring logs as the number of hammer blows used to advance 

the sampler in 6-inch increments (or less if noted).  The samplers were driven with an automatic 

hammer that drops a 140-pound weight 30 inches for each blow.  After the required seating, samplers 

are advanced up to 18 inches, providing up to three sets of blowcounts at each sampling interval.  The 

recorded blows are raw numbers without any corrections for hammer type (automatic vs. manual 

cathead) or sampler size (ring sampler vs. SPT sampler).  Both relatively undisturbed and bulk samples 
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of typical soil types obtained were returned to the laboratory in sealed containers for testing and 

evaluation. 

 

Our exploratory boring logs, together with uncorrected blowcount data and in-place density data, are 

presented in Appendix "B".  The stratification lines presented on the boring logs represent approximate 

boundaries between soil types, which may include gradual transitions. 

 

At the completion of drilling, both borings were backfilled to the initial grade of the boring with soil 

boring cuttings and tamped using the drilling equipment augers and were patched with cold asphalt 

patch.   This backfilling operation is expected to compact the boring to a density approximating that of 

the existing soils.  If backfill material in addition to the excavated material was necessary to complete 

the backfill, then such material was secured and utilized in the backfilling operation.  It is possible that 

some settlement of the backfilled material may occur.  Our firm does not monitor boring locations for 

any settlement.  This is deemed to be, and is accepted to be, the responsibility of our client.  If the client 

observes settlement, then this firm should be notified.   

 

LABORATORY INVESTIGATION 

 

Included in our laboratory testing program were field moisture content tests on all samples returned to 

the laboratory and field dry density tests on all relatively undisturbed samples.  The results are included 

on the boring logs.   An optimum moisture content - maximum dry density relationship was established 

for a typical soil type in order to evaluate the relative compaction of the subsoils during construction.  

Direct shear testing was performed on a selected remolded sample in order to provide shear strength 

parameters for bearing capacity and earth pressure evaluations.  A consolidation test was performed on 

a selected sample in order to provide parameters for settlement and hydroconsolidation evaluations.  

Sieve analyses and No. 200 washes were performed on selected samples of soil for classification 

purposes.  Atterberg limits testing was performed on samples obtained at depths between 7 and              

24-1/2 feet and between 35 and 50 feet in Exploratory Boring No. 2.  Atterberg limit test results were 

not obtained due to the low plasticity of the samples. 
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A selected sample of material was delivered to HDR, Inc. for preliminary corrosivity analysis. 

 

Laboratory test results appear in Appendix "C".  Soil classifications provided in our geotechnical 

investigation are in general accordance with the Unified Soil Classification System (USCS). 

 

SITE GEOLOGY AND SUBSURFACE SOIL CONDITIONS 

 

Geologic mapping by Saucedo and others (2003) indicates that the site is underlain by young alluvial 

deposits of Holocene and late-Pleistocene age.   

 

As encountered in the exploratory borings, the site is generally underlain by native loose to medium-

dense, low-plasticity clayey silt (ML) to a maximum depth of approximately 24-1/2 feet bgs.  The 

clayey silt layer is underlain by medium dense silty sand (SM), sandy silt (ML), low-plasticity silty 

clay (CL), and sandy silt (ML) layers to medium dense silty sand (SM).  A dense to very dense silty 

sand (SM) layer was encountered at approximately 55 feet bgs.   

 

Bedrock was not encountered in our exploratory borings to the maximum depth drilled (61-1/2 feet).  

Refusal to further advancement of the drilling augers was not experienced in the exploratory borings.   

 

Groundwater was encountered in both of our exploratory borings at depths between 24-1/2 and 25 feet 

bgs.   

 

Fill was encountered in Exploratory Boring No. 2 to a depth of 4 feet bgs.  Localized areas of deeper 

fill may be encountered during grading. 

 

Significant caving of the bore holes was not observed upon removal of the augers. 

 

More detailed descriptions of the subsurface soil conditions encountered are presented on the attached 

boring logs (Appendix "B"). 
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FAULTING 

 

The site does not lie within or immediately adjacent to an Alquist-Priolo Earthquake Fault Zone 

designated by the State of California to include traces of suspected active faulting.  The South Los 

Angeles Basin section of the Newport-Inglewood-Rose Canyon Fault Zone is located 3-3/4 miles 

southwest of the site and is the closest active fault zone to the site.   No faults are shown as located on 

or adjacent to the site according regional geologic maps (Saucedo and others, 2003).  The nearest fault 

to the site is the Los Alamitos fault, located approximately 1 mile to the southwest. 

 

Based on the distance to the nearest active fault, we consider the potential for surface rupture at the site 

to be low. 

 

2016 CALIFORNIA BUILDING CODE - SEISMIC PARAMETERS 

 

Based on the geologic setting and anticipated earthwork for construction of the proposed project, the 

soils underlying the site are classified as Site Class "D, stiff soil profile", according to the 2016 

California Building Code (CBC).  The seismic parameters according to the 2016 CBC are summarized 

in the following table. 

 

2016 CBC - Seismic Parameters 

Mapped Spectral Acceleration Parameters S
S
  = 1.58 and S

1
 = 0.57 

Site Coefficients F
a
 = 1.0 and F

v
 = 1.5 

Adjusted Maximum Considered Earthquake 

Spectral Response Parameters 
SM

S
 = 1.58 and SM

1
 = 0.86 

Design Spectral Acceleration Parameters SD
S
 = 1.05 and SD

1
 = 0.57 

Peak Ground Acceleration 0.58g 

De-aggregated Magnitude 6.51 
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GROUNDWATER 

 

The site is located in Section 14 of Township 4 South, Range 12 West, in the Central Sub-basin of the 

Coastal Plain of Los Angeles Groundwater Basin.  Depth to groundwater data in the vicinity of the site 

is available from the Los Angeles Department of Public Works and the State of California.  

Groundwater data is summarized in the following table. 

 

Summary of Groundwater Data 

Well No./ID 
Date 

Measured 

Depth to Water 

(feet) 

Approximate Water 

Surface Elevation* 

(feet amsl) 

Location of 

Well/Boring 

04S12WA02 

11/21/1961 109 -13 

1/4 mile NW 4/1/1998 48 -13 

9/17/2009 115 -79 

1006H 

2/28/1991 72 -34 

575 feet SE 4/1/1998 52 -14 

9/17/2009 114 -76 

Contour Mapping 

Water Supply Paper 

1471 

1936 5 -- -- 

1941 35 -- -- 

*Negative values indicate elevations below mean sea level.  

 

Groundwater was encountered in Exploratory Boring No. 1 at a depth of 25 feet and in Exploratory 

Boring No. 2 at a depth of 24-1/2 feet.  The State of California Seismic Hazard Zone Report for the 

Los Alamitos 7.5-Minute Quadrangle (1998) considers the historic high groundwater level to be 20 feet 

bgs.  Based on available groundwater data a historic high groundwater of 20 feet bgs is estimated for 

the project. 
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LIQUEFACTION POTENTIAL AND SEISMIC SETTLEMENT 

 

According to the City of Lakewood (2016), the site is located within an area identified as having a 

potential for liquefaction.  The site is in a liquefaction hazard zone as designated by the State of 

California (1998). 

 

Liquefaction is a process in which strong ground shaking causes saturated soils to lose their strength 

and behave as a fluid.  Ground failure associated with liquefaction can result in severe damage to 

structures.  The geologic conditions for increased susceptibility to liquefaction are:  1) shallow 

groundwater (generally less than 50 feet in depth), 2) the presence of unconsolidated sandy alluvium, 

typically Holocene in age, and 3) strong ground shaking.  All three of these conditions must be present 

for liquefaction to occur.   

 

Due to the potential for shallow groundwater beneath the site and the potential for strong ground 

shaking, the liquefaction potential of the site was evaluated based on the SPT data obtained and using 

the simplified procedure described by Seed and Idriss (1982), Seed and others (1985), modified in the 

1996 National Center for Earthquake Engineering Research (NCEER) and 1998 NCEER/National 

Science Foundation (NSF) workshops (Youd and Idriss, 2001) and recently summarized by Idriss and 

Boulanger (2008).  The method of evaluating liquefaction potential consists of comparing the cyclic 

stress ratio (CSR) developed in the soil by the earthquake motion to cyclic resistance ratio (CRR), 

which will cause liquefaction of the soil for a given number of cycles.  In the simplified procedure, the 

CSR developed in the soil is calculated from a formula that incorporates ground surface acceleration, 

total and effective stresses in the soil at different depths (which in turn are related to the location of the 

groundwater table), non-rigidity of the soil column and a number of simplifying assumptions. 

 

For sandy soils, the CRR that will cause liquefaction is related to the relative density of the soil, 

expressed in terms of SPT blowcounts (N1)60 (Seed and Idriss, 1982; Seed and others, 1985; Youd and 

Idriss, 2001; Idriss and Boulanger, 2008) normalized for an effective overburden pressure of 1 ton per 

square foot and corrected to equivalent clean sand resistance.  For this investigation, SPT blowcounts 
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were obtained and utilized in the analysis.  A historical high groundwater of 20 feet bgs was utilized to 

calculate the liquefaction potential in the area.  The recommended peak ground acceleration of 0.58g 

and a deaggregated earthquake magnitude of 6.51 were utilized as input into the liquefaction analysis 

program GeoSuite, version 2.4 (Yi, 2017). 

 

Seismic-induced settlement includes settlement that occurs both in dry sands and saturated sands 

(California Geological Survey, 2008).  Severe seismic shaking may cause dry sands to densify, 

resulting in settlement expressed at the ground surface.  Seismic settlement in dry soils generally occurs 

in loose sands and silty sands, with cohesive and fine-grained soils being less prone to significant 

settlement.  For saturated soils, significant settlement is anticipated if the soils exhibit liquefaction 

during seismic shaking. 

 

The methods for evaluating seismic settlement in saturated sands can generally be classified into two 

groups.  The method for the first group was developed during the 1970s and 1980s, generally based on 

the relationship between cyclic stress ratio, (N1)60, and volumetric strain (Silver and Seed, 1971; Lee 

and Albaisa, 1974; and Tokimatsu and Seed, 1987).  The method for the second group was developed 

in the early 1990s with the paper by Ishihara and Yoshimine (1992) as the first publication in the 

category, modified and improved by various researchers (Robertson and Wride, 1998; Yoshimine et 

al., 2006; Idriss and Boulanger, 2008), and is generally based on the relationship between volumetric 

strain and the factor of safety for liquefaction.  Idriss and Boulanger (2008) modified the methods to 

incorporate both SPT and cone penetrometer test (CPT) data.  

 

Research related to the estimation of dry sand settlement during earthquake excitation was initiated in 

the early 1970s by Silver and Seed (1971), followed by the works of several researchers (Seed and 

Silver, 1972; Pyke et al., 1975; Tokimatsu and Seed, 1987; and Pradel, 1998).  A simplified method of 

evaluating earthquake-induced settlements in dry, sandy soils based on the Tokimatsu and Seed 

procedure has been developed by Pradel (1998) and is recommended by Martin and Lew (1999) as one 

of the standard methods for the estimation of earthquake-induced settlements of dry sands in California.  

All of these methods generally utilize SPT data. 
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The procedures and corrections summarized by Idriss and Boulanger (2008) were utilized to evaluate 

the liquefaction potential and seismic settlement of saturated sandy soils for SPT data.  The seismic 

settlement of dry sands was evaluated based on the modified Pradel's method (Pradel, 1998).  All of 

these methods were incorporated into a liquefaction and seismic settlement program, GeoSuite, 

version 2.4 (Yi, 2017). 

 

A representative soil profile was generated utilizing the data from Exploratory Boring No. 2 (SPT test 

data).  Liquefaction potential was evaluated for this soil profile using the historical high groundwater.  

Our calculations indicated that the site has slight liquefaction potential in layers at depths between 30 

and 35 feet and between 50 and 55 feet.  The results are included in Enclosure "D-1". 

 

The potential for surface manifestation of liquefaction was evaluated utilizing both the liquefaction 

potential index (LPI) developed and presented by Iwasaki et al. (1978, 1982) and the liquefaction 

severity number (LSN) proposed by Tonlin & Taylor (2013).  Both the LPI and LSN are shown in 

Enclosure "D-1" and indicate "low" or "little" surface manifestation risk. 

 

Seismic settlement was estimated using the data from the same exploratory boring utilized in the 

liquefaction analyses.  Results are shown in Enclosure "D-1".  These results indicate total maximum 

seismic settlement of approximately 1 inch.  Differential seismic settlement may be taken as one-half 

the total seismic settlement.   

 

HYDROCONSOLIDATION 

 

To evaluate the potential deformation that may be caused by the addition of water to subsurface soils, 

hydroconsolidation tests were performed on a selected, representative relatively undisturbed sample.  

The result is shown in Enclosure "C-3".  Based on this test result, hydroconsolidation potential is 

considered to be insignificant. 
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STATIC SETTLEMENT 

 

The potential for static settlement was evaluated utilizing field and laboratory data and foundation load 

assumptions.  We anticipate a total static settlement of less than 1 inch beneath foundations.  

Differential static settlement is anticipated to be less than one-half the total static settlement across a 

distance of 40 feet.  Most of the potential static settlement should occur during construction.   

 

EXPANSIVE SOILS 

 

Expansion index (EI) testing was performed to determine the expansion potential of clayey silt soils 

encountered in exploratory borings.  The result is presented on Enclosure "C 6(2)") (Test Data 

Summary).  The values of EI obtained (E.I.=47) indicate a "low" potential for expansion in accordance 

with the classification of ASTM D 4829.  Hydroconsolidation testing performed on the same type of 

materials indicates 0.2 percent hydroconsolidation under pressure of 2,000 pounds per square foot (psf).  

In other words, soils tested behave as compressive rather than expansive when water is added.  In 

addition, Atterberg limits testing indicates that the material encountered is of very low plasticity.  

Overall, it is the opinion of this firm that expansion potential is not a hazard to this site. 

 

CONCLUSIONS 

 

On the basis of our research and field and laboratory investigations, it is the opinion of this firm that 

the proposed project is feasible from geological and geotechnical engineering standpoints, provided 

the recommendations contained in this report are implemented during design and construction. 

 

No evidence of active faulting was observed on or adjacent to the site.  The site does not lie within or 

immediately adjacent to an Alquist-Priolo Earthquake Fault Zone designated by the State of California 

to include traces of suspected active faulting.   
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Moderate to severe seismic shaking of the site can be expected during the lifetime of the proposed 

project. 

 

Groundwater was encountered in Exploratory Boring Nos. 1 and 2 at depths of 25 and 24-1/2 feet, 

respectively.  Based on available groundwater data, a historic high groundwater of 20 feet bgs is 

estimated for the project.   

 

As encountered in the exploratory borings, the site is generally underlain by native loose to medium-

dense, low-plasticity clayey silt (ML) to a maximum depth of approximately 24-1/2 feet bgs.  The 

clayey silt layer is underlain by medium dense silty sand (SM), sandy silt (ML), low-plasticity silty 

clay (CL), and sandy silt (ML) layers to medium dense silty sand (SM).  A dense to very dense silty 

sand (SM) layer was encountered at approximately 55 feet bgs to the maximum depth attained.   

 

Fill was encountered in Exploratory Boring No. 2 to a depth of 4 feet bgs.  Localized areas of deeper 

fill may be encountered during grading. 

 

Bedrock was not encountered in our exploratory borings to the maximum depth drilled (61-1/2 feet).  

Refusal to further advancement of the drilling augers was not experienced in the exploratory borings.   

 

Groundwater was encountered in our exploratory borings at depths between 24-1/2 and 25 feet bgs.   

 

Significant caving was not observed within the exploratory borings utilized for this investigation.  

However, trenches, larger-diameter borings or excavations that remain open for longer periods of time 

may be subject to caving. 

 

Liquefaction may occur within deep local layers.  Surface manifestation potential is "low" or "little".  

Maximum seismic settlement is estimated to be on the order of 1 inch.  Maximum differential seismic 

settlement is anticipated to be on the order of 1/2 inch over 40 feet.  
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The potential for hydroconsolidation settlement at the site is considered to be low. 

 

We anticipate a total of static and seismic settlement of less than 1-1/2 inches beneath foundations.  

Differential static settlement is anticipated to be less than 1 inch across a distance of 40 feet. 

 

The result of expansion index testing indicates "low" expansion potential (EI = 47).  Based on the 

overall test results (expansion index, hydroconsolidation and Atterberg limits), the expansive potential 

of the site is considered to be insignificant.  

 

Based upon our field investigation and test data, it is our opinion that the upper existing soils will not, 

in their present condition, provide uniform or adequate support for the proposed structures.  Based on 

review of our exploratory boring logs, variable in situ conditions may be present.  These conditions 

may cause unacceptable differential and/or overall settlement upon application of the anticipated 

foundation loads.   

 

Because of site conditions, it will be necessary to remove loose native soils and any undocumented fill 

encountered in the areas to be graded.  To provide adequate support for the proposed structures, it is 

our recommendation that the building area be further subexcavated as necessary and recompacted to 

provide a compacted fill mat beneath footings and slabs.  A compacted fill mat will provide a dense, 

uniform, high-strength soil layer to distribute the foundation loads over the underlying soils.  

Conventional spread foundations, either individual spread footings and/or continuous wall footings, 

may be utilized in conjunction with a compacted fill mat. 

 

Based on the soil conditions encountered in exploratory borings placed within the site, site grading and 

utility trenching are expected to be feasible with conventional heavy grading and trenching equipment, 

respectively. 
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RECOMMENDATIONS 

 

GENERAL SITE GRADING 

It is imperative that no clearing and/or grading operations be performed without the presence of a 

representative of the geotechnical engineer.  An on-site, pre-job meeting with the owner, the contractor 

and the geotechnical engineer should occur prior to all grading-related operations.  Operations 

undertaken at the site without the geotechnical engineer present may result in exclusions of affected 

areas from the final compaction report for the project. 

 

Grading of the subject site should be performed, at a minimum, in accordance with these 

recommendations and with applicable portions of the CBC.  The following recommendations are 

presented for your assistance in establishing proper grading criteria. 

 

INITIAL SITE PREPARATION 

All areas to be graded should be stripped or cleaned of significant vegetation, any rocks greater than 

8 inches in largest dimension and other deleterious materials.  These materials should be removed from 

the site for disposal.  The cleaned soils may be reused as properly compacted fill.  If encountered, 

existing utility lines should be traced, removed and rerouted from areas to be graded. 

 

MINIMUM MANDATORY REMOVAL AND RECOMPACTION OF EXISTING SOILS 

In order to assist in the identification of undocumented fill, it is recommended that the upper 24 inches 

of soils be removed in all areas to be graded.  All existing undocumented fill should then be completely 

removed.  Further subexcavation may be necessary depending on the density.  In building areas, the 

removal should be at minimum to 5 feet bgs.  The open excavation bottoms should then be observed 

by our engineering geologist to verify and document in writing that all loose native soils or any 

undocumented fill is removed prior to refilling with properly tested and documented compacted fill.  

The removed soils may be cleaned and reused as compacted fill.  The required overexcavation should 

extend at least 5 feet beyond the footing lines, where possible.   
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Further subexcavation may be necessary depending on the conditions of the underlying soils.  The 

actual depth of removal should be determined at the time of grading by the project geotechnical 

engineer/geologist.  The determination will be based on soil conditions exposed within the excavations.   

 

Compaction tests may be taken in the removal bottom areas where appropriate to provide in-place 

moisture/density data for potential relative compaction evaluations and to help support and document 

the engineering geologist's decision.  As such, all building pad areas should have any loose native soils, 

undocumented fill, topsoil or other unsuitable materials removed and replaced with properly compacted 

fill. 

 

PREPARATION OF FILL AREAS 

Prior to placing fill, and after the mandatory subexcavation operation with all loose native and 

undocumented fill removed, the surfaces of all areas to receive fill should be scarified to a depth of 

12 inches or more.  The scarified soils should be brought to near optimum moisture content and 

recompacted to a minimum relative compaction of 90 percent in accordance with ASTM D1557. 

 

PREPARATION OF FOOTING AREAS 

All footings should rest upon at least 36 inches of properly compacted fill material.  In areas where the 

required thickness of compacted fill is not accomplished by site rough grading, mandatory 

subexcavation operation and undocumented fill removal, the footing areas should be further 

subexcavated.  The required overexcavation should extend at least 5 feet laterally beyond the footing 

lines, where possible.  The bottom of this excavation should then be scarified to a depth of at least 

12 inches, brought to near optimum moisture content, and recompacted to a minimum of 90 percent 

relative compaction in accordance with ASTM D1557 prior to refilling the excavation to the required 

grade as properly compacted fill. 

 

Foundation concrete should be placed in neat excavations with vertical sides, or the concrete should be 

formed and the excavations properly backfilled as recommended for compacted fill. 
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COMPACTED FILLS 

The on-site soils should provide adequate quality fill material provided they are free from organic 

matter and other deleterious materials.  Rocks or similar irreducible material with a maximum 

dimension greater than 8 inches should not be buried or placed in fills. 

 

Import fill, if utilized, should be inorganic, non-expansive granular soils free from rocks or lumps 

greater than 6 inches in maximum dimension.  The contractor shall notify the geotechnical engineer of 

import sources sufficiently ahead of their use so that the sources can be observed and approved as to 

the physical characteristic of the import material.  For all import material, the contractor shall also 

submit current verified reports from a recognized analytical laboratory indicating that the import has a 

"not applicable" (Class S0) potential for sulfate attack based upon current ACI criteria and is "mildly 

corrosive" to ferrous metal and copper.  The reports shall be accompanied by a written statement from 

the contractor that the laboratory test results are representative of all import material that will be 

brought to the job. 

 

Fill should be spread in near-horizontal layers, approximately 8 inches thick.  Thicker lifts may be 

approved by the geotechnical engineer if testing indicates that the grading procedures are adequate to 

achieve the required compaction.  Each lift should be spread evenly, thoroughly mixed during 

spreading to attain uniformity of the material and moisture in each layer, brought to near optimum 

moisture content and compacted to a minimum relative compaction of 90 percent in accordance with 

ASTM D1557.  Our experience on nearby projects with similar soil conditions indicates that proper 

mixing of the soils to obtain the desired moisture content is critical in obtaining the desired compaction. 

 

FOUNDATION DESIGN 

If the site is prepared as recommended, the proposed automated car wash and auto repair center may 

be safely founded on conventional spread foundations, either individual spread footings and/or 

continuous wall footings, bearing on a minimum of 12 inches of compacted fill.  Footings should be a 

minimum of 24 inches wide and should be established at a minimum depth of 12 inches below lowest 

adjacent final subgrade level.  For the minimum width and depth, footings may be designed for a 



Page No. 17 

Job No. CB175122 

 

 

 

maximum safe soil bearing pressure of 1,500 psf for dead plus live loads.  This allowable bearing 

pressure may be increased by 300 psf for each additional foot of width and by 900 psf for each 

additional foot of depth to a maximum safe soil bearing pressure of 2,700 psf for dead plus live loads.  

These bearing values may be increased by one-third for wind or seismic loading. 

 

For footings thus designed up to the maximum allowable bearing capacity and constructed, we would 

anticipate a maximum static settlement of less than 1/2 inch.  Differential settlement between similarly 

loaded adjacent footings is expected to be approximately half the total settlement. 

 

LATERAL LOADING 

Resistance to lateral loads will be provided by passive earth pressure and base friction.  For footings 

bearing against compacted fill, passive earth pressure may be considered to be developed at a rate of 

360 psf per foot of depth.  Base friction may be computed at 0.36 times the normal load.  Base friction 

and passive earth pressure may be combined without reduction. 

 

Other than conservative soil modeling, the lateral passive earth pressure and base friction values 

recommended do not include factors of safety.  If the design is to be based on allowable lateral 

resistance values, we recommend that minimum factors of safety of 1.5 and 2.0 be applied to the friction 

coefficient and passive lateral earth pressure, respectively.  The resulting allowable lateral resistance 

values are: 

 

Allowable Lateral Resistance Values 

 Ultimate Allowable Factor of Safety 

Passive Lateral Earth Pressure (psf/ft) 360 180 2.0 

Base Friction Coefficient 0.36 0.24 1.5 
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For preliminary retaining wall design, a lateral active earth pressure developed at a rate of 41 psf per 

foot of depth should be utilized for unrestrained conditions.   

 

For restrained conditions, an at-rest earth pressure of 61 psf per foot of depth should be utilized.   

 

The "at-rest" condition applies to braced walls that are not free to tilt.  The "active" condition applies 

to unrestrained cantilevered walls where wall movement is anticipated.  The structural designer should 

use judgment in determining the wall fixity and may utilize values interpolated between the "at-rest" 

and "active" conditions where appropriate. 

 

These values are based on backfills with on-site materials compacted to at least 90 percent of relative 

compaction and should be verified prior to construction.  These values are applicable only to level, 

properly drained backfill with no additional surcharge loadings and do not include a factor of safety 

other than conservative modeling of the soil strength parameters.  If inclined backfills are proposed, 

this firm should be contacted to develop appropriate active earth pressure parameters.  If import 

material is to be utilized for backfill, an engineer from this firm should verify the backfill has equivalent 

or superior strength values. 

 

RETAINING WALL BACKFILL 

Backfill behind retaining walls should consist of a soil of sufficient granularity that the backfill will 

properly drain.  The granular soil should be classified per the USCS as GW, GP, SW, SP, SW-SM or 

SP-SM.  Surface drainage should be provided to prevent ponding of water behind walls.  A drainage 

system should be installed behind all retaining walls consisting of either or both of the following: 

 

1. A 4-inch-diameter perforated PVC (Schedule 40) pipe or equivalent at the base of the stem 

encased in 2 cubic feet of granular drain material per linear foot of pipe or 

 

2. Synthetic drains such as Enkadrain, Miradrain, Hydraway 300 or equivalent. 
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Perforations in the PVC pipe should be 3/8 inch in diameter and should be placed facing down.  

Granular drain material should be wrapped with filter cloth such as Mirafi 140 or equivalent to prevent 

clogging of the drains with fines.  Walls should be waterproofed to prevent nuisance seepage and 

damage.  Water should outlet to an approved drain. 

 

SEISMIC LATERAL EARTH PRESSURE 

The seismic earth pressure acting on a cantilevered retaining wall was calculated using the Mononobe-

Okabe ("M-O") method (Okabe, 1926; Mononobe and Matsuo, 1929).  AASHTO (LRFD Bridge 

Design Specifications, Fifth Edition, 2010, Section C11.8.6) recommends that the pseudostatic 

horizontal seismic coefficient (kh) be taken equal to one-half of the PGA, which equates to 0.29g.  The 

pseudostatic vertical seismic coefficient (kv) is usually taken as one-half of kh.  For retaining walls with 

on-site soils as backfill materials, a unit weight of 122 pounds per cubic foot (pcf) and a friction angle 

of 30 degrees were utilized in the calculation.  These values should be verified prior to construction 

when the backfill materials and conditions have been determined and are applicable only to level, 

properly drained backfill with no additional surcharge loadings. 

 

The total lateral active seismic earth pressure (including static active earth pressure) developed at a rate 

of 68 psf per foot of depth should be utilized for unrestrained conditions.  A triangular distribution of 

total seismic earth pressure should be used in the design (Atik and Sitar, 2010).  Refer to    

Enclosure "D-2".  The above lateral earth pressures are for level backfill.  If inclined backfills are 

proposed, this firm should be contacted. 

 

SLABS-ON-GRADE 

To provide adequate support, concrete slabs-on-grade should bear on a minimum of 12 inches of 

compacted soil.  Concrete slabs-on-grade should be a minimum of 4 inches in thickness.  The soil 

should be compacted to 90 percent relative compaction.  The final pad surfaces should be rolled to 

provide smooth, dense surfaces. 
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Slabs to receive moisture-sensitive coverings should be provided with a moisture vapor retarder/barrier.  

We recommend that a vapor retarder/barrier be designed and constructed according to the American 

Concrete Institute 302.1R, Concrete Floor and Slab Construction, which addresses moisture vapor 

retarder/barrier construction.  At a minimum, the vapor retarder/barrier should comply with 

ASTM E1745 and have a nominal thickness of at least 10 mils.  The vapor retarder/barrier should be 

properly sealed, per the manufacturer's recommendations, and protected from punctures and other 

damage.  Per the Portland Cement Association (www.cement.org/tech/cct_con_vapor_retarders.asp), 

for slabs with vapor-sensitive coverings, a layer of dry, granular material (sand) should be placed under 

the vapor retarder/barrier.  For slabs in humidity-controlled areas, a layer of dry, granular material 

(sand) should be placed above the vapor retarder/barrier. 

 

EXPANSIVE SOILS 

Clayey soil materials tested during this investigation exhibited a "low" but near "medium" potential for 

expansion with an EI of 47 in accordance with the classification of ASTM D 4829.  Hydroconsolidation 

testing performed on the same type of materials indicates 0.2 percent hydroconsolidation under 

pressure of 2,000 psf, indicating compressive behavior when water is added.  Additionally, Atterberg 

limits testing indicates that the material encountered is of very low plasticity.  Overall, it is the opinion 

of this firm that expansion potential is not a hazard to this site.   

 

Because of the potential for variability with respect to the grading operation and soil mixing, and the 

potential for importing of soils at the site, it is our recommendation that the grading operation be closely 

monitored by the geotechnical engineer, and, near the completion of grading, that building pad area be 

evaluated for expansive soils.  The results of that evaluation will determine the specific type of slabs 

and foundations appropriate for the site's final graded condition. 
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POTENTIAL EROSION AND DRAINAGE 

The potential for erosion of soil surfaces should be mitigated by proper drainage design.  The site 

should be graded in such a way that surface water flows away from structures.  Water should not be 

allowed to flow over graded areas or natural areas so as to cause erosion.  Graded areas should be 

planted or otherwise protected from erosion by wind or water. 

 

CHEMICAL/CORROSIVITY TESTING 

Selected samples of materials were delivered to HDR, Inc. for preliminary soil corrosivity testing.  

Laboratory testing consisted of pH, resistivity and major soluble salts commonly found in soils.  The 

results of the laboratory tests performed by HDR, Inc. appear in Enclosure "C-9". 

 

These tests have been performed to screen the site for potentially corrosive soils.  Values from the soil 

tested are considered potentially "moderately corrosive" to ferrous metals both at as-received condition 

and at saturated condition.  Specific corrosion control measures, such as coating of the pipe with non-

corrosive material or alternative non-metallic pipe material, will be needed. 

 

Ammonium and nitrate levels did not indicate a concern as to corrosion of buried copper.   

 

Results of the soluble sulfate testing indicate a "not applicable" (Class S0) anticipated exposure to 

sulfate attack.  Based on the criteria from Table 4.3.1. of the American Concrete Institute "Manual of 

Concrete Practice" (2011), no special measures, such as specific cement types or water-cement ratios, 

will be needed for this "not applicable" exposure to sulfate attack. 

 

The soluble chloride content of the soils tested was not at levels high enough to be of concern with 

respect to corrosion of reinforcing steel.  The results should be considered in combination with the 

soluble chloride content of the hardened concrete in determining the effect of chloride on the corrosion 

of reinforcing steel. 
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CHJ Consultants, a Terracon Company, does not practice corrosion engineering.  If further information 

concerning the corrosion characteristics, or interpretation of the results submitted herein, is required, 

then a competent corrosion engineer could be consulted. 

 

PRELIMINARY FLEXIBLE PAVEMENT DESIGN 

The following recommended structural sections were calculated based on traffic indices provided in 

the Caltrans "Highway Design Manual for Safety Roadside Rest Areas" (Caltrans, 2012). Based upon 

our preliminary sampling and testing, the structural sections tabulated below should provide 

satisfactory asphalt concrete pavement.   

 

Usage Traffic Index R-Value 
Recommended 

Structural Section 

Auto Parking Areas 5.0 5 0.25' HMA/0.85' Class 2 AB 

Auto Roads 5.5 5 0.25' HMA/1.00' Class 2 AB 

Truck Parking Areas 6.0 5 0.30' HMA/1.05' Class 2 AB 

Truck Ramps and Roads 8.0 5 0.40' HMA/1.50' Class 2 AB 

HMA = hot mix asphalt   AB = aggregate base 

 

 

The above structural sections are predicated upon proper compaction of the utility trench backfills and 

the subgrade soils, with the upper 6 inches of subgrade soils and all aggregate base material brought to 

a minimum relative compaction of 95 percent in accordance with ASTM D1557 prior to paving.  The 

aggregate base should meet Caltrans requirements for Class 2 base. 

 

It should be noted that the above pavement designs were based upon the results of preliminary sampling 

and testing and should be verified by additional sampling and testing during construction when the 

actual subgrade soils are exposed. 
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CHJ Consultants does not practice traffic engineering.  The traffic indices used to develop the 

recommended pavement sections are typical for projects of this type.  We recommend that the project 

civil engineer or traffic engineer review the traffic indices to verify that they are appropriate for this 

project. 

 

PRELIMINARY RIGID PAVEMENT DESIGN 

Based on an R-value of 5, which correlates to a modulus of subgrade reaction of approximately 

339 pounds per square inch per inch (k), we recommend the following Portland cement concrete 

pavement designs.  This design is based on the American Concrete Institute "Guide for the Design and 

Construction of Concrete Parking Lots" (ACI 330R-08). 

 

Design Area Recommended Section 

Car Parking and Access Lanes 
ADTT = 1 (Category A) 

5.0" PCC*/Compacted Soil 

Truck Parking Areas 
Multiple Units 

ADTT = 25 (Category B) 
6.5" PCC*/Compacted Soil 

 

ADTT = Average Daily Truck Traffic 

* Rough-textured, angular-shaped aggregates 

 

 

The above recommended concrete sections are based on a design life of 20 years, with integral curbs 

or thickened edges.  In addition, the above structural sections are predicated upon proper compaction 

of the utility trench backfills and the subgrade soils, with the upper 12 inches of subgrade soils brought 

to a uniform relative compaction of 95 percent (ASTM 1557). 
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Slab edges that will be subject to vehicle loading should be thickened at least 2 inches at the outside 

edge and tapered to 36 inches back from the edge.  Typical details are given in the ACI "Guide for 

Design and Construction of Concrete Parking Lots" (ACI 330R-08).  Alternatively, slab edges subject 

to vehicle loading should be designed with dowels or other load transfer mechanism.  Thickened edges 

or dowels are not necessary where new pavement will abut areas of curb and gutter, buildings or other 

structures preventing through-vehicle traffic and associated traffic loads. 

 

The concrete sections may be placed directly over a compacted subgrade prepared as described above.  

The concrete to be utilized for the concrete pavement should have a minimum modulus of rupture of 

550 pounds per square inch.  This approximates a 28-day compressive strength of 3,650 pounds per 

square inch.  However, the design strength should be based upon the modulus of rupture and not the 

compressive strength.  Contraction joints should be sawcut in the pavement at maximum spacing of 30 

times the thickness of the slab, up to a maximum of 15 feet.  Sawcutting in the pavement should be 

performed within 12 hours of concrete placement, or preferably sooner. 

 

Sawcut depths should be equal to approximately one-quarter of the slab thickness for conventional 

saws or 1 inch when early-entry saws are utilized on slabs 9 inches thick or less.  The use of plastic 

strips for formation of jointing is not recommended.  The use of expansion joints is not recommended, 

except where the pavement will adjoin structures.  Construction joints should be constructed such that 

adjacent sections butt directly against each other and are keyed into each other or the joints are properly 

doweled with smooth dowels.  It should be noted that distributed steel reinforcement (welded wire 

fabric) is not necessary, nor will any decrease in section thickness result from its inclusion. 

 

The above pavement designs were based upon the results of preliminary sampling and testing and 

should be verified by additional sampling and testing during construction when the actual subgrade 

soils are exposed.  CHJ Consultants does not practice traffic engineering.  The ADTT figures used to 

develop the recommended PCC pavement sections are typical for projects of this type.  We recommend 

the project civil engineer or traffic engineer verify that the ADTT figures used are appropriate for this 

project. 
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PRE-JOB CONFERENCE 

It is imperative that no clearing and/or grading operations be performed without the presence of a 

representative of the geotechnical engineer.  An on-site, pre-job meeting with the owner, the contractor 

and the geotechnical engineer should occur prior to all grading-related operations.  It should be stressed 

that operations undertaken at the site without the presence of the geotechnical engineer may result in 

exclusions of affected areas from the final compaction report for the project. 

 

CONSTRUCTION OBSERVATION 

All grading operations, including site clearing and stripping, should be observed by a representative of 

the geotechnical engineer of this firm.  The geotechnical engineer's field representative will be present 

to provide observation and field testing and will not supervise or direct any of the actual work of the 

contractor, his employees or agents.  Neither the presence of the geotechnical engineer's field 

representative nor the observations and testing by the geotechnical engineer shall excuse the contractor 

in any way for defects discovered in his work.  It is understood that the geotechnical engineer will not 

be responsible for job or site safety on this project, which will be the sole responsibility of the 

contractor. 

 

LIMITATIONS 

 

CHJ Consultants has striven to perform our services within the limits prescribed by our client, and in 

a manner consistent with the usual thoroughness and competence of reputable geotechnical engineers 

and engineering geologists practicing under similar circumstances.  No other representation, express 

or implied, and no warranty or guarantee is included or intended by virtue of the services performed or 

reports, opinion, documents, or otherwise supplied. 
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This report reflects the testing conducted on the site as the site existed during the investigation, which 

is the subject of this report.  However, changes in the conditions of a property can occur with the 

passage of time, due to natural processes or the works of man on this or adjacent properties.  Changes 

in applicable or appropriate standards may also occur whether as a result of legislation, application or 

the broadening of knowledge.  Therefore, this report is indicative of only those conditions tested at the 

time of the subject investigation, and the findings of this report may be invalidated fully or partially by 

changes outside of the control of CHJ Consultants.  This report is therefore subject to review and should 

not be relied upon after a period of one year. 

 

The conclusions and recommendations in this report are based upon observations performed and data 

collected at separate locations, and interpolation between these locations, carried out for the project 

and the scope of services described.  It is assumed and expected that the conditions between locations 

observed and/or sampled are similar to those encountered at the individual locations where observation 

and sampling was performed.  However, conditions between these locations may vary significantly.  

Should conditions that appear different than those described herein be encountered in the field by the 

client or any firm performing services for the client or the client's assign, this firm should be contacted 

immediately in order that we might evaluate their effect. 

 

If this report or portions thereof are provided to contractors or included in specifications, it should be 

understood by all parties that they are provided for information only and should be used as such. 

 

The report and its contents resulting from this investigation are not intended or represented to be 

suitable for reuse on extensions or modifications of the project, or for use on any other project. 
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CLOSURE 

 

We appreciate this opportunity to be of service and trust this report provides the information desired at 

this time.  Should questions arise, please do not hesitate to contact this firm at your convenience. 

 

 

Respectfully submitted, 

CHJ CONSULTANTS, a Terracon Company 

 

 

V. John Romano, P.G.  9360 

Project Geologist 

 

 

John S. McKeown, E.G. 2396 

Senior Geologist 

 

 

Fred Yi, Ph.D., G.E. 2967 

Chief Engineer 

 

 

Robert J. Johnson, G.E. 446 

Senior Principal 

 

 

 

 

 

JR/JSM/FY/RJJ:lb 
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KEY TO LOGS 

 
 
LEGEND OF LAB/FIELD TESTS: 
 
 
Blows A measure of the penetration resistance of soil expressed as the number of hammer 

blows required to advance the indicated sampler 6 inches (or less if noted).  Samplers 

are driven with an automatic hammer that drops a 140-pound weight 30 inches for each 

blow.  After the required seating, samplers are advanced up to 18 inches ahead of the 

boring, providing up to three sets of blows per drive. 

 

Bulk Indicates Disturbed or Bulk Sample 

 

Consol. Consolidation Test (ASTM D2435) 

 

Cor. Chemical/Corrosivity Tests (ASTM G187, D4327, D4972) 

 

DS Direct Shear Test (ASTM D3080) 

 

Exp. Expansion Index Test (California Building Code Standard Test Method 18-2) 

 

Hydro. Hydrometer Analysis (ASTM D422) 

 

MDC Maximum Density Optimum Moisture Test (ASTM D1557) 

 

Pass #200 Washed through #200 Screen (ASTM D422) 

 

PI Plasticity Index 

 

Ring Indicates Relatively Undisturbed Ring Sample.  The number of blows per 6 inches 

required to drive a "California Sampler" (3-1/4" O.D. and 2-3/8" I.D.) 18 inches using 

a 140-pound weight falling 30 inches was recorded.  

 

RV R-Value Test (CT 301) 

 

SA Sieve Analysis (ASTM D422) 

 

SE Sand Equivalent Test (ASTM D2419) 

 

SPT Indicates Standard Penetration Test.  The number of blows per 6 inches required to drive 

an unlined SPT sampler (2" O.D. and 1-3/8" I.D). 18 inches using a 140-pound weight 

falling 30 inches was recorded. 
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(CL) Silty Clay, with sand, fine, olive gray
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LABORATORY TESTING 
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ClaySilt
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Cobbles & Boulders
FineMediumCoarseFineCoarse

Sample No. Gravel Sand Fines Clay D10 D30 D50 D60 Cu Cc

1A+2A (2 - 4 ft) 2.1 25.5 72.4

(ML) Sandy Silt, fine (SE=3)

2-3 to 2-5 (7 - 24.5 ft) 8.6 91.4 43.1 0.002 0.007 0.013

(ML) Clayey Silt, fine

2-8 to 2-10 (35 - 50 ft) 7.4 92.6 55.8 0.004 0.006

(CL) Silty clay, fine
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Boring No. Depth (ft) USCS γ d (pcf) w (%) Pc' (psf)

Boring No. Cc/(1+e 0)(%) Cr/(1+e 0)(%) PE' (psf) HCS (%)

1 5 ML 105.1 21.2 904

1 4.499 0.991 0.2

CONSOLIDATION TESTS (ASTM D2435/4546)

Boring No. Depth (ft) USCS γ d (pcf) w (%) Cpk (psf) ϕ pk (°) Crs (psf) ϕ rs (°)

1 5 ML 105.1 21.2 404.5 31.2 105.0 30.6

DIRECT SHEAR TESTS (ASTM D3080)

Boring No. 2 2 2 2 2

Depth (ft) 24.5 - 30 30 - 35 50 - 55 55 - 60 60 - 62

Original Dry Mass 489.8 329.1 321.8 306.8 328.6

Dry Mass after Washing 373.7 87.8 132.2 221.5 206.9

Fine Contents (%) 23.7 73.3 58.9 27.8 37.0

Classification SM ML ML SM SM

FINES CONTENT (ASTM D1140)

Sample No. Depth (ft) USCS γ dmax (pcf) wo (%)

1A+2A 2 - 4 ML 117.0 15.0

COMPACTION CURVES (ASTM D1557)
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Sample No. 1A+2A

Depth (ft) 3

Classification ML

Sand Equivalent 3

R-value 5

R-VALUE (CALTRANS 301)

Sample No. 1A+2A

Depth (ft) 3

Initial Moisture (%) 11.9

Final Moisture (%) 25.1

Degree of Saturation (%) 51

Expansion Index 47

Expansion Potential Low

EXPANSION INDEX (ASTM D 4829)



5.0 A B C D
25 75 200

19.9 19.9 19.9
0 -10 -20

0.0 -1.2 -2.3
MOISTURE AT COMPACTION  % 19.9 18.7 17.6

2.48 2.50 2.50
WET WEIGHT OF BRIQUETTE 1037 1041 1040

105.7 106.2 107.2
88 78 70

151 138 117
5.50 5.30 5.00

3 7 16
130 360 510
1.56 1.49 1.35

0 10 20
0.00 0.33 0.67

R-Value: 5

Depth (ft) SE w 0 (%)

0 15 19.9R.V. #1 (1A+2A)

Job No.: 17122-3 Enclosure: C-7

Project: Proposed Automated Car Wash and Auto Repair Center

Location: 6741 Carson Street, Lakewood, California

(SM) Silty sand

R-VALUE TEST

EXUDATION PRESSURE
THICK. INDICATED BY STAB.
EXPANSION PRESSURE
THICK. INDICATED BY E.P.

Sample No. Soil/Sample Type

DENSITY LB. PER CU.FT.
STABILOMETER PH AT 1000 LBS.
                                    2000 LBS.
DISPLACEMENT
R-VALUE

Traffic Index (T.I.)
COMPACTOR AIR PRESSURE P.S.I.
INITIAL MOISTURE  %
WATER ADDED,   ML
WATER ADDED  %

HEIGHT OF BRIQUETTE
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EXUDATION CHART

CHJ® GeoRvalue (ACI 330R-08) ver4.2. Programmed by Fred Yi, PhD, PE, GE Copyright©  CHJ Consultants 2005 - 2017. All right reserved Prepared at 4/10/2017



R Value  By  Exudation 5
R Value  By  Expansion 28

R Value  By  Equilibrium 5

Thickness from Chart 1.15 G.E. = Total Section 1.52
T.I. 5.0 G.E. Total Section - AC GE= 0.55 G.F.= 2.54

0.97
S.E. 15 Base Section GE/ GF 1.1 0.88

Section: AC 0.22 ABII 0.88
AC 0.64

Depth (ft) SE w 0 (%)

0 15.0 19.9

Job No.: 17122-3 Enclosure: C-7a

Project: Proposed Automated Car Wash and Auto Repair Center

Location: 6741 Carson Street, Lakewood, California

Sample No. Soil/Sample Type

R.V. #1 (1A+2A) (SM) Silty sand

R-VALUE BY EXPANSION

Base GE =

1.56

1.49

1.35
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CHJ® GeoRvalue (ACI 330R-08) ver4.2. Programmed by Fred Yi, PhD, PE, GE Copyright©  CHJ Consultants 2005 - 2017. All right reserved Prepared at 4/10/2017



NOTE: MIN. A.C. THICKNESS IS 0.25' MIN. A.B. THICKNESS IS 0.35'
All thicknesses arerounded to the nearest 0.05 foot.
The above values may not reflect applicable county or city minimum standards.
A safety factor of 0.20 for the G.E. of the A.C. is included as per Caltrans.
The values also include a safety factor of 0.10 for A.C./ native soil.
Some agencies do not permit placing A.C. over native soil.

R-Value
5

* Rough-textured, angular-shaped aggregates

Job No.: 17122-3 Enclosure: C-8

Modulus of subgrade reaction, k (pci) 50

AC & PCC STRUCTURAL SECTION DESIGN

Project: Proposed Automated Car Wash and Auto Repair Center

Location: 6741 Carson Street, Lakewood, California

C 700 8
D 700 9

C 100 7.5
C 300 7.5

B 25 6.5
B 300 7

A 1 5
A 10 5.5

PARKING LOT PCC SECTION DESIGN

Concrete Compressive Strength, fc (psi) Flexural Strength, Mr (psi)

3500 592
Traffic Category ADTT PCC Section (in)*

9.50 0.50' AC / 1.80' AB Class 2 1.65' AC / Native
10.00 0.55' AC / 1.90' AB Class 2 1.80' AC / Native

8.50 0.45' AC / 1.60' AB Class 2 1.40' AC / Native
9.00 0.45' AC / 1.75' AB Class 2 1.55' AC / Native

7.50 0.40' AC / 1.35' AB Class 2 1.15' AC / Native
8.00 0.40' AC / 1.50' AB Class 2 1.30' AC / Native

7.00 0.35' AC / 1.30' AB Class 2 1.05' AC / Native

5.50 0.25' AC / 1.00' AB Class 2 0.75' AC / Native
6.00 0.30' AC / 1.05' AB Class 2 0.85' AC / Native

ASPHALT CONCRETE STRUCTURAL SECTION DESIGN

R-Value used 5

Traffic Index (T.I.) Recommended Street Sections

5.00 0.25' AC / 0.85' AB Class 2 0.65' AC / Native

6.50 0.30' AC / 1.20' AB Class 2 0.95' AC / Native

CHJ® GeoRvalue (ACI 330R-08) ver4.2. Programmed by Fred Yi, PhD, PE, GE Copyright©  CHJ Consultants 2005 - 2017. All right reserved Prepared at 4/10/2017



431 West Baseline Road ∙ Claremont, CA 91711
Phone: 909.962.5485 ∙ Fax: 909.626.3316 Page 1 of 1

Sample ID
1A + 2A 
SM/ML

Resistivity Units
as-received ohm-cm 6,800
saturated ohm-cm 2,560

pH 7.6

Electrical
Conductivity mS/cm 0.15

Chemical Analyses
Cations
calcium  Ca2+ mg/kg 83
magnesium Mg2+ mg/kg 18
sodium Na1+ mg/kg 53
potassium K1+ mg/kg 18
Anions
carbonate CO3

2- mg/kg ND
bicarbonate HCO3

1- mg/kg 323
fluoride F1- mg/kg 56
chloride Cl1- mg/kg 0.6
sulfate SO4

2- mg/kg 83
phosphate PO4

3- mg/kg ND

Other Tests
ammonium NH4

1+ mg/kg 2.4
nitrate NO3

1- mg/kg 9.7
sulfide S2- qual na
Redox mV na

Resistivity per ASTM G187, Cations per ASTM D6919, Anions per ASTM D4327, and Alkalinity per APHA 2320-B.
Electrical conductivity in millisiemens/cm and chemical analyses were made on a 1:5 soil-to-water extract.
mg/kg = milligrams per kilogram (parts per million) of dry soil.
Redox = oxidation-reduction potential in millivolts
ND = not detected
na = not analyzed

Table 1 - Laboratory Tests on Soil Samples

Carwash & Auto Repair
Your #17122-3, HDR Lab #17-0235LAB

12-Apr-17

CHJ Consultants

Enclosure "C-9"
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Earthquake & Groundwater Information:
Magnitude = 6.51
Max. Acceleration = 0.58 g
Project GW = 20 ft
Maximum Settlement = 1.01 in
Settlement at Bottom of Footing = 1.01 in

Liquefaction: Idriss & Boulanger (2008)
Settl.: [dry] Pradel (1998); [sat] Idriss & Boulanger (2008)

Lateral spreading: Idriss & Boulanger (2008)
M correction: [Sand; Clay] Boulanger & Idriss(2004)
σv correction: Idriss & Boulanger (2008)
Stress reduction: Idriss & Boulanger (2008)
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ω

0 6

H=10 (ft)
H1=3 (ft)
α=0 (°)
δ=0.0 (°)
kH=0.29
kV=0 Mat 1

γ = 122 (pcf)
c = 0 (psf)
Φ = 30 (°)

Mat 2
γ = 127 (pcf)
c = 100 (psf)
Φ = 30 (°)

Mat 3
γ = 127 (pcf)
c = 100 (psf)
Φ = 30 (°)

H (ft)

Zc(ft)

Total

Hori.

Vert.

ω (°)

Restrained (Level Backfill)

Base Friction Coefficient

PpL Pa PaE PpR

3 10 10 10

- 0 0 -

366 41 68 366

366 41 68 366

- 0 0 -

31.00 60.00 43.38 30.00

61

0.36

366H1
(a) Passive (L)

41H

(b) Active

68H

(c) Seismic

366H

(d) Passive (R)

26H

(e) Apparent Pressure
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APPENDIX “F” 
 
 

Asbestos and Lead Paint Survey and Hazardous 
Building Materials Inventory Memo and Report 



WO: 2017-0048 

1 

 

Memorandum 

To:  Paul Kuykendall, City of Lakewood 
 
From:  Eliza Laws, Senior Environmental Analyst 
  Jessica May, Assistant Environmental Analyst 

Date:  May 24, 2017 
 
Re: Review of Recommendations from the Asbestos and Lead Paint Survey and 

Hazardous Building Materials Inventory Report for the Automated Car Wash and 
Auto Repair Center Project located at 6741 Carson Street, Lakewood, California 

 

Enclosed is the requested summary of the impacts and recommended mitigation from the 
hazardous materials evaluation Terracon Consultants Inc. prepared in April 2017, The Asbestos 
and Lead Paint Survey and Hazardous Building Materials Inventory Report (Inventory Report) 
was prepared to determine the potential for hazardous materials at the existing vacant 
McDonald’s Restaurant scheduled for demolition to prepare for the proposed automated 
carwash and auto repair center. Asbestos and other hazardous materials were observed at the 
Project site during the visual and physical assessment of the Project site; however, no lead-
containing paint was detected at the Project site.  

Accordingly, the Inventory Report identified the following impacts and recommended 
mitigation for these potential hazards.  

 

Hazardous Material Impact Mitigation 

Asbestos Based on the results of laboratory 
analysis, asbestos was detected 
in the black and grey penetration 
mastic on the roof. Appendix A of 
the Asbestos and Lead Paint 
Survey and Hazardous Building 
Materials Inventory Report (herein 
after “the Report”) provides a 
description of the ACM, assumed 
ACM, locations, percentage of 
asbestos and approximate 
quantity of each material. 

A California certified contractor 
must be used for the abatement 
of asbestos-containing 
materials. A project manual for 
the abatement design should 
also be generated prior to the 
planned abatement activities.  



WO: 2017-0048 

2 

Hazardous Material Impact Mitigation 

Other Hazardous 
Materials Observed 

During survey efforts, Terracon 
observed approximately two 
hundred and sixty-four (264) 
fluorescent light tubes and four 
(4) compact fluorescent light 
tubes throughout the structure. 

Fluorescent light tubes are 
considered universal waste. The 
United States Environmental 
Protection Agency (USEPA) 
recommends fluorescent light 
tubes be taken to a household 
hazardous waste collection or 
recycling center.  

During survey efforts, Terracon 
observed one (1) refrigerator and 
one (1) ice machine. 

Appliances with cooling 
elements are subject to 
USEPA’s safe disposal 
requirements. Under the federal 
regulations, refrigerants must 
be properly removed before an 
appliance is dropped off or 
collected for disposal at solid 
waste landfills, metal recyclers, 
or similar facilities.  

Note: Demolition and renovation work that would disturb hazardous materials should be 
performed utilizing safe work practices for identified metals. Contractors engaged in 
disturbance of these materials should be notified of their potential content.  

Should suspect materials other than those which were identified during the survey be 
uncovered prior to or during the demolition and renovation process, those materials should be 
assumed asbestos-containing until sampling and analysis can confirm or deny their asbestos 
content. Work should be conducted in accordance with applicable provisions of Cal/OSHA 
standards. 

Source: Terracon Consultants, Inc. Proposed Automated Carwash and Auto Repair Center Asbestos and Lead Paint 
Survey and Hazardous Building Materials Inventory Report, dated April 14, 2017. 
 



 

 57

APPENDIX “G” 
 
 

City of Lakewood Department of Water Resources 
Will-Serve Letter 
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APPENDIX “H” 
 
 

Hydrology Study 
 



 

 
 
 
 
 
 

HYDROLOGY STUDY 
 

Carson Street Car Wash 
6741 East Carson Street 

11609 216th Street 
Lakewood, CA 90713 

APN 7063-016-021 
 
 

PM 72930 
 

Prepared for: 
Parkcrest Construction, Inc. 

2910 S. Archibald Ave., Suite A-350 
Ontario, CA 91761 

(909) 509-5090 
 
 

Prepared by: 
Land Development Design Company, LLC (LDDC) 

2313 E. Philadelphia St., Suite F 
Ontario, CA 91761 

(909) 930-1466 
Kevin J. Richer 

E-mail: Kevin.richer@lddc.net 
 

Date: June 13, 2017 
 

 
 

Prepared under the supervision of: 
 
 
_______________________________ 
Kevin J. Richer 
RCE 43714, Exp. 3/31/19
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Discussion 

 The purpose of this study is to determine the storm flows generated by the pre-

developed and post-developed condition of the project site. The project site is located in the 

city of Lakewood, and proposes to re-develop the site as a car wash. The site is bounded by an 

alley to the west and north, by a commercial development to the east, and to the south by 

Carson Street.  

 In its existing condition, the site is developed as a restaurant. Improvements include a 

building, AC pavement, concrete sidewalk, concrete curbs and gutters, landscaping, and 

fencing. The site is currently 22% pervious and storm flows sheet towards the northeasterly 

corner of the site, discharging across the northerly property line into the alley. It does not 

accept off-site run-on from the adjacent properties. See Pre-Developed Hydrology Map in 

Appendix B. 

 The proposed development will remove all existing improvements and construct a car 

wash building, a retail building, AC pavement, concrete sidewalk, concrete curbs and gutters, 

landscaping, fencing, a trash enclosure, and a biofiltration basin. It will be 21% pervious. The 

proposed site design will mimic the drainage pattern of the pre-developed condition, directing 

storm flows to the northerly boundary where they are intercepted by a proposed biofiltration 

basin. See Post-Developed Hydrology Map in Appendix C. 

 A Peak Flow Hydrologic Analysis has been prepared for both the pre-developed 

condition and the post-developed condition of the project site, using the HydroCalc program 

from LACDPW. The site soil condition is 006 and the 50yr-24hr rainfall is 5.10inches. See the Los 

Alamitos Isohyet in Appendix A. The post-developed condition of the project site generates less 

storm flows than the pre-developed condition; therefore hydromodification is not necessary. 

(See Appendix B for analysis results of the pre-developed condition, and Appendix C for analysis 

results of the post-developed condition.) 
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Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_U2A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - PRE DEV
Area (ac) 0.94
Flow Path Length (ft) 354.0
Flow Path Slope (vft/hft) 0.0055
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.78
Soil Type 6
Design Storm Frequency 2-yr
Fire Factor 0
LID False

Output Results
Modeled (2-yr) Rainfall Depth (in) 1.9737
Peak Intensity (in/hr) 0.7258
Undeveloped Runoff Coefficient (Cu) 0.4828
Developed Runoff Coefficient (Cd) 0.8082
Time of Concentration (min) 14.0
Clear Peak Flow Rate (cfs) 0.5514
Burned Peak Flow Rate (cfs) 0.5514
24-Hr Clear Runoff Volume (ac-ft) 0.112
24-Hr Clear Runoff Volume (cu-ft) 4878.049



Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_U10A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - PRE DEV
Area (ac) 0.94
Flow Path Length (ft) 354.0
Flow Path Slope (vft/hft) 0.0055
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.78
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.6414
Peak Intensity (in/hr) 1.6481
Undeveloped Runoff Coefficient (Cu) 0.6937
Developed Runoff Coefficient (Cd) 0.8546
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 1.324
Burned Peak Flow Rate (cfs) 1.324
24-Hr Clear Runoff Volume (ac-ft) 0.2088
24-Hr Clear Runoff Volume (cu-ft) 9096.0348



Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_U25A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - PRE DEV
Area (ac) 0.94
Flow Path Length (ft) 354.0
Flow Path Slope (vft/hft) 0.0055
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.78
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.4778
Peak Intensity (in/hr) 2.1421
Undeveloped Runoff Coefficient (Cu) 0.7479
Developed Runoff Coefficient (Cd) 0.8665
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 1.7448
Burned Peak Flow Rate (cfs) 1.7448
24-Hr Clear Runoff Volume (ac-ft) 0.2581
24-Hr Clear Runoff Volume (cu-ft) 11244.2828



Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_U50A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - PRE DEV
Area (ac) 0.94
Flow Path Length (ft) 354.0
Flow Path Slope (vft/hft) 0.0055
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.78
Soil Type 6
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.1
Peak Intensity (in/hr) 2.5977
Undeveloped Runoff Coefficient (Cu) 0.794
Developed Runoff Coefficient (Cd) 0.8767
Time of Concentration (min) 7.0
Clear Peak Flow Rate (cfs) 2.1407
Burned Peak Flow Rate (cfs) 2.1407
24-Hr Clear Runoff Volume (ac-ft) 0.2952
24-Hr Clear Runoff Volume (cu-ft) 12859.7322
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Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_D2A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - POST DEV
Area (ac) 0.93
Flow Path Length (ft) 457.0
Flow Path Slope (vft/hft) 0.005
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.79
Soil Type 6
Design Storm Frequency 2-yr
Fire Factor 0
LID False

Output Results
Modeled (2-yr) Rainfall Depth (in) 1.9737
Peak Intensity (in/hr) 0.6625
Undeveloped Runoff Coefficient (Cu) 0.4381
Developed Runoff Coefficient (Cd) 0.803
Time of Concentration (min) 17.0
Clear Peak Flow Rate (cfs) 0.4948
Burned Peak Flow Rate (cfs) 0.4948
24-Hr Clear Runoff Volume (ac-ft) 0.1119
24-Hr Clear Runoff Volume (cu-ft) 4874.4384



Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_D10A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - POST DEV
Area (ac) 0.93
Flow Path Length (ft) 457.0
Flow Path Slope (vft/hft) 0.005
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.79
Soil Type 6
Design Storm Frequency 10-yr
Fire Factor 0
LID False

Output Results
Modeled (10-yr) Rainfall Depth (in) 3.6414
Peak Intensity (in/hr) 1.4998
Undeveloped Runoff Coefficient (Cu) 0.6774
Developed Runoff Coefficient (Cd) 0.8532
Time of Concentration (min) 11.0
Clear Peak Flow Rate (cfs) 1.1901
Burned Peak Flow Rate (cfs) 1.1901
24-Hr Clear Runoff Volume (ac-ft) 0.2086
24-Hr Clear Runoff Volume (cu-ft) 9088.4248



Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_D25A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - POST DEV
Area (ac) 0.93
Flow Path Length (ft) 457.0
Flow Path Slope (vft/hft) 0.005
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.79
Soil Type 6
Design Storm Frequency 25-yr
Fire Factor 0
LID False

Output Results
Modeled (25-yr) Rainfall Depth (in) 4.4778
Peak Intensity (in/hr) 2.0267
Undeveloped Runoff Coefficient (Cu) 0.7352
Developed Runoff Coefficient (Cd) 0.8654
Time of Concentration (min) 9.0
Clear Peak Flow Rate (cfs) 1.6311
Burned Peak Flow Rate (cfs) 1.6311
24-Hr Clear Runoff Volume (ac-ft) 0.2578
24-Hr Clear Runoff Volume (cu-ft) 11231.613



Peak Flow Hydrologic Analysis
File location: G:/projects/5720/Hydrology/Data/5720_D50A.pdf
Version: HydroCalc 0.3.0-beta

Input Parameters
Project Name 6741 Carson Street
Subarea ID DA A - POST DEV
Area (ac) 0.93
Flow Path Length (ft) 457.0
Flow Path Slope (vft/hft) 0.005
50-yr Rainfall Depth (in) 5.1
Percent Impervious 0.79
Soil Type 6
Design Storm Frequency 50-yr
Fire Factor 0
LID False

Output Results
Modeled (50-yr) Rainfall Depth (in) 5.1
Peak Intensity (in/hr) 2.4397
Undeveloped Runoff Coefficient (Cu) 0.7806
Developed Runoff Coefficient (Cd) 0.8749
Time of Concentration (min) 8.0
Clear Peak Flow Rate (cfs) 1.9851
Burned Peak Flow Rate (cfs) 1.9851
24-Hr Clear Runoff Volume (ac-ft) 0.2948
24-Hr Clear Runoff Volume (cu-ft) 12842.0137
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I.  INTRODUCTION AND SETTING 
 
A.  Purpose and Objectives 

 
The purpose of this noise impact analysis is to provide an assessment of the impacts resulting 
from development of the proposed Automated Car Wash and Auto Repair Center project and 
to identify mitigation measures that may be necessary to reduce those impacts.  The noise 
issues related to the proposed land use and development have been evaluated in the context 
of the California Environmental Quality Act. 
 
Although this is a technical report, every effort has been made to write the report clearly and 
concisely.  To assist the reader with those terms unique to noise analysis, a glossary of terms 
is provided in Appendix A of this report. 
 

B.  Project Location 
 
The  project  site  (6741  Carson  Street)  is  proposed  to  be  located  north  of  Carson  Street 
between Ostrom Avenue and Los Coyotes Diagonal in the City of Lakewood.  A vicinity map 
showing the project location is provided on Figure 1. 
 

C.  Project Description 
 
The proposed project consists of developing the project site with a 3,102 square foot one‐
story car wash building and a 3,900 square foot one‐story car service building.  The project 
site is proposed to include 27 parking spaces.  Figure 2 illustrates the site plan. 
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II.  NOISE FUNDAMENTALS 
 
A.  Noise Fundamentals 

 
Sound  is a pressure wave created by a moving or vibrating source that travels through an 
elastic medium such as air.  Noise is defined as unwanted or objectionable sound.  The effects 
of noise on people can include general annoyance, interference with speech communication, 
sleep disturbance, and in extreme circumstances, hearing impairment. 
 
Commonly used noise terms are presented in Appendix B.  The unit of measurement used to 
describe  a  noise  level  is  the  decibel  (dB).    The  human  ear  is  not  equally  sensitive  to  all 
frequencies within  the  sound  spectrum.    Therefore,  the  “A‐weighted” noise  scale, which 
weights the frequencies to which humans are sensitive,  is used  for measurements.   Noise 
levels using A‐weighted measurements are written dB(A) or dBA. 
 
From the noise source to the receiver, noise changes both in level and frequency spectrum.  
The most obvious  is the decrease  in noise as the distance from the source  increases.   The 
manner in which noise reduces with distance depends on whether the source is a point or 
line source as well as ground absorption, atmospheric effects and refraction, and shielding 
by  natural  and  manmade  features.    Sound  from  point  sources,  such  as  air  conditioning 
condensers,  radiates uniformly outward as  it  travels away  from  the  source  in a  spherical 
pattern.  The noise drop‐off rate associated with this geometric spreading is 6 dBA per each 
doubling  of  the  distance  (dBA/DD).    Transportation  noise  sources  such  as  roadways  are 
typically analyzed as line sources, since at any given moment the receiver may be impacted 
by noise  from multiple  vehicles  at  various  locations  along  the  roadway.   Because of  the 
geometry of a line source, the noise drop‐off rate associated with the geometric spreading of 
a line source is 3 dBA/DD. 
 
Decibels are measured on a logarithmic scale, which quantifies sound intensity in a manner 
similar to the Richter scale used for earthquake magnitudes.  Thus, a doubling of the energy 
of a noise source, such as a doubled traffic volume, would increase the noise levels by 3 dBA; 
halving of the energy would result in a 3 dBA decrease. 
 
Figure  3  shows  the  relationship  of  various  noise  levels  to  commonly  experienced  noise 
events. 
 
Average noise levels over a period of minutes or hours are usually expressed as dBA Leq, or 
the equivalent noise level for that period of time.   For example, Leq(3) would represent a 3‐
hour average.  When no period is specified, a one‐hour average is assumed. 
 
Noise  standards  for  land  use  compatibility  are  stated  in  terms  of  the  Community Noise 
Equivalent  Level  (CNEL)  and  the Day‐Night Average Noise  Level  (Ldn).   CNEL  is  a  24‐hour 
weighted average measure of community noise.  CNEL is obtained by adding five decibels to 
sound levels in the evening (7:00 PM to 10:00 PM), and by adding ten decibels to sound levels 
at night (10:00 PM to 7:00 AM).  This weighting accounts for the increased human sensitivity 
to  noise  during  the  evening  and  nighttime  hours.    Ldn  is  a  very  similar  24‐hour  average 
measure that weights only the nighttime hours. 
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It is widely accepted that the average healthy ear can barely perceive changes of 3 dBA; that 
a change of 5 dBA is readily perceptible, and that an increase (decrease) of 10 dBA sounds 
twice  (half)  as  loud.    This  definition  is  recommended  by  the  California  Department  of 
Transportation’s  Traffic  Noise  Analysis  Protocol  for  New  Highway  and  Reconstruction 
Projects (2009). 

   



6

Figure 3
Common Noise Sources and Noise Levels

JN 6903
Kunzman Associates, Inc.
Over 40 Years of Excellent Service



7 
 

III.  EXISTING NOISE ENVIRONMENT 
 
A.  Existing Land Uses and Sensitive Receptors 

 
The project site is bordered by Carson Street to the south, single‐family detached residential 
dwelling units to the north and west, and commercial uses to the east.  Land uses surrounding 
the site consist of single‐family detached  residential dwelling units  to  the north and west 
(directly adjacent), Heartwell Golf Course to the south (across Carson Street), and commercial 
uses  to  the east.   Noise  sensitive  land uses  include  the  single‐family detached  residential 
dwelling units to the north and west. 
 
The State of California defines sensitive receptors as those land uses that require serenity or 
are otherwise adversely affected by noise events or conditions.  Schools, libraries, churches, 
hospitals, single and multiple‐family residential, including transient lodging, motels and hotel 
uses make up the majority of these areas.  Sensitive receptors that may be affected by project 
generated noise include the single‐family detached residential dwelling units to the north and 
west. 
 

B.  Ambient Noise Measurements 
 
An American National Standards Institute (ANSI Section SI4 1979, Type 1) Larson Davis model 
LxT  sound  level meter was used  to document  existing  ambient noise  levels.    In order  to 
document existing ambient noise levels in the project area, two (2) 10‐minute daytime noise 
measurements were taken at 1:51 PM and 2:19 PM on February 28, 2017.  Field worksheets 
and noise measurement output data are included in Appendix C. 
 
As shown on Figure 4, the noise measurements were taken along the single‐family detached 
residential dwelling units that surround the site to the north and west.  Table 1 provides a 
summary of the short‐term ambient noise data.   Ambient noise  levels measured between 
46.4  and  60.2  dBA  Leq  during  the  daytime  (7:00  AM  to  10:00  PM).    Estimated  ambient 
nighttime noise levels are anticipated to decrease by 5 dBA to between 41.4 and 55.2 dBA Leq 
during nighttime hours.    The dominant noise  sources were  from  vehicles  traveling  along 
Carson Street and Quigley Avenue. 

   



Site Location Time Started Leq Lmax Lmin L(2) L(8) L(25) L(50)

NM1 1:51 PM 60.2 72.2 46.6 66.5 63.8 61.3 58.4
NM2 2:09 PM 46.4 56.7 40.9 51.8 49.4 46.7 45.2

1  See Figure 4 for noise measurement locations.  Each noise measurement was performed over a 10‐minute duration.

2  Noise measurements performed on February 28, 2017. 

Table 1

Short‐Term Noise Measurement Summary (dBA)1, 2

Daytime 
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IV.  REGULATORY SETTING 
 
A.  Federal Regulations 

 
1.  Federal Noise Control Act of 1972 

 
The  U.S.  Environmental  Protection  Agency  (EPA)  Office  of  Noise  Abatement  and 
Control was originally established to coordinate federal noise control activities.  After 
its  inception, EPA’s Office of Noise Abatement and Control  issued the Federal Noise 
Control Act of 1972, establishing programs and guidelines to identify and address the 
effects of noise on public health, welfare, and the environment.  In response, the EPA 
published  Information on  Levels of Environmental Noise Requisite  to Protect Public 
Health and Welfare with an Adequate Margin of Safety (Levels of Environmental Noise).  
The Levels of Environmental Noise recommended that the Ldn should not exceed 55 
dBA  outdoors  or  45  dBA  indoors  to  prevent  significant  activity  interference  and 
annoyance in noise‐sensitive areas. 
 
In addition, the Levels of Environmental Noise identified five (5) dBA as an “adequate 
margin of safety” for a noise level increase relative to a baseline noise exposure level 
of 55 dBA Ldn  (i.e., there would not be a noticeable  increase  in adverse community 
reaction with an increase of five dBA or less from this baseline level).  The EPA did not 
promote  these  findings  as  universal  standards  or  regulatory  goals with mandatory 
applicability  to all communities, but rather as advisory exposure  levels below which 
there would be no risk to a community from any health or welfare effect of noise. 
 
In 1981, EPA administrators determined that subjective issues such as noise would be 
better addressed at lower levels of government.  Consequently, in 1982 responsibilities 
for regulating noise control policies were transferred to State and local governments.  
However, noise  control guidelines and  regulations  contained  in EPA  rulings  in prior 
years  remain  in place by designated Federal agencies, allowing more  individualized 
control for specific issues by designated Federal, State, and local government agencies. 
 

B.  State Regulations 
 

1.  State of California General Plan Guidelines 2003 
 
Though  not  adopted  by  law,  the  State  of  California General  Plan Guidelines  2003, 
published by  the California Governor’s Office of Planning and Research  (OPR)  (OPR 
Guidelines), provide guidance for the compatibility of projects within areas of specific 
noise  exposure.    The  OPR  Guidelines  identify  the  suitability  of  various  types  of 
construction  relative  to  a  range  of  outdoor  noise  levels  and  provide  each  local 
community some flexibility in setting local noise standards that allow for the variability 
in community preferences.   Findings presented  in the Levels of Environmental Noise 
Document (EPA 1974)  influenced the recommendations of the OPR Guidelines, most 
importantly in the choice of noise exposure metrics (i.e., Ldn or CNEL) and in the upper 
limits for the Normally Acceptable outdoor exposure of noise‐sensitive uses.  The City 
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of Lakewood has adopted General Plan goals, policies and implementation measures 
to ensure land use compatibility. 
 

2.  California Environmental Quality Act 
 
The  California  Environmental  Quality  Act  Guidelines  (Appendix  G)  establishes 
thresholds for noise impact analysis.  Two of these standards apply to what is referred 
to  as  a  "substantial  increase"  in  ambient  noise  levels.    Neither  the  California 
Environmental  Quality  Act  nor  the  City  of  Lakewood  General  Plan  Noise  Element 
recognizes an official numerical increase as a “substantial increase.”  Industry‐accepted 
standards for what is considered to be a “substantial increase” range from 3 dB to 12 
dB.  It should be noted that a change of 3 dB is considered to be “barely perceptible” 
to a trained ear and that a change of 5 dB  is considered to be a readily perceptible 
change. 
 
For purposes of this analysis, the following threshold was used to evaluate the project's 
potential to result in substantial increases in ambient noise levels. 
 
Roadway noise impacts would be considered significant if the project increases noise 
levels at a noise sensitive land use by 3 dBA CNEL and if: (1) the existing noise levels 
already exceed the State of California’s residential  land use compatibility criteria for 
"clearly compatible" (60 dBA CNEL), or (2) the project increases noise levels from below 
the 60 dBA CNEL criteria to above 60 dBA CNEL. 
 

C.  Local Regulations 
 

1.  City of Lakewood General Plan 
 
Applicable policies and  standards governing environmental noise  in  the City are  set 
forth  in  the General  Plan Noise  Element.    The  applicable  goal,  policy  and program 
implementation measure are presented below: 
 
Goal:  Maintain or reduce noise levels throughout the city. 
 
Policy:  Ensure  that  new  and  expanded  commercial  projects  do  not  generate 

adverse noise impacts on adjacent residential areas. 
 
Program:  Require  that  new  commercial  or  industrial  projects  or  proposed 

expansions  of  existing  commercial  and  industrial  uses  which  abut 
residential uses provide noise barriers to protect residents. 

 
2.  City of Lakewood Municipal Ordinance 

 
Section  9376.    Air  conditioners,  Mechanical  Equipment  and  Machinery  noise  in 
residential areas.  No person within any area of the City zoned for residential use or any 
area  adjacent  thereto  shall  own,  possess,  control,  or  maintain  any  machinery, 
equipment,  pumps,  fans,  air  conditioning  or  air‐handling  apparatus,  or  similar 
mechanical devices which cause the noise  level at the property  line of any property 
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zoned for residential uses to exceed the sound pressure level permitted herein by more 
than five decibels.  The production or maintenance of any sound in excess of said levels 
is hereby declared to be an unnecessary interference with the enjoyment of residential 
property  and  contrary  to  the  public  health  and  general  welfare.    The  ownership, 
maintenance, operation, or control of any such machinery or equipment producing said 
excess sound pressure levels is hereby declared to be a public nuisance. 
 
Section  9376.1.    Same:  Decibel  Measurement  Criteria.    The  sound  pressure  level 
permitted herein shall be measured at any point on the property line of the residential 
property affected and is sixty decibels, reference 0.002 microbar, read on the A scale 
of a sound level meter.  For the purposes of this study, Section 9376 is interpreted to 
prohibit  the project  from  generating  a noise  level  that  exceeds 65 dBA  Leq  at  any 
residential property line. 
 
Section 8019 Permitted Hours of Construction.   No person shall engage in any act of 
grading, construction, reconstruction, or demolition,  including but not  limited to the 
use  of  any  air  compressors;  jackhammers;  power‐driven  drill;  riveting  machine; 
excavator; diesel‐powered  truck,  tractor, or other earth moving  equipment; or  any 
machine,  tool, device, or equipment which makes  loud noises  to  the disturbance of 
persons occupying sleeping quarters in a dwelling, apartment, hotel, mobile home, or 
other place of  residence, except during  the hours of 7:00 AM  to 7:00 PM, Monday 
through Saturday; and 9:00 AM to 7:00 PM, Sunday. 
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V.  ANALYTICAL METHODOLOGY AND MODEL PARAMETERS 
 
A.  Noise Modeling and Input 

 
1.  Road Construction Model 

 
A worst‐case construction noise scenario was modeled using a version of the Federal 
Highway Administration’s Roadway Construction Noise Model (RCNM).  RCNM utilizes 
standard noise emission  levels  for many different  types of equipment and  includes 
utilization  percentage,  impact,  and  shielding  parameters.    Noise  modeling  input 
parameters and output are provided in Appendix D. 
 

2.  Federal Highway Administration (FHWA) Traffic Noise Prediction Model 
 
Existing, Existing Plus Project noise levels on Los Coyotes Diagonal, Carson Street, and 
other affected nearby road segments were modeled utilizing the FHWA Traffic Noise 
Prediction  Model  FHWA‐RD‐77‐108  in  order  to  quantify  the  proposed  project’s 
contribution to increases in ambient noise levels. 
 
The FHWA Traffic Noise Prediction Model arrives at a predicted noise level through a 
series  of  adjustments  to  the  Reference  Energy  Mean  Emission  Level  (REMEL).  
Adjustments are then made to the REMEL to account for: total average daily trips (ADT), 
roadway classification, width, speed and truck mix, roadway grade and site conditions 
(hard  or  soft  ground  surface).    Surfaces  adjacent  to  all  modeled  roadways  were 
assumed to have a “hard site” to predict worst‐case, conservative noise levels.  A hard 
site, such as pavement, is highly reflective and does not attenuate noise as quickly as 
grass  or  other  soft  sites.    Possible  reductions  in  noise  levels  due  to  intervening 
topography and buildings were not accounted for in this analysis. 
 
Existing and Existing Plus Project vehicle mix were obtained from the project's Traffic 
Impact Analysis (Translutions Inc. 2017).  Vehicle/truck mixes and D/E/N splits for use 
in  acoustical  studies  published  by  the  Riverside  County  Department  of  Industrial 
Hygiene were utilized  for noise modeling.   Existing Plus Project vehicle mixes were 
calculated  by  adding  the  proposed  project  trips  to  existing  conditions.  FHWA 
Spreadsheets are included in Appendix E. 
 

3.  SoundPLAN 
 
The SoundPLAN acoustical modeling software was utilized to model project operational 
worst‐case stationary noise  impacts from the proposed project to adjacent sensitive 
uses (e.g., residences).   SoundPLAN  is capable of evaluating stationary noise sources 
(e.g., parking  lots, drive‐thru menus, car wash equipment, vacuums, etc.) and much 
more.  The SoundPLAN software utilizes algorithms (based on the inverse square law) 
to calculate noise level projections.  The software allows the user to input specific noise 
sources,  spectral  content,  sound  barriers,  building  placement,  topography,  and 
sensitive  receptor  locations.    Noise  modeling  input  and  outputs  assumptions  are 
indicated in Appendix F. 
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VI.  IMPACT ANALYSIS 
 
A.  Noise Impacts 

 
This impact discussion analyzes the potential for project construction noise and operational 
noise to cause an exposure of person to or generation of noise levels in excess of established 
City  of  Lakewood  noise  standards  related  to  construction  noise,  transportation,  and 
stationary related noise impacts caused by the proposed project. 
 
1.  Construction Noise 

 
Construction  noise  is  considered  a  short‐term  impact  and  would  be  considered 
significant  if  construction  activities  are  undertaken  outside  the  allowable  times  as 
described by the City’s Municipal Code Section 8019.  Existing single‐family detached 
residential dwelling units to the north and west may be temporarily affected by short‐
term noise impacts associated the transport of workers, the movement of construction 
materials  to  and  from  the  project  site,  ground  clearing,  excavation,  grading,  and 
building activities.  The noise analysis reviews the construction noise levels during the 
various phases of the project. 
 
Typical  noise  sources  and  noise  levels  associated  with  the  site  grading  phase  of 
construction are shown  in Table 2.   Demolition and site preparation are expected to 
produce the highest sustained construction noise levels.  Typical operating cycles for 
these types of construction equipment may involve one or two minutes of full power 
operation followed by three to four minutes at lower power settings.  A likely worst‐
case construction noise scenario during grading assumes the use of a grader, a dozer, 
a water  truck  (modeled  as  a  dump  truck),  an  excavator,  and  a  backhoe  operating 
between 25 and 200 feet from the property line.  Assuming a usage factor of 40 percent 
for each piece of equipment, unmitigated noise levels have the potential to reach 87.3 
dBA Leq and 91.0 dBA Lmax at the property line demolition and site preparation.  RCNM 
worksheets are provided as Appendix D. 
 
Section  8019  of  the  City  of  Lakewood  Municipal  Ordinance  limits  construction  to 
between the hours of 7:00 AM to 7:00 PM Monday through Saturday and 9:00 AM to 
7:00 PM on Sunday.  Construction is anticipated to occur during the permissible hours 
according  the  City’s Municipal  Code.    Construction  noise will  have  a  temporary  or 
periodic  increase  in  the  ambient noise  levels  above  the  existing within  the  project 
vicinity.  As stated earlier, any construction activities that occur outside the allowable 
time  would  be  considered  significant.    Adherence  to  these  hours  for  construction 
activities, and implementation of the measures presented in Section VII of this report, 
will reduce construction noise impacts. 
 

2.  Noise Impacts to Off‐Site Receptors Due to Project Generated Trips 
 
A worst‐case project  generated  traffic noise  level was modeled utilizing  the  FHWA 
Traffic Noise Prediction Model ‐ FHWA‐RD‐77‐108.  Traffic noise levels were calculated 
50 feet from the centerline of the analyzed roadway.  The modeling is theoretical and 
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does  not  take  into  account  any  existing  barriers,  structures,  and/or  topographical 
features  that may  further  reduce noise  levels.   Therefore,  the  levels are  shown  for 
comparative  purposes  only  to  show  the  difference  in  with  and  without  project 
conditions.  Roadway input parameters including average daily traffic volumes (ADTs) 
(Albert A. Webb Associates, 2017), speeds, and vehicle distribution data are shown in 
Table 3.  The potential off‐site noise impacts caused by an increase of traffic volumes 
from operation of the proposed project on the nearby roadways were calculated for 
the following scenarios: 
 
Existing  Year  (without  Project):  This  scenario  refers  to  existing  year  traffic  noise 
conditions and is demonstrated in Table 4. 
 
Existing Year (Plus Project): This scenario refers to existing year traffic noise conditions 
and is demonstrated in Table 4. 
 
As shown  in Table 4, modeled Existing traffic noise  levels range between 68.5‐76.63 
dBA CNEL and  the modeled Existing Plus Project  traffic noise  levels  range between 
68.53‐76.64 dBA CNEL at 50 feet from the centerline of each modeled road segment.  
As stated previously, a substantial increase would require an increase of 3 dBA CNEL as 
well as either an existing exceedance of the State of California Land Use Compatibility 
criteria for normally acceptable noise levels or an increase in noise levels from below 
the 60 dBA CNEL criteria to above the 60 dBA CNEL criteria. 
 
Table 4 shows that all modeled roadway segments are anticipated to change the noise 
a nominal amount (approximately 0.01 to 0.03 dBA CNEL).  Therefore, a change in noise 
level would not be audible and would be considered less than significant.  No mitigation 
is required. 
 

3.  Noise Impacts to Off‐site Receptors Due to On‐Site Operational Noise 
 
Sensitive  receptors  that  may  be  affected  by  project  operational  noise  include  the 
single‐family detached residential dwelling units to the north and west.  The worst‐case 
stationary noise was modeled utilizing the SoundPLAN model.  Modeled noise sources 
include parking  lot noise,  car wash noise, and pneumatic  tools  associated with  the 
proposed car service center.  
 
Parking Lot 
 
Parking  lot noise typically  includes periods of conversation, doors slamming, engines 
starting  and  stopping  and  vehicle  passage.    The  number  of  parking  movements 
associated with peak hour  trip  generation was  input  to  SoundPLAN.    The  software 
utilizes this information to calculate the projected Leq from each parking area.  Based 
on the Traffic Impact Analysis prepared for the proposed project, the proposed project 
is expected  to  result  in approximately 56 peak hour vehicle  trips.   Parking  lot noise 
varies depending upon size and type of the proposed land use. 
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Car Service Building (Tire Store) 
 
The tire store will generate noise associated with the operation of an air compressor, 
air impact wrenches, car lifts, tire balancer machines and a variety of hand tools.  Noise 
references levels taken at a similar facility were utilized to model a likely peak hour tire 
store scenario.  The cumulative noise reference level 80.6 dB was utilized to model peak 
hour noise in each of the proposed bays. 
 
Car Wash 
 
Sound data provided by the manufacturer, evaluated in light of representative car wash 
noise measurements taken at a similar type of facility (Kunzman Associates, Inc. 2013), 
was utilized in the SoundPLAN model to model the propagation of car wash noise.  The 
modeled noise level at the entrance opening of the drive‐thru car wash was 89.0 dBA 
Leq  and  noise  at  the  exit  opening  of  the  car  wash  was  modeled  at  80.0  dB  Leq  to 
represent the Whisper Drying System. 
 
Vacuum System 
 
The vacuum equipment  that makes  the majority of  the noise will be housed  in  two 
separate structures.  One system will be housed in the car wash building and another 
will be housed in a structure proposed along the eastern property line.  A hose system 
will  extend  from  these housed  systems  and hose  ends will be  available within  the 
parking/vacuum area.   
 
Sensitive Receptors 
 
Sensitive  receptors  were  modeled  to  accurately  evaluate  the  proposed  project’s 
operational noise impact.  A receptor is denoted by a yellow dot. 
 
Figure 5 shows the future unmitigated operational noise  levels at the property  lines 
and  nearby  sensitive  receptors.    Operational  noise  levels  are  expected  to  range 
between  43  to  60  dBA  Leq  at  the  nearest  sensitive  receptors.    These  noise  level 
projections will not exceed the City’s noise standard for sensitive receptors of 65 dBA 
Leq.  These findings assume however, that the western side of the car wash is solid with 
no windows, holes or openings and that the Whisper Drying System  is  installed.   No 
other mitigation is required. 

 
4.  CEQA Checklist Appendix G Analysis 

 
This section evaluates project impacts in light of the California Environmental Quality 
Act Appendix G Guidelines and the thresholds set forth therein and presented below. 
 
a)  Would the project expose persons to or generation of noise levels in excess of 

standards established in the local general plan or noise ordinance, or applicable 
standards of other agencies? 
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As stated above and shown in Figure 5, project operational noise is expected to 
range between 43 to 60 dBA Leq at the nearest sensitive receptors as designed, 
and will not exceed the City’s applicable noise standard of 65 dBA Leq.  Impacts 
associated with operational noise would be less than significant. 
 

b)  Would the project expose persons to or generation of excessive groundborne 
vibration or groundborne noise levels? 

 
Operation of some construction equipment can result in vibration levels that are 
annoying and/or may cause structural damage to nearby buildings depending on 
the  type  of  equipment  and  the  proximity  to  the  sensitive  receptors.   
Specifically, annoyance may occur when a peak particle velocity (PPV) of 0.20 is 
reached, and structural damage may occur when the PPV reaches between 0.4 
and 0.6 PPV (Caltrans 2002).  The most vibratory piece of equipment expected to 
be  utilized  on  the  project  site  is  a  large  bull‐dozer  which  can  generate 
approximately 0.089 PPV at a distance of 25 feet or approximately 0.124 PPV at 
the nearest sensitive receptor which  is approximately 20 feet from the project 
site.  Annoyance and/or structural damage associated with project construction 
is not expected.  There is no equipment associated with the proposed car wash 
and/or auto repair facility that is expected to cause ground borne vibration that 
is  perceptible  at  nearby  sensitive  receptors.    The  project  would  not  expose 
persons to or generate excessive groundborne vibration noise levels at sensitive 
receptors.  The  impact  associated  with  groundborne  vibration  is  less  than 
significant. 
 

c)  Would the project result in a substantial permanent increase in ambient noise 
levels in the project vicinity above levels existing without the project? 
 
Increase Associated with Project Generated Vehicle Traffic 
 
As shown in Table 4, project generated vehicle traffic is not expected to increase 
existing ambient noise by more than 0.03 dBA CNEL.  This increase would not be 
perceptible.  Impacts associated with project generated vehicle traffic would be 
less than significant. 
 
Increase Associated with Operation of the Proposed Project 
 
As shown in Figure 5, project operational noise is expected range between 43 to 
60 dBA Leq at the nearest sensitive receptors. Ambient noise levels in the project 
area were measured between 46 and 60 dBA Leq.  Project operations would not 
result in substantial increases in ambient noise levels.  Impacts would be less than 
significant. 
 

d)  Would the project result in a substantial temporary or periodic increase in 
ambient noise levels in the project vicinity above levels existing without the 
project? 
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Construction noise will result in temporary increase in the ambient noise levels.  
Section 8019 of the City of Lakewood Municipal Ordinance limits construction to 
between the hours of 7:00 AM to 7:00 PM Monday through Saturday and 9:00 
AM to 7:00 PM on Sunday.  The City has adopted this regulation specifically to 
control construction noise.  Adherence to these allowed hours for construction, 
and implementation of the measures presented in Section VII of this report, will 
reduce  construction  noise  impacts.    Impacts  associated  with  the  temporary 
increases in ambient noise levels associated with project construction would be 
less  than  significant  with  adherence  to  the  City’s  Municipal  Code  and 
implementation of mitigation. 
 

e)  For a project located within an airport land use plan or, where such a plan has 
not been adopted, within two miles of a public airport or public use airport, 
would the project expose people residing or working in the project area to 
excessive noise levels? 

 
The proposed project is not within an airport land use plan area or within 2 
miles of an airport.  The project would not result in impacts associated with 
public airport related noise. 
 

f)  For a project located within the vicinity of a private airstrip, would the project 
expose people residing or working in the project area to excessive noise levels? 
 
The proposed project is not within the vicinity of a private airport.  The project 
would not result in impacts associated with private airport related noise. 
 

 
 

   



Type of Equipment
Range of Maximum Sound Levels 

Measured (dBA at 50 feet)
Suggested Maximum Sound Levels for 

Analysis (dBA at 50 feet)

Rock Drills 83‐99 96
Jack Hammers 75‐85 82
Pneumatic Tools 78‐88 85
Pumps 74‐84 80
Dozers 77‐90 85
Scrappers 83‐91 87
Haul Trucks 83‐94 88
Cranes 79‐86 82
Portable Generators 71‐87 80
Rollers 75‐82 80
Tractors 77‐82 80
Front‐End Loaders 77‐90 86
Hydraulic Excavators 81‐90 86
Graders 79‐89 86
Air Compressors 76‐89 86
Trucks 81‐87 86

1  Source: Bolt, Beranek & Newman; Noise Control for Buildings and Manufacturing Plants, 1987.

Typical Construction Equipment Noise Levels1

Table 2
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Existing
Existing Plus 

Project

North of Carson Street 5,160 5,250 35

South of Carson Street 17,490 17,580 40

East of Los Coyotes Diagonal 27,930 28,040 40
West of Los Coyotes Diagonal 23,300 23,600 40

Motor‐Vehicle Type
Daytime %

(7 AM ‐ 7 PM)
Evening %

(7 PM ‐ 10 PM)
Night %

(10 PM ‐ 7 AM)

Automobiles 75.5 14.0 10.4
Medium Trucks 48.0 2.0 50.0

Heavy Trucks 48.0 2.0 50.0

Los Coyotes Diagonal

Carson Street

 Vehicle Distribution (Truck Mix)2

2  Vehicle percentages are based on the Riverside County Industrial Hygiene Letter for Traffic Noise.

Table 3

Project Average Daily Traffic Volumes and Roadway Parameters

Roadway Segment

Average Daily Traffic Volume Posted Travel 
Speeds
(MPH)

1  Average daily traffic volumes derived by Albert A. Webb Associates Traffic Engineers from the Lakewood Car Wash Traffic Study  prepared by 
Translutions, Inc. (June 2017).
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Existing 
Without 
Project

Existing 
Plus 

Project
Change in 

Noise Level
Exceeds 

Standards

Potential 
Significant 

Impact

North of Carson Street 68.50 68.53 0.03 YES NO
South of Carson Street 74.60 74.61 0.01 YES NO
East of Los Coyotes Diagonal 76.63 76.64 0.01 YES NO
West of Los Coyotes Diagonal 75.84 75.86 0.02 YES NO

1  Exterior noise levels calculated 5‐feet above pad elevation, perpendicular to subject roadway.            

Carson Street

Table 4

Change in Existing Noise Levels Along Roadways as a Result of Project (dBA CNEL)1

Roadway Segment

Modeled Noise Levels (dBA CNEL) @ 50 feet from centerline

Los Coyotes 
Diagonal
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VII.  MEASURES TO REDUCE IMPACTS 
 
A.  Construction Mitigation Measures 

 
In addition to adherence to the City of Lakewood’s policies found in the Noise Element and 
Municipal Code  limiting  the  construction hours of operation,  the  following measures  are 
recommended to reduce construction noise emanating from the proposed project: 
 
1. During all project site excavation and grading on‐site, construction contractors shall 

equip  all  construction  equipment,  fixed  or  mobile,  with  properly  operating  and 
maintained mufflers, consistent with manufacturer standards. 
 

2. The contractor shall place all stationary construction equipment so that emitted noise 
is directed away from the noise sensitive receptors nearest the project site. 
 

3. Equipment shall be shut off and not left to idle when not in use. 
 

4. The  contractor  shall  locate equipment  staging  in areas  that will  create  the greatest 
distance between construction‐related noise sources and sensitive receptors nearest 
the project site during all project construction. 
 

5. In order  to minimize construction noise  levels  it  is  recommended  that a  temporary 
barrier, sufficient  in height to block  the  line of sight between  first and second story 
windows of adjacent single‐family detached residential dwelling units (as applicable) 
and construction equipment shall be placed along the northern and western property 
lines during project construction. 
 

B.  Project Operation Mitigation Measures 
 

1.  The western side of the car wash must be solid with no windows, holes or openings. 
 
2.  The Whisper Drying System or a drying system with a noise level of 80 dB at the exit of 

the car wash shall be used.  After installation, the noise level of the installed equipment 
shall be verified by an experienced acoustical professional utilizing a Type 1 or Type 2 
precision noise meter.  Their findings shall be provided in a letter report and shall be 
submitted to the City Building and Safety Division prior to final inspection. 

 
3.  All vacuum equipment shall be housed in buildings that can provide for a closed door 

condition.  The vacuum systems shall be kept in rooms with no exterior facing windows.    
Vacuum hoses and hose ends are an exception to this requirement.   

 
4.  The openings of all rooftop vents associated with buildings that house car wash and/or 

vacuum equipment  shall be  slanted  away  from nearby  residential  land uses  to  the 
greatest degree possible. 
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List of Acronyms 
 
 



 

Term  Definition 
ADT 
ANSI 
CEQA 
CNEL 
D/E/N 
dB 
dBA or dB(A) 
dBA/DD 
dBA Leq 
EPA 
FHWA 
L02,L08,L50,L90 

 

Ldn 

Leq(x) 

Leq 

Lmax 

Lmin 

LOS C 
OPR 
PPV 
RCNM 
REMEL 
RMS 

Average Daily Traffic 
American National Standard Institute 
California Environmental Quality Act 
Community Noise Equivalent Level 
Day / Evening / Night 
Decibel 
Decibel "A‐Weighted" 
Decibel per Double Distance 
Average Noise Level over a Period of Time 
Environmental Protection Agency 
Federal Highway Administration 
A‐weighted Noise Levels at 2 percent, 8 percent, 50 percent, and 90 
percent, respectively, of the time period 
Day‐Night Average Noise Level 
Equivalent Noise Level for '"x" period of time 
Equivalent Noise Level 
Maximum Level of Noise (measured using a sound level meter) 
Minimum Level of Noise (measured using a sound level meter) 
Level of Service C 
California Governor's Office of Planning and Research 
Peak Particle Velocities 
Road Construction Noise Model 
Reference Energy Mean Emission Level 
Root Mean Square 
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Definitions of Acoustical Terms 
 
 



 

Term  Definition 
Decibel, dB  A logarithmic unit of noise level measurement that relates the energy 

of a noise source to that of a constant reference level; the number of 
decibels is 10 times the logarithm (to the base 10) of this ratio. 

Frequency, 
Hertz 

In a function periodic in time, the number of times that the quantity 
repeats itself in one second (i.e., the number of cycles per second). 

A‐Weighted 
Sound Level, 
dBA 

The sound level obtained by use of A‐weighting.  The A‐weighting filter 
de‐emphasizes the very low and very high frequency components of 
the sound in a manner similar to the frequency response of the 
human ear. 

Root Mean 
Square (RMS) 

A measure of the magnitude of a varying noise source quantity. The 
name derives from the calculation of the square root of the mean of 
the squares of the values. It can be calculated from either a series of 
lone values or a continuous varying function. 

Fast/Slow 
Meter 
Response 

The fast and slow meter responses are different settings on a sound 
level meter. The fast response setting takes a measurement every 100 
milliseconds, while a slow setting takes one every second. 

L02, L08, L50, L90  The A‐weighted noise levels that are equaled or exceeded by a 
fluctuating sound level, 2 percent, 8 percent, 50 percent, and 90 
percent of a stated time period, respectively. 

Equivalent 
Continuous 
Noise Level, 
Leq 

A level of steady state sound that in a stated time period, and a stated 
location, has the same A‐weighted sound energy as the time‐varying 
sound. 

Lmax, Lmin  Lmax is the RMS (root mean squared) maximum level of a noise source 
or environment measured on a sound level meter, during a designated 
time interval, using fast meter response. Lmin is the minimum level. 

Ambient Noise 
Level 

The all‐encompassing noise environment associated with a given 
environment, at a specified time, usually a composite of sound from 
many sources, at many directions, near and far, in which usually no 
particular sound is dominant. 

Offensive/ 
Offending/ 
Intrusive Noise 

The noise that intrudes over and above the existing ambient noise at a 
given location.  The relative intrusiveness of sound depends on its 
amplitude, duration, frequency, and time of occurrence, and tonal 
information content as well as the prevailing ambient noise level. 
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Noise Measurement 
Field Data

Automated Car Wash and Auto Repair Center Date:

6903

NM1 3099 LxT_Data152 .xlsx Technician:

Residential

Weather: Mostly clear sunny sky Settings: SLOW FAST (Circle one)

Temperature:  64 deg F Wind: 3 to 5 mph Humidity: 34% Terrain: FLAT

Start Time: 1:51 PM End Time: 2:01 PM Run Time: 10 MIN

Leq: 60.2 dB Traffic along Carson Street

Lmax 72.2 dB

L2 66.5 dB Bird song, occasional overhead aitcraft, residentilal ambiance.

L8 63.8 dB Occasional traffic along Ostrom Ave

L25 61.3 dB

L50 58.4 dB

NOISE METER: SoundTrack LxT Class 1 CALIBRATOR: Larson Davis CAL250 Acoustic Calibrator

MAKE: Larson Davis MAKE: Larson Davis

MODEL: LxT1 MODEL: Cal250

SERIAL NUMBER: 3099 SERIAL NUMBER: 2723

11/4/2014 FACTORY CALIBRATION DATE: 11/3/2014

FIELD CALIBRATION DATE: 2/28/2017

28-Feb-17

Ian Edward Gallagher

FACTORY CALIBRATION DATE:

Project Name:

Project #:

Noise Measurement #:

Nearest Address or Cross Street:
Site Description (Type of Existing Land Use and any 
other notable features)

Primary Noise Source:

Secondary Noise Sources:

Ostrom Avenue & Carson Street



Noise Measurement 
Field Data

NM1 looking South towards Carson Street NM1 looking East towards residence

 Additional Notes/Sketch



Summary
File Name LxT_Data.152
Serial Number 0003099
Model SoundTrack LxT®
Firmware Version 2.301
User Ian Edward Gallagher
Location NM1 JN6903
Job Description 0min noise measurement
Start 2017-02-28  13:51:16
Stop 2017-02-28  14:01:16
Duration 0:10:00.0
Run Time 0:10:00.0
Pause 0:00:00.0

Pre Calibration 2017-02-28  13:50:20
Post Calibration None
Calibration Deviation ---

Overall Settings
RMS Weight A Weighting
Peak Weight Z Weighting
Detector Slow
Preamp PRMLxT1L
Microphone Correction Off
Integration Method Linear
OBA Range Low
OBA Bandwidth 1/1 and 1/3
OBA Freq. Weighting Z Weighting
OBA Max Spectrum Bin Max
Overload 121.9 dB
Results
LAeq 60.2 dB
LAE 88.0 dB
EA 70.177 µPa²h
EA8 3.368 mPa²h
EA40 16.842 mPa²h
LZpeak (max) 2017-02-28  13:53:45 98.7 dB Statistics
LASmax 2017-02-28  13:57:13 72.2 dB LAS2.00 66.5 dB
LASmin 2017-02-28  13:58:23 46.6 dB LAS8.00 63.8 dB
SEA -99.9 dB LAS25.00 61.3 dB

LAS50.00 58.4 dB
LCeq 70.1 dB LAS66.60 56.2 dB
LAeq 60.2 dB LAS90.00 50.8 dB
LCeq - LAeq 9.9 dB
LAIeq 62.0 dB
LAeq 60.2 dB
LAIeq - LAeq 1.8 dB
# Overloads 0



Noise Measurement 
Field Data

Automated Car Wash and Auto Repair Center Date:

6903

NM2 3099 LxT_Data153 .xlsx Technician:

Residential

Weather: Mostly clear sunny sky Settings: SLOW FAST (Circle one)

Temperature:  64 deg F Wind: 3 to 5 mph Humidity: 34% Terrain: FLAT

Start Time: 2:09 PM End Time: 2:19 PM Run Time: 10 MIN

Leq: 46.4 dB Occasional traffic along Quigley Avenue

Lmax 56.7 dB

L2 51.8 dB Bird song, occasional overhead aitcraft, residentilal ambiance.

L8 49.4 dB Traffic ambiance from Carson Street

L25 46.7 dB

L50 45.2 dB

NOISE METER: SoundTrack LxT Class 1 CALIBRATOR: Larson Davis CAL250 Acoustic Calibrator

MAKE: Larson Davis MAKE: Larson Davis

MODEL: LxT1 MODEL: Cal250

SERIAL NUMBER: 3099 SERIAL NUMBER: 2723

11/4/2014 FACTORY CALIBRATION DATE: 11/3/2014

FIELD CALIBRATION DATE: 2/28/2017

28-Feb-17

Ian Edward Gallagher

FACTORY CALIBRATION DATE:

Project Name:

Project #:

Noise Measurement #:

Nearest Address or Cross Street:
Site Description (Type of Existing Land Use and any 
other notable features)

Primary Noise Source:

Secondary Noise Sources:

Ostrom Avenue & Quigley Ave



Noise Measurement 
Field Data

NM2 looking West down Quigley Street NM2 looking South towards residence

 Additional Notes/Sketch



Summary
File Name LxT_Data.153
Serial Number 0003099
Model SoundTrack LxT®
Firmware Version 2.301
User Ian Edward Gallagher
Location NM2 JN6903
Job Description 10min noise measurement
Start 2017-02-28  14:09:23
Stop 2017-02-28  14:19:23
Duration 0:10:00.0
Run Time 0:10:00.0
Pause 0:00:00.0

Pre Calibration 2017-02-28  14:09:06
Post Calibration None
Calibration Deviation ---

Overall Settings
RMS Weight A Weighting
Peak Weight Z Weighting
Detector Slow
Preamp PRMLxT1L
Microphone Correction Off
Integration Method Linear
OBA Range Low
OBA Bandwidth 1/1 and 1/3
OBA Freq. Weighting Z Weighting
OBA Max Spectrum Bin Max
Overload 122.0 dB
Results
LAeq 46.4 dB
LAE 74.2 dB
EA 2.913 µPa²h
EA8 139.822 µPa²h
EA40 699.109 µPa²h
LZpeak (max) 2017-02-28  14:09:38 98.8 dB Statistics
LASmax 2017-02-28  14:11:59 56.7 dB LAS2.00 51.8 dB
LASmin 2017-02-28  14:16:58 40.9 dB LAS8.00 49.4 dB
SEA -99.9 dB LAS25.00 46.7 dB

LAS50.00 45.2 dB
LCeq 59.7 dB LAS66.60 44.5 dB
LAeq 46.4 dB LAS90.00 43.0 dB
LCeq - LAeq 13.3 dB
LAIeq 49.6 dB
LAeq 46.4 dB
LAIeq - LAeq 3.2 dB
# Overloads 0
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Report date: 3/1/2017
Case Description: 6903 Automated Car Wash and Auto Repair Center

Description Land Use Daytime Evening Night
Residential Residential 65 65 45

Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding

Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Grader No 40 85 25 0
Dozer No 40 81.7 75 0
Dump Truck No 40 76.5 125 0
Excavator No 40 80.7 175 0
Backhoe No 40 77.6 200 0

Calculated (dBA) Results
Day

Equipment *Lmax Leq Lmax
Grader 91 87 N/A
Dozer 78.1 74.2 N/A
Dump Truck 68.5 64.5 N/A
Excavator 69.8 65.8 N/A
Backhoe 65.5 61.5 N/A

Total 91 87.3 N/A
*Calculated Lmax is the Loudest value.

Equipment

Baselines (dBA)
---- Receptor #1 ----

Roadway Construction Noise Model (RCNM),Version 1.1



33 
 

 
 

APPENDIX E 
 
 

Project Generated Trips FHWA Worksheets  
 
 



FHWA Sound32 Spreadsheet

Existing Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Los Coyotes Diagonal

Segment: North of Carson Street

DAYTIME EVENING NIGHTTIME ADT 5160.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 35.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 298.85 6.19 10.32 221.88 1.03 1.72 55.04 8.60 14.33 % A 92

Speed in MPH 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 3

NOISE CALCULATIONS

Reference levels 65.11 74.83 80.05 65.11 74.83 80.05 65.11 74.83 80.05 % HT 5

ADJUSTMENTS

Flow 19.01 2.17 4.39 17.71 -5.61 -3.39 11.66 3.60 5.82

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 68.50

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 62.61

LEQ 59.05 51.93 59.37 57.75 44.15 51.58 51.70 53.36 60.79 Day hour 89.00

Absorbtive? no

DAY LEQ 62.61 EVENING LEQ 58.84 NIGHT LEQ 61.94 Use hour? no

GRADE dB 0.00

CNEL 68.50



FHWA Sound32 Spreadsheet

Existing Plus Project Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Los Coyotes Diagonal

Segment: North of Carson Street

DAYTIME EVENING NIGHTTIME ADT 5249.98

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 35.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 304.37 6.26 10.35 225.98 1.04 1.72 56.06 8.69 14.37 % A 92.09

Speed in MPH 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00 35.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2.98

NOISE CALCULATIONS

Reference levels 65.11 74.83 80.05 65.11 74.83 80.05 65.11 74.83 80.05 % HT 4.93

ADJUSTMENTS

Flow 19.09 2.22 4.40 17.79 -5.56 -3.38 11.74 3.64 5.83

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 68.53

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 62.65

LEQ 59.13 51.98 59.38 57.83 44.19 51.60 51.78 53.40 60.80 Day hour 89.00

Absorbtive? no

DAY LEQ 62.65 EVENING LEQ 58.91 NIGHT LEQ 61.97 Use hour? no

GRADE dB 0.00

CNEL 68.53



FHWA Sound32 Spreadsheet

Existing Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Los Coyotes Diagonal

Segment: South of Carson Street

DAYTIME EVENING NIGHTTIME ADT 17490.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 40.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 1012.96 20.99 34.98 752.07 3.50 5.83 186.56 29.15 48.58 % A 92

Speed in MPH 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 3

NOISE CALCULATIONS

Reference levels 67.36 76.31 81.16 67.36 76.31 81.16 67.36 76.31 81.16 % HT 5

ADJUSTMENTS

Flow 23.73 6.89 9.11 22.44 -0.89 1.33 16.38 8.32 10.54

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 74.60

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 69.01

LEQ 66.02 58.14 65.20 64.73 50.35 57.42 58.67 59.56 66.63 Day hour 89.00

Absorbtive? no

DAY LEQ 69.01 EVENING LEQ 65.60 NIGHT LEQ 67.95 Use hour? no

GRADE dB 0.00

CNEL 74.60



FHWA Sound32 Spreadsheet

Existing Plus Project Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Los Coyotes Diagonal

Segment: South of Carson Street

DAYTIME EVENING NIGHTTIME ADT 17579.98

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 40.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 1018.48 21.05 35.01 756.17 3.51 5.83 187.58 29.24 48.62 % A 92.03

Speed in MPH 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2.99

NOISE CALCULATIONS

Reference levels 67.36 76.31 81.16 67.36 76.31 81.16 67.36 76.31 81.16 % HT 4.98

ADJUSTMENTS

Flow 23.75 6.91 9.12 22.46 -0.87 1.33 16.41 8.33 10.54

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 74.61

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 69.02

LEQ 66.04 58.15 65.20 64.75 50.37 57.42 58.70 59.58 66.63 Day hour 89.00

Absorbtive? no

DAY LEQ 69.02 EVENING LEQ 65.62 NIGHT LEQ 67.96 Use hour? no

GRADE dB 0.00

CNEL 74.61



FHWA Sound32 Spreadsheet

Existing Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Carson Street

Segment: East of Los Coyotes Diagonal

DAYTIME EVENING NIGHTTIME ADT 27930.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 40.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 1617.61 33.52 55.86 1200.99 5.59 9.31 297.92 46.55 77.58 % A 92

Speed in MPH 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 3

NOISE CALCULATIONS

Reference levels 67.36 76.31 81.16 67.36 76.31 81.16 67.36 76.31 81.16 % HT 5

ADJUSTMENTS

Flow 25.76 8.93 11.14 24.47 1.14 3.36 18.41 10.35 12.57

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 76.63

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 71.04

LEQ 68.05 60.17 67.23 66.76 52.39 59.45 60.70 61.60 68.66 Day hour 89.00

Absorbtive? no

DAY LEQ 71.04 EVENING LEQ 67.63 NIGHT LEQ 69.99 Use hour? no

GRADE dB 0.00

CNEL 76.63



FHWA Sound32 Spreadsheet

Existing Plus Project Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Carson Street

Segment: East of Los Coyotes Diagonal

DAYTIME EVENING NIGHTTIME ADT 28039.98

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 40.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 1624.36 33.60 55.89 1206.00 5.60 9.32 299.16 46.66 77.63 % A 92.02

Speed in MPH 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 3.00

NOISE CALCULATIONS

Reference levels 67.36 76.31 81.16 67.36 76.31 81.16 67.36 76.31 81.16 % HT 4.98

ADJUSTMENTS

Flow 25.78 8.94 11.15 24.49 1.16 3.37 18.43 10.36 12.57

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 76.64

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 71.05

LEQ 68.07 60.18 67.24 66.78 52.40 59.46 60.72 61.61 68.66 Day hour 89.00

Absorbtive? no

DAY LEQ 71.05 EVENING LEQ 67.65 NIGHT LEQ 69.99 Use hour? no

GRADE dB 0.00

CNEL 76.64



FHWA Sound32 Spreadsheet

Existing Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Carson Street

Segment: West of Los Coyotes Diagonal

DAYTIME EVENING NIGHTTIME ADT 23300.00

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 40.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 1349.46 27.96 46.60 1001.90 4.66 7.77 248.53 38.83 64.72 % A 92

Speed in MPH 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 3

NOISE CALCULATIONS

Reference levels 67.36 76.31 81.16 67.36 76.31 81.16 67.36 76.31 81.16 % HT 5

ADJUSTMENTS

Flow 24.98 8.14 10.36 23.68 0.36 2.58 17.63 9.57 11.78

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 75.84

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 70.26

LEQ 67.27 59.38 66.45 65.97 51.60 58.67 59.92 60.81 67.87 Day hour 89.00

Absorbtive? no

DAY LEQ 70.26 EVENING LEQ 66.84 NIGHT LEQ 69.20 Use hour? no

GRADE dB 0.00

CNEL 75.84



FHWA Sound32 Spreadsheet

Existing Plus Project Traffic Noise

Project: 6903 Automated Carwash and Auto Repair Center
Road: Carson Street

Segment: West of Los Coyotes Diagonal

DAYTIME EVENING NIGHTTIME ADT 23599.94

AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS AUTOS M.TRUCKS H.TRUCKS SPEED 40.00

------------------------------------------------ ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- ------------------------- DISTANCE 50.00

INPUT PARAMETERS

Vehicles per hour 1367.85 28.18 46.69 1015.56 4.70 7.78 251.92 39.14 64.85 % A 92.07

Speed in MPH 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00 40.00

Left angle -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00 -90.00

Right angle 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 90.00 % MT 2.99

NOISE CALCULATIONS

Reference levels 67.36 76.31 81.16 67.36 76.31 81.16 67.36 76.31 81.16 % HT 4.95

ADJUSTMENTS

Flow 25.03 8.17 10.37 23.74 0.39 2.58 17.69 9.60 11.79

Distance -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 -0.07 LEFT -90.00

Finite Roadway 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RIGHT 90.00

Barrier 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Grade 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 CNEL 75.86

Constant -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 -25.00 DAY LEQ 70.29

LEQ 67.32 59.42 66.46 66.03 51.63 58.67 59.98 60.84 67.88 Day hour 89.00

Absorbtive? no

DAY LEQ 70.29 EVENING LEQ 66.89 NIGHT LEQ 69.22 Use hour? no

GRADE dB 0.00

CNEL 75.86
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Level Corrections
Source name Reference Day Evening Night Kwall CI CT

dB(A) dB(A) dB(A) dB(A) dB(A) dB(A)
Blower 1 Unit 85.0 - - - - -
Car Wash Entrance Unit 93.0 - - - - -
Pnuematic Equipment 1 Unit 83.0 - - - - -
Pnuematic Equipment 2 Unit 83.0 - - - - -
Pnuematic Equipment 3 Unit 83.0 - - - - -
Pnuematic Equipment 4 Unit 83.0 - - - - -
Pnuematic Equipment 5 Unit 83.0 - - - - -
Blower 2 Unit 85.0 - - - - -
Blower 3 Unit 85.0 - - - - -
Blower 4 Unit 85.0 - - - - -
Blower 5 Unit 85.0 - - - - -
Blower 6 Unit 85.0 - - - - -
Blower 7 Unit 85.0 - - - - -
Vacuum 1 Unit 65.0 - - - - -
Vacuum 2 Unit 65.0 - - - - -
Vacuum 3 Unit 65.0 - - - - -
Vacuum 4 Unit 65.0 - - - - -
Vacuum 5 Unit 65.0 - - - - -
Vacuum 6 Unit 65.0 - - - - -
Vacuum 7 Unit 65.0 - - - - -
Vacuum 8 Unit 65.0 - - - - -
Vacuum 9 Unit 65.0 - - - - -
Vacuum 10 Unit 65.0 - - - - -
Vacuum 11 Unit 65.0 - - - - -
Vacuum 12 Unit 65.0 - - - - -
Vacuum 13 Unit 65.0 - - - - -
Vacuum 14 Unit 65.0 - - - - -

Noise Emissions of Industry Sources

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Low Movements Separated Level
Name Parking lot type noise Size per hour Road surface method

trolleys Day Evening Night dB(A)
1 Fast food restaurants (Drive-In- 27 40.000 40.000 36.000Asphaltic lanes no 84.5
2 Fast food restaurants (Drive-In- 7 40.000 40.000 36.000Asphaltic lanes no 75.5

Noise Emissions of Parking Lot Traffic

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level
Source name Lane Day

dB(A)
1 Fl 55.7

1 55.5
2 37.0
Blower 1 24.0
Blower 2 23.5
Blower 3 25.6
Blower 4 25.1
Blower 5 24.6
Blower 6 21.6
Blower 7 22.3
Car Wash Entrance 40.1
Pnuematic Equipment 1 17.7
Pnuematic Equipment 2 18.8
Pnuematic Equipment 3 20.1
Pnuematic Equipment 4 21.8
Pnuematic Equipment 5 24.1
Vacuum 1 16.6
Vacuum 2 17.1
Vacuum 3 17.5
Vacuum 4 18.0
Vacuum 5 16.1
Vacuum 6 16.7
Vacuum 7 14.1
Vacuum 8 14.6
Vacuum 9 15.1
Vacuum 10 15.6
Vacuum 11 16.2
Vacuum 12 16.7
Vacuum 13 17.4
Vacuum 14 18.1
2 Fl 52.4

1 52.2
2 32.5
Blower 1 18.4
Blower 2 18.3
Blower 3 19.5
Blower 4 19.5
Blower 5 19.3
Blower 6 15.5
Blower 7 15.9
Car Wash Entrance 32.4
Pnuematic Equipment 1 17.3
Pnuematic Equipment 2 18.6
Pnuematic Equipment 3 20.0
Pnuematic Equipment 4 21.6
Pnuematic Equipment 5 23.1
Vacuum 1 5.8
Vacuum 2 5.7
Vacuum 3 5.5
Vacuum 4 0.0
Vacuum 5 0.4
Vacuum 6 1.0
Vacuum 7 14.4
Vacuum 8 14.9
Vacuum 9 15.5
Vacuum 10 16.1
Vacuum 11 16.7
Vacuum 12 17.4
Vacuum 13 18.1
Vacuum 14 18.9
3 Fl 42.9

1 41.3
2 34.3

Contribution Levels of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level
Source name Lane Day

dB(A)
Blower 1 18.6
Blower 2 18.5
Blower 3 16.9
Blower 4 17.0
Blower 5 17.0
Blower 6 15.0
Blower 7 14.9
Car Wash Entrance 32.4
Pnuematic Equipment 1 20.6
Pnuematic Equipment 2 22.3
Pnuematic Equipment 3 23.7
Pnuematic Equipment 4 24.7
Pnuematic Equipment 5 25.5
Vacuum 1 1.6
Vacuum 2 -0.6
Vacuum 3 -0.1
Vacuum 4 0.5
Vacuum 5 1.0
Vacuum 6 1.7
Vacuum 7 -1.8
Vacuum 8 -1.4
Vacuum 9 -1.0
Vacuum 10 -0.5
Vacuum 11 0.0
Vacuum 12 0.5
Vacuum 13 1.0
Vacuum 14 1.6
4 Fl 42.5

1 40.2
2 35.6
Blower 1 16.4
Blower 2 16.2
Blower 3 17.3
Blower 4 17.3
Blower 5 17.3
Blower 6 16.0
Blower 7 16.2
Car Wash Entrance 33.1
Pnuematic Equipment 1 24.0
Pnuematic Equipment 2 25.6
Pnuematic Equipment 3 24.3
Pnuematic Equipment 4 23.1
Pnuematic Equipment 5 21.7
Vacuum 1 -0.9
Vacuum 2 -0.4
Vacuum 3 0.1
Vacuum 4 0.7
Vacuum 5 1.2
Vacuum 6 1.8
Vacuum 7 -2.1
Vacuum 8 -1.7
Vacuum 9 -1.4
Vacuum 10 -1.0
Vacuum 11 -0.5
Vacuum 12 -0.3
Vacuum 13 0.1
Vacuum 14 0.6
5 Fl 51.4

1 43.3
2 37.9
Blower 1 19.4
Blower 2 18.9
Blower 3 21.8

Contribution Levels of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level
Source name Lane Day

dB(A)
Blower 4 21.7
Blower 5 21.7
Blower 6 19.4
Blower 7 19.8
Car Wash Entrance 50.4
Pnuematic Equipment 1 24.0
Pnuematic Equipment 2 22.6
Pnuematic Equipment 3 21.2
Pnuematic Equipment 4 19.7
Pnuematic Equipment 5 18.4
Vacuum 1 9.6
Vacuum 2 9.2
Vacuum 3 1.3
Vacuum 4 1.1
Vacuum 5 1.2
Vacuum 6 1.2
Vacuum 7 -2.7
Vacuum 8 -2.4
Vacuum 9 -2.0
Vacuum 10 -1.7
Vacuum 11 -1.3
Vacuum 12 -0.9
Vacuum 13 -0.6
Vacuum 14 -0.2
6 Fl 53.7

1 49.6
2 43.9
Blower 1 20.0
Blower 2 19.2
Blower 3 23.0
Blower 4 22.9
Blower 5 22.8
Blower 6 22.7
Blower 7 23.0
Car Wash Entrance 50.7
Pnuematic Equipment 1 25.9
Pnuematic Equipment 2 23.3
Pnuematic Equipment 3 21.2
Pnuematic Equipment 4 19.5
Pnuematic Equipment 5 18.1
Vacuum 1 4.4
Vacuum 2 6.3
Vacuum 3 16.7
Vacuum 4 17.3
Vacuum 5 18.0
Vacuum 6 18.8
Vacuum 7 13.7
Vacuum 8 14.1
Vacuum 9 14.5
Vacuum 10 15.0
Vacuum 11 15.4
Vacuum 12 4.0
Vacuum 13 3.7
Vacuum 14 3.0
7 Fl 59.7

1 54.2
2 53.4
Blower 1 22.9
Blower 2 22.0
Blower 3 25.7
Blower 4 25.6
Blower 5 25.4
Blower 6 25.4

Contribution Levels of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level
Source name Lane Day

dB(A)
Blower 7 25.7
Car Wash Entrance 55.1
Pnuematic Equipment 1 47.6
Pnuematic Equipment 2 44.8
Pnuematic Equipment 3 42.7
Pnuematic Equipment 4 40.9
Pnuematic Equipment 5 39.5
Vacuum 1 3.6
Vacuum 2 4.8
Vacuum 3 6.5
Vacuum 4 8.8
Vacuum 5 21.2
Vacuum 6 22.0
Vacuum 7 15.4
Vacuum 8 15.9
Vacuum 9 16.3
Vacuum 10 16.8
Vacuum 11 17.2
Vacuum 12 17.7
Vacuum 13 18.1
Vacuum 14 18.5
8 Fl 59.4

1 54.0
2 50.7
Blower 1 30.6
Blower 2 27.7
Blower 3 31.6
Blower 4 32.0
Blower 5 32.2
Blower 6 29.9
Blower 7 30.2
Car Wash Entrance 56.5
Pnuematic Equipment 1 41.5
Pnuematic Equipment 2 40.5
Pnuematic Equipment 3 39.4
Pnuematic Equipment 4 38.4
Pnuematic Equipment 5 37.4
Vacuum 1 4.8
Vacuum 2 5.3
Vacuum 3 5.8
Vacuum 4 6.3
Vacuum 5 15.7
Vacuum 6 24.3
Vacuum 7 12.2
Vacuum 8 12.5
Vacuum 9 12.9
Vacuum 10 13.2
Vacuum 11 13.6
Vacuum 12 16.1
Vacuum 13 20.2
Vacuum 14 20.4
9 Fl 53.2

1 48.6
2 46.6
Blower 1 38.9
Blower 2 37.2
Blower 3 38.1
Blower 4 38.2
Blower 5 38.2
Blower 6 37.0
Blower 7 37.2
Car Wash Entrance 43.9
Pnuematic Equipment 1 37.3

Contribution Levels of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level
Source name Lane Day

dB(A)
Pnuematic Equipment 2 37.0
Pnuematic Equipment 3 36.5
Pnuematic Equipment 4 36.0
Pnuematic Equipment 5 35.4
Vacuum 1 12.5
Vacuum 2 13.0
Vacuum 3 13.3
Vacuum 4 13.7
Vacuum 5 13.9
Vacuum 6 14.3
Vacuum 7 11.5
Vacuum 8 11.7
Vacuum 9 11.8
Vacuum 10 12.1
Vacuum 11 12.4
Vacuum 12 12.7
Vacuum 13 13.0
Vacuum 14 13.2
10 Fl 58.8

1 51.8
2 40.1
Blower 1 46.3
Blower 2 42.2
Blower 3 49.4
Blower 4 50.1
Blower 5 50.6
Blower 6 50.3
Blower 7 50.4
Car Wash Entrance 34.7
Pnuematic Equipment 1 34.3
Pnuematic Equipment 2 34.2
Pnuematic Equipment 3 24.8
Pnuematic Equipment 4 21.6
Pnuematic Equipment 5 20.6
Vacuum 1 23.8
Vacuum 2 11.9
Vacuum 3 12.0
Vacuum 4 12.1
Vacuum 5 12.2
Vacuum 6 12.5
Vacuum 7 19.7
Vacuum 8 19.8
Vacuum 9 19.7
Vacuum 10 19.3
Vacuum 11 9.8
Vacuum 12 7.4
Vacuum 13 7.0
Vacuum 14 6.6
11 Fl 80.1

1 58.6
2 36.2
Blower 1 72.7
Blower 2 72.2
Blower 3 70.8
Blower 4 70.9
Blower 5 70.8
Blower 6 71.4
Blower 7 71.9
Car Wash Entrance 34.6
Pnuematic Equipment 1 20.3
Pnuematic Equipment 2 21.1
Pnuematic Equipment 3 21.3
Pnuematic Equipment 4 22.0

Contribution Levels of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Level
Source name Lane Day

dB(A)
Pnuematic Equipment 5 24.2
Vacuum 1 30.5
Vacuum 2 23.6
Vacuum 3 19.6
Vacuum 4 16.7
Vacuum 5 14.3
Vacuum 6 12.5
Vacuum 7 23.5
Vacuum 8 23.8
Vacuum 9 23.9
Vacuum 10 18.7
Vacuum 11 16.5
Vacuum 12 14.7
Vacuum 13 13.3
Vacuum 14 12.3
12 Fl 89.1

1 60.4
2 58.7
Blower 1 26.7
Blower 2 26.6
Blower 3 27.6
Blower 4 27.6
Blower 5 27.6
Blower 6 26.6
Blower 7 26.6
Car Wash Entrance 89.1
Pnuematic Equipment 1 45.4
Pnuematic Equipment 2 45.3
Pnuematic Equipment 3 44.7
Pnuematic Equipment 4 43.8
Pnuematic Equipment 5 42.8
Vacuum 1 14.7
Vacuum 2 15.8
Vacuum 3 17.6
Vacuum 4 20.5
Vacuum 5 24.9
Vacuum 6 35.5
Vacuum 7 13.0
Vacuum 8 13.7
Vacuum 9 14.4
Vacuum 10 15.3
Vacuum 11 16.5
Vacuum 12 17.9
Vacuum 13 19.7
Vacuum 14 24.4

Contribution Levels of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



No. Name Floor Time slice 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz 16 kHz
10 10 Fl Day 37.0 46.4 36.4 57.8 43.6 46.6 43.4 35.0 14.4

9 9 Fl Day 37.5 46.1 35.3 50.0 41.9 43.6 42.0 33.5 11.0
7 7 Fl Day 39.0 49.9 41.1 56.9 49.0 51.9 48.8 40.8 22.0
8 8 Fl Day 39.3 49.5 40.5 57.3 47.3 50.0 47.8 39.7 20.1

12 12 Fl Day 47.2 58.0 49.1 89.1 54.7 55.4 52.3 44.8 27.9
11 11 Fl Day 44.9 54.9 45.3 80.1 50.1 50.5 47.3 40.0 23.5

6 6 Fl Day 35.2 45.1 35.4 51.1 42.0 44.5 42.8 34.1 12.5
5 5 Fl Day 33.9 42.1 29.4 50.5 34.1 34.2 30.7 20.7 -4.9
4 4 Fl Day 32.8 40.1 26.4 36.1 25.4 25.7 22.1 25.2 3.4
3 3 Fl Day 33.4 40.7 27.0 35.8 26.1 26.3 22.8 14.2 -5.9
1 1 Fl Day 40.7 51.0 40.8 47.0 48.0 48.7 45.2 35.9 13.6
2 2 Fl Day 37.2 47.0 37.2 43.2 45.2 45.8 42.3 33.6 13.3

Spectra of the Receivers

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA



Limit Level Conflict
No. Receiver name Building Floor Day Day Day

side dB(A) dB(A) dB(A)
1 1 Fl - 55.7 -
2 2 Fl - 52.4 -
3 3 Fl - 42.9 -
4 4 Fl - 42.5 -
5 5 Fl - 51.4 -
6 6 Fl - 53.7 -
7 7 Fl - 59.7 -
8 8 Fl - 59.4 -
9 9 Fl - 53.2 -

10 10 Fl - 58.8 -
11 11 Fl - 80.1 -
12 12 Fl - 89.1 -

Receiver List

Kunzman Associates Inc.  1111 Town & Country Rd, Ste 34  Orange, CA 92868  USA
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1.0 INTRODUCTION 
This report presents the methodology, findings and conclusions of the traffic study prepared for the proposed 
Lakewood Car Wash project (the project). The proposed project will be located on 6741 Carson Street in the City of 
Lakewood (City). The proposed project will include a 3.1 thousand square-foot automated car wash and a 3.9 
thousand square-foot car service.     

1.1 Purpose of the Traffic Study and Study Objectives 
This report is intended to satisfy the requirements for a traffic study established by the 2010 Los Angeles County 
Congestion Management Program (CMP), as well as the requirements for the disclosure of potential impacts and 
mitigation measures per the California Environmental Quality Act (CEQA). The CMP is implemented by the Los 
Angeles County Metropolitan Transportation Authority. 

The CMP requires analysis of off-site intersections potentially affected by the project, which the CMP defines as 
intersections at which the project is forecast to add 50 or more peak hour trips. This report evaluates three 
intersections under four analysis scenarios, and proposes circulation improvements for intersections that operate or 
are forecast to operate at unsatisfactory levels of service. This report also includes a queuing analysis for the 
automated car wash to identify if the proposed storage length is adequate to meet the projected demand.  

1.2 Project Location & Study Area 
As stated earlier, the project is located at 6741 on Carson Street in the City of Lakewood. Figure 1 shows the 
regional location of the project. The project proposes the construction of a 3.1 thousand square-foot automated car 
wash and 3.9 thousand square-foot car service, and is planned to open in 2018. Figure 2 illustrates the site plan of 
the proposed project.  

Based on the trip generation and trip distribution of the proposed project, and based on discussion with City staff, this 
report analyzes the following three intersections for traffic operations: 

1. Driveway 1/Carson Street; 
2. Driveway 2/Carson Street; and
3. Los Coyotes Diagonal/Carson Street. 

 
 

Figure 3 illustrates intersections included in the traffic study.  

1.3 Analysis Scenarios 
Based on the CMP and discussion with City staff, this report analyzes traffic conditions for the following four 
scenarios:  
 

1. Existing Conditions; 
2. Existing Plus Project Conditions;  
3. Cumulative (2018) Conditions; and 
4. Cumulative (2018) With Project Conditions. 

  





Source: Albert A. Webb Associates, 2017. FIGURE 2

 Lakewood Car Wash
 Site Plan
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D:\Projects\Lakewood Car Wash\Analysis\Z12 Site Plan Portrait (6/2/2017)
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Consistent with the CMP, this report analyzes weekday a.m. and p.m. peak hour conditions. The a.m. peak hour is 
defined as the one hour of highest traffic volumes occurring between 7:00 a.m. and 9:00 a.m. The p.m. peak hour is 
defined as the one hour of highest traffic volumes occurring between 4:00 and 6:00 p.m.  

2.0 PROJECT DESCRIPTION 
The project site is currently occupied by an abandoned McDonald’s restaurant that will be demolished and removed 
prior to the construction of the project. The lot consists of 1.05 acres and will include a total building area of 7,000 
square-feet. Access to the project site will be provided via two driveways on Carson Street. The westerly driveway on 
Carson Street will be right-in/right-out only and the easterly driveway will be right-in/right-out/left-in access only. 
There is an existing alley adjacent to the project that includes minimal volume and was not included in this analysis.     

2.1 Project Trip Generation 
The trip generation for the proposed project is based on survey data from three existing facilities in Los Angeles and 
Orange County. These facilities were included because of similar characteristics such as similar site areas as the 
project, they include a car wash and car service buildings, and they are all located adjacent to major arterial 
roadways. The three facilities were surveyed on May 10, 2017 and included the following locations: 
 

1. Unique Auto Spa Oil & Lube – 7624 Firestone Boulevard, Downey, CA 90241 
2. Pacific Auto Spa – 11701 Whittier Boulevard, Whittier, CA 90601 
3. Anaheim Hills Car Wash – 5810 La Palma Avenue, Anaheim CA 92807 

 
Table A lists the trip generation for each of the surveyed sites. As shown in Table A, the maximum surveyed trip 
generation was for the Unique Auto Spa Oil & Lube site. The proposed project trip generation is based on this site, 
since it provides the most conservative analysis. Therefore, the proposed project is forecast to generate 12 total trips 
in the a.m. peak hour, 15 total trips in the p.m. peak hour, and 508 daily trips. At the request of City staff, the 
weekend trip generation for the project was developed based on Institute of Transportation Engineers (ITE) Trip 
Generation 9th Edition and included for informational purposes only. Table B lists the weekend trip generation.   
 

2.2 Project Trip Distribution & Assignment 
Trip distribution patterns for the proposed project were developed based on location of local and regional destinations 
and in consultation with City staff. Figure 4 shows the trip distribution for project trips. The project trip generation was 
applied to the trip distribution patterns for the proposed project to develop trip assignments project trips. Figure 5 
shows the project trip assignment at the study intersections.  

3.0 LOS DEFINITIONS, PROCEDURES, AND THRESHOLDS 
Level of service (LOS) is a measure of the quality of operational conditions within a traffic stream, and is generally 
expressed in terms of such measures as speed and travel time, freedom to maneuver, traffic interruptions, and 
comfort and convenience. Levels range from A to F, with LOS A representing excellent (free‐flow) conditions and 
LOS F representing extreme congestion. Consistent to the CMP, the Intersection Capacity Utilization (ICU) 
procedures have been used to evaluate levels of service for the signalized study area intersections and the Highway 
Capacity Manual (HCM) procedures have been used to analyze un-signalized study area intersections. This section 
discusses the LOS definitions, procedures, and thresholds used in this report. 
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Land Use In Out Total In Out Total Daily

Survey Sites

Unique Auto Spa Oil & Lube 1 6 6 12 8 7 15 508

Pacific Auto Spa 2 6 4 10 1 0 1 98

Anaheim Hills Car Wash 3 4 2 6 4 7 11 238

Average Trip Generation 5 4 9 4 5 9 281

Maximum Survey Trip Generation 6 6 12 8 7 15 508

1 Unique Auto Spa Oil & Lube – 7624 Firestone Blvd, Downey, CA 90241
2 Pacific Auto Spa – 11701 Whittier Blvd, Whittier, CA 90601
3 Anaheim Hills Car Wash – 5810 La Palma Avenue, Anaheim, CA 92807

PM Peak HourAM Peak Hour

Table A - Project Trip Generation

D:\Projects\Lakewood Car Wash\Analysis\Project Trips\Trip Gen (6/2/2017)



Land Use In Out Total In Out Total

Automobile Care Center

Trip Generation Rates1 Per TSF 11.86 11.86 23.72 5.94 5.94 11.88
Trip Generation 3.9 TSF 46 47 93 23 23 46

Automated Car Wash

Trip Generation Rates2 Per TSF 7.06 7.06 14.12 7.06 7.06 14.12
Trip Generation 3.1 TSF 22 22 44 22 22 44

Total Trip Generation 68 69 137 45 45 90

1

2

Table B - Weekend Project Trip Generation

Saturday Peak Hour Sunday Peak Hour
Units

Trip generation based on rates for Land Use 942 - "Automobile Care Center" from Institute of Transportation Engineers' (ITE) Trip 
Generation (9th Edition).
Trip generation based on rates for Land Use 948 - "Automated Car Wash" from Institute of Transportation Engineers' (ITE) Trip 
Generation (9th Edition). Since Sunday rates are not available, Saturday rates were applied to develop Sunday trip generation. 

Notes: TSF = Thousand Square Feet
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3.1 Intersection Levels of Service 
The analysis of traffic operations at signalized intersections was conducted according to the ICU methodologies. The 
ICU values represent volume/capacity (v/c) ratios for the peak hours, providing a measure of system performance. 
The analysis of traffic operations at all un-signalized intersections was conducted according to the Highway Capacity 
Manual 6th Edition (HCM) delay methodologies, which is described in the Highway Capacity Manual (Transportation 
Research Board, Washington, D.C., December 2016). Under the HCM methodology, LOS for un-signalized 
intersections is based on the worst approach where the minor leg has a shared lane and on the worst movement 
where the minor leg has dedicated turn lanes. Table C presents a brief description of each level of service letter 
grade, as well as the ICU and HCM range of delays associated with each grade.  
 

Table C: Intersection LOS Criteria 

LOS Description of Drivers’ Perception and Traffic Operation ICU HCM 

A 

This level is typically assigned when the volume-to-capacity ratio is low and either 
progression is exceptionally favorable or the cycle length is very short. If it is due to 
favorable progression, most vehicles arrive during the green indication and travel through 
the intersection without stopping. 

0.00-0.60 < 10 

B 
This level is assigned when the volume-to-capacity ratio is low and either progression is 
highly favorable or the cycle length is short. More vehicles stop than with LOS A. 0.61-0.70 > 10 and < 15 

C 

This level is typically assigned when progression is favorable or the cycle length is 
moderate. Individual cycle failures (i.e., one or more queued vehicles are not able to depart 
as a result of insufficient capacity during the cycle) may begin to appear at this level. The 
number of vehicles stopping is significant, although many vehicles still pass through the 
intersection without stopping. 

0.71-0.80 > 15 and < 25 

D 
This level is typically assigned when the volume-to-capacity ratio is high and either 
progression is ineffective or the cycle length is long. Many vehicles stop and individual cycle 
failures are noticeable. 

0.81-0.90 > 25 and < 35 

E 
This level is typically assigned when the volume-to-capacity ratio is high, progression is 
unfavorable, and the cycle length is long. Individual cycle failures are frequent. 0.91-1.00 > 35 and < 50 

F 
This level is typically assigned when the volume-to-capacity ratio is very high, progression is 
very poor, and the cycle length is long. Most cycles fail to clear the queue. >1.0 > 50 

Source: Highway Capacity Manual 2016/LA County CMP 
 
 

3.2 Levels of Service Thresholds  
All study intersections are under the jurisdiction of the City of Lakewood or City of Long. Both cities consider 
intersections with an LOS D as the upper limit of satisfactory operations. Therefore, study intersections operating at 
LOS E or F are required to be mitigated to LOS D or better.   

4.0 VOLUME DEVELOPMENT METHODOLOGY 
Forecast traffic volumes at study intersections were developed based on discussion with City staff and consistent 
with CMP guidelines. 

4.1 Existing Traffic Volumes  
Existing traffic volumes are based on peak hour intersection turn movement counts collected by National Data and 
Surveying Services in May 2017. Count sheets are contained in Appendix A. Detailed volume development 
worksheets are included in Appendix B. 



  Lakewood Car Wash 
Traffic Study 

June 2017 
 
 

 11 
 

 
 

the transportation solutions company...

4.2 Cumulative (2018) Traffic Volumes  
Based on discussion with City staff, cumulative (2018) peak hour traffic volumes were developed by applying a 
growth rate to the existing traffic volumes and adding cumulative project trips. The growth rate was derived from 
forecast growth factors from the SCAG model. Information for cumulative projects in the vicinity of the project was 
obtained from local jurisdictions including City of Lakewood, Hawaiian Gardens, County of Los Angeles, and City of 
Long Beach. Table D lists the cumulative projects included in the analysis. As shown in Table D, the cumulative 
projects are anticipated to generate 1,743 a.m. peak hour net new trips, 1,803 p.m. peak hour net trips, and 17,869 
daily net new trips. Detailed volume development worksheets are included in Appendix B.  

4.3 Existing and Cumulative (2018) With Project Traffic Volumes  
Traffic volumes for existing and cumulative with project conditions were developed by adding the trip assignment to 
the corresponding (i.e. existing and cumulative) without project peak hour traffic volumes.  

5.0 EXISTING CONDITIONS 
This section discusses the existing transportation conditions in the study area.  

5.1 Existing Roadway Conditions  
Regional access to the project site is provided by Interstate 605 to the east. Local access to the project will be 
provided by the following roadways: 

 Carson Street is oriented in the east-west direction and is classified as a 6-lane Major Highway. The posted 
speed limit is 40 miles per hour.  

 Los Coyotes Diagonal is oriented in a north-south direction and is classified as a 4-lane Major Highway. 
The posted speed limit is 35 miles per hour.  

5.2 Existing Transit Service 
Public transportation services near the proposed project include bus transit service provided by Long Beach Transit. 
This service is further described below. 

Public transportation is provided by Long Beach Transit, which is the transit operator adjacent to the proposed 
project. Route 101 provides service in the vicinity of the project site and travels along Carson Street with the closest 
stop on the northeast corner of Carson Street/Ostrom Avenue. Route 101 operates at 20-30 minute headways on 
weekdays. Route 173 provides service in the vicinity of the project site and travels along Los Coyotes Diagonal with 
the closest stop on the northeast corner of Los Coyotes Diagonal/Parkcrest Street. Route 173 operates at 30 minute 
headways on weekdays. 

5.3 Existing Pedestrian & Bicycle Facilities 
The existing bicycle facilities near the study area include Class I bicycle facilities on Carson Street and Los Coyotes 
Diagonal. The existing pedestrian network within the project area consists of sidewalks on the both sides of the street 
on Carson Street and Los Coyotes Diagonal.   

5.4 Existing Intersections Levels of Service 
An intersection level of service analysis was conducted for existing conditions to determine current circulation system 
performance. Figure 6 shows the lane geometrics and stop controls at the study intersections. The existing traffic 
volumes at study intersections are illustrated in Figure 7. Detailed volume development worksheets are included in 
Appendix B. The existing levels of service for the study area intersections are summarized in Table E. Level of  



Project Land Use In Out Total In Out Total Daily

1. 20727-20741 Elaine Ave, Lakewood CA Residential Condominium/Townhouse1 21 DU 2 7 9 7 4 11 122
Single-Family Detached Housing2 6 DU (1) (4) (5) (4) (2) (6) (57)
Net New Project Trips 1 3 4 3 2 5 65

2. 20721-20725 Elaine Ave, Lakewood CA Single-Family Detached Housing2 6 DU 1 4 5 4 2 6 57

3. 11703 209th Street, Lakewood CA Single-Family Detached Housing2 3 DU 1 1 2 2 1 3 29
Single-Family Detached Housing2 1 DU 0 (1) (1) (1) 0 (1) (10)
Net New Project Trips 1 0 1 1 1 2 19

4. 11658 215th Street, Lakewood CA Single-Family Detached Housing2 1 DU 0 1 1 1 0 1 10

5. 20937 Bloomfield Ave, Lakewood CA Apartments3 22 DU 2 9 11 9 5 14 146

6. 20712-18 Seine Ave, Lakewood CA Apartments3 16 DU 2 6 8 6 4 10 106
Single-Family Detached Housing2 3 DU (1) (1) (2) (2) (1) (3) (29)
Net New Project Trips 1 5 6 4 3 7 77

7. 11624 Walcroft Street, Lakewood CA Single-Family Detached Housing2 3 DU 1 1 2 2 1 3 29
Single-Family Detached Housing2 1 DU 0 (1) (1) (1) 0 (1) (10)
Net New Project Trips 1 0 1 1 1 2 19

8. 11722 Walcroft Street, Lakewood CA Single-Family Detached Housing2 2 DU 1 1 2 1 1 2 19
Single-Family Detached Housing2 1 DU 0 (1) (1) (1) 0 (1) (10)
Net New Project Trips 1 0 1 0 1 1 9

9. 4134 Woodruff Avenue, Lakewood CA Medical-Dental Office Building4 3 TSF 6 2 8 3 8 11 116

10. 6761 Carson Street, Lakewood CA Bread/Donut/Bagel Shop without Drive-Through Window5 1 TSF 47 53 100 20 20 40 399

11. 11827 Centralia St, Lakewood CA Automobile Care Center6 4 TSF 6 3 9 6 6 12 120

12. 12211 Centralia St, Lakewood CA Supermarket7 2 TSF 4 2 6 9 8 17 184
  Pass-by Trips (PM: 36%)8 0 0 0 (3) (3) (6) (6)
Net New Project Trips 4 2 6 6 5 11 178

13. 4121 Los Coyotes Diagonal, Lakewood CA Hair Salon9 2 TSF 2 0 2 1 2 3 29

14. 11871 Carson St (2nd floor only), Hawaiian Gardens CA Casino/Video Lottery Establishment10 100 TSF 752 591 1343 752 591 1343 13,430

15. 21821 Hawaiian Ave, Hawaiian Gardens CA Residential Condominium/Townhouse1 18 DU 1 7 8 6 3 9 105

16. 21530 Pioneer Blvd, Hawaiian Gardens CA Hospital11 137 Beds 130 51 181 64 131 195 1,773

17. 1210 Carson St, Hawaiian Gardens CA Health/Fitness Club12 40 TSF 28 28 56 80 61 141 1,317

Total Net New Trip Generation 984 759 1,743 961 842 1,803 17,869

1

2

3

4

5

6

7

8

9

10

11

12

Trip generation based on rates for Land Use 610 "Hospital" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 492 "Health/Fitness Club" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 942 "Automobile Care Center" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 850 "Supermarket" from ITE Trip Generation, 9th Edition . 

Pass-by trips based on rates for Land Use 850 "Supermarket" from ITE Trip Generation Manual, 2nd Edition . 

Trip generation based on rates for Land Use 918 "Hair Salon" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 888 "Casino/Video Lottery Establishment" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 220 "Apartment" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 720 "Medical-Dental Office Building" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 939 "Bread/Donut/Bagel Shop without Drive-Through Window" from ITE Trip Generation, 9th Edition . 

Table D - Cumulative Projects Trip Generation

A.M. Peak Hour P.M. Peak Hour
Units

Trip generation based on rates for Land Use 210 "Single-Family Detached Housing" from ITE Trip Generation, 9th Edition . 

Trip generation based on rates for Land Use 230 "Residential Condominium/Townhouse" from Institute of Transportation Engineers (ITE) Trip Generation, 9th Edition . 

Cumulative Project Trips\Trip Gen ITE



1 Project Driveway 1/Carson Street 2 Project Driveway 2/Carson Street 3 Los Coyotes Diagonal/Carson Street

FIGURE 6
Legend

Signal

Stop Sign  Lakewood Car Wash
 Intersection Lane Geometrics and Stop Control

 



 



 

 




the transportation solutions company...

D:\Projects\Lakewood Car Wash\Analysis\Z12 Geo\Figure (6/2/2017)



 41 / 108
 1078 / 957

 1353 / 1291  1353 / 1291     490 / 414
793 / 1223  793 / 1223  8 / 33    

469 / 988 

316 / 202 

1 Dwy 1/Carson St 2 Dwy 2/Carson St 3 Los Coyotes Diagonal/Carson St

FIGURE 7

XXXX / YYYY AM / PM Peak Hour Traffic Volumes  Lakewood Car Wash
 Existing Peak Hour Traffic Volumes

20
7 /

 12
3

67
 / 8

7

23
 / 3

1

35
2 /

 53
5

25
2 /

 30
3

10
3 /

 20
1

the transportation solutions company...

Future Intersection Future Intersection
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AM Peak Hour PM Peak Hour AM Peak Hour
Intersection Control Delay ICU LOS Delay ICU LOS Delay ICU LOS Delay ICU LOS

1 . Project Driveway 1/Carson Street TWSC 16.70 - C 16.10 - C No
2 . Project Driveway 2/Carson Street TWSC 20.50 - C 19.40 - C No
3 . Los Coyotes Diagonal/Carson Street Signal - 0.68 B - 0.76 C - 0.68 B - 0.76 C No

Notes:
ICU = Intersection Capacity Utilization
TWSC = Two-Way Stop Control; For TWSC intersections, reported delay is for worst-case movement.
LOS = Level of Service

Project Driveway
Project Driveway

Weekday

Direct Project Impact

Table E: Existing Intersection Levels of Service

Without Project With Project
PM Peak Hour

D:\Projects\Lakewood Car Wash\Analysis\LOS\EXIST
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service calculation worksheets are contained in Appendix C. As shown in Table E, all study area intersections are 
currently operating at satisfactory levels of service. 

5.5 Existing Plus Project Intersections Levels of Service 
An intersection level of service analysis was conducted for existing plus project conditions to determine circulation 
system performance. Existing plus project traffic volumes at study intersections are shown in Figure 8. The existing 
plus project levels of service for the study area intersections are summarized in Table E. Level of service calculation 
worksheets are contained in Appendix C. As shown in Table E, all study area intersections are forecast to operate at 
satisfactory levels of service. 

6.0 CUMULATIVE (2018) CONDITIONS 
This section discusses cumulative (2018) transportation conditions in the study area. It is anticipated that the project 
will open in 2018. 

6.1 Cumulative (2018) Roadway Conditions  
Cumulative (2018) roadway conditions are assumed to be the same as those under existing conditions.  

6.2 Cumulative (2018) Transit Service 
Transit service under cumulative (2018) conditions are anticipated to remain the same as under existing conditions. 

6.3 Cumulative (2018) Pedestrian & Bicycle Facilities 
Pedestrian and bicycle facilities under cumulative (2018) conditions are anticipated to remain the same as under 
existing conditions. 

6.4 Cumulative (2018) Intersections Levels of Service 
An intersection level of service analysis was conducted for cumulative (2018) conditions to determine circulation 
system performance. Cumulative (2018) traffic volumes at study intersections are shown in Figure 9. Cumulative 
(2018) levels of service for the study area intersections are summarized in Table F. Detailed volume development 
worksheets are included in Appendix B. Level of service calculation worksheets are contained in Appendix C. As 
shown in Table F, all study area intersections are forecast to operate at satisfactory levels of service. 

6.5 Cumulative (2018) With Project Intersections Levels of Service 
An intersection level of service analysis was conducted for cumulative (2018) with project conditions to determine 
circulation system performance. Cumulative (2018) with project traffic volumes at study intersections are shown in 
Figure 10. The cumulative (2018) with project levels of service for the study area intersections are summarized in 
Table F. Level of service calculation worksheets are contained in Appendix C. As shown in Table F, all study area 
intersections are forecast to operate at satisfactory levels of service. 

7.0 QUEUING ANALYSIS 
A queuing analysis for the car wash facility has been included in this report to determine if vehicles queues would 
extend beyond the storage length provided by the car wash out into the adjacent roadway. Table G lists the queueing 
analysis for the car wash during the p.m. peak hour. The total inbound trips during the p.m. peak hour is 8 vehicles. 
The service rate for the car wash is 35 vehicles per hour and is based on data from Queue Areas for Drive-thru 
Facilities by ITE Technical Council Committee 5D-10 (1995). The queue length was determined using the arrival 
rate/service rate and distributed using the poisson distribution. The 95th percentile queue length is approximately 
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AM Peak Hour PM Peak Hour AM Peak Hour
Intersection Control Delay ICU LOS Delay ICU LOS Delay ICU LOS Delay ICU LOS

1 . Project Driveway 1/Carson Street TWSC 18.80 - C 18.00 - C No
2 . Project Driveway 2/Carson Street TWSC 25.00 - C 23.30 - C No
3 . Los Coyotes Diagonal/Carson Street Signal - 0.76 C - 0.80 C - 0.76 C - 0.81 D No

Notes:
ICU = Intersection Capacity Utilization
TWSC = Two-Way Stop Control; For TWSC intersections, reported delay is for worst-case movement.
LOS = Level of Service
* Exceeds Level of Service  

Project Driveway
Project Driveway

Table F: Cumulative Intersection Levels of Service

Weekday
Without Project With Project

Direct Project Impact
PM Peak Hour

D:\Projects\Lakewood Car Wash\Analysis\LOS\Cumul
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Trip Generation (Inbound) 8 during p.m. peak hour
Turn Made into Property 8 right turns
Service Rate 35.00 /hour
Arrival Rate 8.00 /hour
Arrival Percent 100.0%
Capacity 35.00 /hour
p_total 0.2286

Number of Probability Probability

Vehicles in of of  Queue Less

Queue Vehicles  or Equal to

0 77.1% 77.14%
1 17.6% 94.78%
2 4.0% 98.81%

3 0.9% 99.73%
4 0.2% 99.94%
5 0.0% 99.99%
6 0.0% 100.00%
7 0.0% 100.00%
8 0.0% 100.00%
9 0.0% 100.00%

10 0.0% 100.00%
11 0.0% 100.00%
12 0.0% 100.00%
13 0.0% 100.00%
14 0.0% 100.00%
15 0.0% 100.00%
16 0.0% 100.00%
17 0.0% 100.00%
18 0.0% 100.00%
19 0.0% 100.00%
20 0.0% 100.00%

Table G: Queuing Analysis For Car Wash (PM Peak Hour)

D:\Projects\Lakewood Car Wash\Analysis\Stacking Analysis\Car Wash (6/2/2017)
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between 1 to 2 vehicles during the p.m. peak hour. With an average vehicle length of 25 feet, the maximum queue 
length would be 50 feet. Based on the site plan, there is sufficient storage length to accommodate the maximum 
queue length without vehicles extending out into the adjacent roadway or the alley.   

8.0 IMPACT ANALYSIS FOR CEQA DETERMINATION 

This section evaluates the CEQA checklist for impact evaluation. 

A. Will the project conflict with an applicable plan, ordinance or policy establishing measures of 
effectiveness for the performance of the circulation system? 
Based on the results of the analysis, the project does not degrade traffic operations below those acceptable 
in the City’s General Plan. Therefore, the project impact is considered less than significant. 

B. Conflict with an applicable congestion management program, including, but not limited to level of 
service standards, significant thresholds, or other standards established by the county congestion 
management agency for designated roads or highways? 
The project does not conflict with the County’s CMP and does not propose changes to the City’s LOS 
standards. All study intersections will operate at satisfactory conditions and do not exceed CMP significance 
thresholds. Therefore, the project impact is considered less than significant.  

C. Result in a change in air traffic patterns, including either an increase in traffic levels or a change in 
location that results in substantial safety risks? 
The project does not propose any use that would affect or conflict with air traffic patterns. Therefore, the 
project impact is considered less than-significant. 

D. Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous 
intersections) or incompatible uses (e.g., farm equipment)? 
Design of driveways will be based on City Code, which sets the standard for such design. It is not 
anticipated that traffic hazards will increase. Therefore, the project impact is considered less than significant. 

E. Result in inadequate emergency access? 
The project will not result in inadequate emergency access. Therefore, the project impact is considered less 
than significant. 

F. Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or pedestrian 
facilities, or otherwise decrease the performance or safety of such facilities? 
The project will not change roadway designations from those in the City’s General Plan. The project will also 
not result in removal of any of the facilities listed above. Therefore, the project impact is considered less 
than significant. 

9.0 SUMMARY & CONCLUSIONS 

The proposed project is forecast to generate 12 new trips in the a.m. peak hour, 15 new trips in the p.m. peak hour, 
and 508 new daily trips. Based on this analysis, all intersections are projected to operate at satisfactory LOS under 
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all analysis scenarios. In addition, the queuing analysis for the car wash finds that there is sufficient storage length to 
accommodate the maximum queue length without vehicles extending out into the adjacent alley 
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APPENDIX A:  

TRAFFIC COUNTS 
  



File Name : LKWLCCAAM
Site Code : 
Start Date : 5/16/2017
Page No : 1

City of Lakewood
N/S: Los Coyotes Diagonal
E/W: Carson Street
Weather: Clear

Groups Printed- Total Volume
Los Coyotes Diagonal

Southbound
Carson Street
Westbound

Los Coyotes Diagonal
Northbound

Carson Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

07:00 AM 23 40 10 73 87 191 7 285 27 5 72 104 1 94 26 121 583
07:15 AM 16 58 2 76 118 281 6 405 51 14 88 153 1 127 38 166 800
07:30 AM 24 69 3 96 160 257 4 421 41 13 87 141 1 120 37 158 816
07:45 AM 8 50 7 65 152 300 7 459 63 35 83 181 0 123 54 177 882

Total 71 217 22 310 517 1029 24 1570 182 67 330 579 3 464 155 622 3081

08:00 AM 19 47 6 72 121 272 13 406 55 18 102 175 1 132 71 204 857
08:15 AM 21 48 5 74 117 264 8 389 63 18 84 165 5 101 83 189 817
08:30 AM 19 62 5 86 100 242 13 355 71 32 83 186 2 113 108 223 850
08:45 AM 14 32 6 52 78 220 13 311 74 29 107 210 2 147 44 193 766

Total 73 189 22 284 416 998 47 1461 263 97 376 736 10 493 306 809 3290

Grand Total 144 406 44 594 933 2027 71 3031 445 164 706 1315 13 957 461 1431 6371
Apprch % 24.2 68.4 7.4  30.8 66.9 2.3  33.8 12.5 53.7  0.9 66.9 32.2   

Total % 2.3 6.4 0.7 9.3 14.6 31.8 1.1 47.6 7 2.6 11.1 20.6 0.2 15 7.2 22.5

Los Coyotes Diagonal
Southbound

Carson Street
Westbound

Los Coyotes Diagonal
Northbound

Carson Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 8 50 7 65 152 300 7 459 63 35 83 181 0 123 54 177 882
08:00 AM 19 47 6 72 121 272 13 406 55 18 102 175 1 132 71 204 857
08:15 AM 21 48 5 74 117 264 8 389 63 18 84 165 5 101 83 189 817
08:30 AM 19 62 5 86 100 242 13 355 71 32 83 186 2 113 108 223 850

Total Volume 67 207 23 297 490 1078 41 1609 252 103 352 707 8 469 316 793 3406
% App. Total 22.6 69.7 7.7  30.5 67 2.5  35.6 14.6 49.8  1 59.1 39.8   

PHF .798 .835 .821 .863 .806 .898 .788 .876 .887 .736 .863 .950 .400 .888 .731 .889 .965

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268
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Peak Hour Begins at 07:45 AM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

07:00 AM 07:15 AM 08:00 AM 08:00 AM

+0 mins. 23 40 10 73 118 281 6 405 55 18 102 175 1 132 71 204
+15 mins. 16 58 2 76 160 257 4 421 63 18 84 165 5 101 83 189
+30 mins. 24 69 3 96 152 300 7 459 71 32 83 186 2 113 108 223
+45 mins. 8 50 7 65 121 272 13 406 74 29 107 210 2 147 44 193

Total Volume 71 217 22 310 551 1110 30 1691 263 97 376 736 10 493 306 809
% App. Total 22.9 70 7.1  32.6 65.6 1.8  35.7 13.2 51.1  1.2 60.9 37.8  

PHF .740 .786 .550 .807 .861 .925 .577 .921 .889 .758 .879 .876 .500 .838 .708 .907

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : LKWLCCAPM
Site Code : 
Start Date : 5/16/2017
Page No : 1

City of Lakewood
N/S: Los Coyotes Diagonal
E/W: Carson Street
Weather: Clear

Groups Printed- Total Volume
Los Coyotes Diagonal

Southbound
Carson Street
Westbound

Los Coyotes Diagonal
Northbound

Carson Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

04:00 PM 26 33 13 72 97 231 28 356 90 60 141 291 8 268 43 319 1038
04:15 PM 22 39 4 65 96 229 19 344 54 43 101 198 6 227 57 290 897
04:30 PM 19 31 6 56 100 242 30 372 78 41 127 246 6 247 50 303 977
04:45 PM 20 30 12 62 115 244 28 387 73 57 116 246 9 253 58 320 1015

Total 87 133 35 255 408 946 105 1459 295 201 485 981 29 995 208 1232 3927

05:00 PM 24 31 7 62 90 243 26 359 77 42 150 269 10 215 47 272 962
05:15 PM 24 31 6 61 109 228 24 361 75 61 142 278 8 273 47 328 1028
05:30 PM 27 28 7 62 97 232 17 346 81 39 139 259 4 253 45 302 969
05:45 PM 23 41 4 68 87 236 22 345 58 38 127 223 6 278 43 327 963

Total 98 131 24 253 383 939 89 1411 291 180 558 1029 28 1019 182 1229 3922

Grand Total 185 264 59 508 791 1885 194 2870 586 381 1043 2010 57 2014 390 2461 7849
Apprch % 36.4 52 11.6  27.6 65.7 6.8  29.2 19 51.9  2.3 81.8 15.8   

Total % 2.4 3.4 0.8 6.5 10.1 24 2.5 36.6 7.5 4.9 13.3 25.6 0.7 25.7 5 31.4

Los Coyotes Diagonal
Southbound

Carson Street
Westbound

Los Coyotes Diagonal
Northbound

Carson Street
Eastbound

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 19 31 6 56 100 242 30 372 78 41 127 246 6 247 50 303 977
04:45 PM 20 30 12 62 115 244 28 387 73 57 116 246 9 253 58 320 1015
05:00 PM 24 31 7 62 90 243 26 359 77 42 150 269 10 215 47 272 962
05:15 PM 24 31 6 61 109 228 24 361 75 61 142 278 8 273 47 328 1028

Total Volume 87 123 31 241 414 957 108 1479 303 201 535 1039 33 988 202 1223 3982
% App. Total 36.1 51 12.9  28 64.7 7.3  29.2 19.3 51.5  2.7 80.8 16.5   

PHF .906 .992 .646 .972 .900 .981 .900 .955 .971 .824 .892 .934 .825 .905 .871 .932 .968

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



File Name : LKWLCCAPM
Site Code : 
Start Date : 5/16/2017
Page No : 2

City of Lakewood
N/S: Los Coyotes Diagonal
E/W: Carson Street
Weather: Clear

 Los Coyotes Diagonal 
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Peak Hour Begins at 04:30 PM
 
Total Volume

Peak Hour Data

North

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04:00 PM 04:30 PM 04:45 PM 04:00 PM

+0 mins. 26 33 13 72 100 242 30 372 73 57 116 246 8 268 43 319
+15 mins. 22 39 4 65 115 244 28 387 77 42 150 269 6 227 57 290
+30 mins. 19 31 6 56 90 243 26 359 75 61 142 278 6 247 50 303
+45 mins. 20 30 12 62 109 228 24 361 81 39 139 259 9 253 58 320

Total Volume 87 133 35 255 414 957 108 1479 306 199 547 1052 29 995 208 1232
% App. Total 34.1 52.2 13.7  28 64.7 7.3  29.1 18.9 52  2.4 80.8 16.9  

PHF .837 .853 .673 .885 .900 .981 .900 .955 .944 .816 .912 .946 .806 .928 .897 .963

Counts Unlimited
PO Box 1178

Corona, CA 92878
(951) 268-6268



City of Downey

Unique Auto Spa Oil & Lube

7624 Firestone Boulevard

24 Hour Driveway Counts

5/10/2017

Entering Exiting Entering Exiting Entering Exiting
SB NB SB NB SB NB

0:00 0 0 0:00 0 0 0:00 0 0 0
0:15 0 0 0:15 0 0 0:15 0 0 0
0:30 0 0 0:30 0 0 0:30 0 0 0
0:45 0 0 0:45 0 0 0:45 0 0 0
1:00 0 0 1:00 0 0 1:00 0 0 0
1:15 0 0 1:15 0 0 1:15 0 0 0
1:30 0 0 1:30 0 0 1:30 0 0 0
1:45 0 0 1:45 0 0 1:45 0 0 0
2:00 0 0 2:00 0 0 2:00 0 0 0
2:15 0 0 2:15 0 0 2:15 0 0 0
2:30 0 0 2:30 0 0 2:30 0 0 0
2:45 0 0 2:45 0 0 2:45 0 0 0
3:00 0 0 3:00 0 0 3:00 0 0 0
3:15 0 0 3:15 0 0 3:15 0 0 0
3:30 0 0 3:30 0 0 3:30 0 0 0
3:45 0 0 3:45 0 0 3:45 0 0 0
4:00 0 0 4:00 0 0 4:00 0 0 0
4:15 0 0 4:15 0 0 4:15 0 0 0
4:30 0 0 4:30 0 0 4:30 0 0 0
4:45 0 0 4:45 0 0 4:45 0 0 0
5:00 0 0 5:00 0 0 5:00 0 0 0
5:15 0 0 5:15 0 0 5:15 0 0 0
5:30 0 0 5:30 0 0 5:30 0 0 0
5:45 0 0 5:45 0 0 5:45 0 0 0
6:00 0 0 6:00 0 0 6:00 0 0 0
6:15 0 0 6:15 0 0 6:15 0 0 0
6:30 0 0 6:30 0 0 6:30 0 0 0
6:45 0 0 6:45 1 0 6:45 1 0 1
7:00 0 1 7:00 3 0 7:00 3 1 4 12
7:15 0 1 7:15 1 0 7:15 1 1 2
7:30 0 0 7:30 2 0 7:30 2 0 2
7:45 0 0 7:45 4 0 7:45 4 0 4
8:00 1 1 8:00 1 2 8:00 2 3 5
8:15 0 3 8:15 5 0 8:15 5 3 8
8:30 1 3 8:30 5 3 8:30 6 6 12
8:45 0 1 8:45 5 2 8:45 5 3 8
9:00 0 1 9:00 1 0 9:00 1 1 2
9:15 0 3 9:15 6 3 9:15 6 6 12
9:30 0 0 9:30 1 2 9:30 1 2 3
9:45 0 2 9:45 3 1 9:45 3 3 6

10:00 0 1 10:00 4 4 10:00 4 5 9
10:15 0 0 10:15 1 1 10:15 1 1 2
10:30 0 1 10:30 6 1 10:30 6 2 8
10:45 0 0 10:45 4 4 10:45 4 4 8
11:00 0 0 11:00 12 4 11:00 12 4 16
11:15 0 1 11:15 4 3 11:15 4 4 8
11:30 0 2 11:30 2 1 11:30 2 3 5
11:45 1 0 11:45 7 5 11:45 8 5 13
12:00 0 1 12:00 9 5 12:00 9 6 15
12:15 0 3 12:15 6 8 12:15 6 11 17
12:30 0 6 12:30 6 3 12:30 6 9 15
12:45 0 2 12:45 4 7 12:45 4 9 13
13:00 1 3 13:00 5 3 13:00 6 6 12
13:15 1 4 13:15 6 2 13:15 7 6 13
13:30 0 0 13:30 4 3 13:30 4 3 7
13:45 0 2 13:45 15 5 13:45 15 7 22
14:00 0 2 14:00 8 5 14:00 8 7 15
14:15 0 3 14:15 5 8 14:15 5 11 16
14:30 0 2 14:30 8 3 14:30 8 5 13
14:45 0 2 14:45 7 6 14:45 7 8 15
15:00 0 5 15:00 10 5 15:00 10 10 20
15:15 0 2 15:15 7 7 15:15 7 9 16
15:30 0 0 15:30 4 3 15:30 4 3 7
15:45 0 5 15:45 5 6 15:45 5 11 16
16:00 0 0 16:00 6 4 16:00 6 4 10 15
16:15 0 3 16:15 4 4 16:15 4 7 11
16:30 0 2 16:30 8 2 16:30 8 4 12
16:45 0 3 16:45 3 3 16:45 3 6 9
17:00 0 2 17:00 5 3 17:00 5 5 10
17:15 1 1 17:15 7 6 17:15 8 7 15
17:30 1 5 17:30 5 3 17:30 6 8 14
17:45 0 4 17:45 4 4 17:45 4 8 12
18:00 0 0 18:00 4 3 18:00 4 3 7
18:15 0 1 18:15 4 1 18:15 4 2 6
18:30 0 2 18:30 2 2 18:30 2 4 6
18:45 0 2 18:45 6 5 18:45 6 7 13
19:00 0 1 19:00 1 3 19:00 1 4 5
19:15 0 3 19:15 0 2 19:15 0 5 5
19:30 0 0 19:30 0 0 19:30 0 0 0
19:45 0 0 19:45 1 1 19:45 1 1 2
20:00 0 0 20:00 0 0 20:00 0 0 0
20:15 0 0 20:15 0 0 20:15 0 0 0
20:30 0 1 20:30 0 0 20:30 0 1 1
20:45 0 0 20:45 0 0 20:45 0 0 0
21:00 0 0 21:00 0 0 21:00 0 0 0
21:15 0 0 21:15 0 0 21:15 0 0 0
21:30 0 0 21:30 0 0 21:30 0 0 0
21:45 0 0 21:45 0 0 21:45 0 0 0
22:00 0 0 22:00 0 0 22:00 0 0 0
22:15 0 0 22:15 0 0 22:15 0 0 0
22:30 0 0 22:30 0 0 22:30 0 0 0
22:45 0 0 22:45 0 0 22:45 0 0 0
23:00 0 0 23:00 0 0 23:00 0 0 0
23:15 0 0 23:15 0 0 23:15 0 0 0
23:30 0 0 23:30 0 0 23:30 0 0 0
23:45 0 0 23:45 0 0 23:45 0 0 0

7 93 247 161 254 254

East Driveway West Driveway TOTAL



City of Whittier

11701 Whittier Boulevard

Pacific Auto Spa

24 Hour Driveway Counts

5/10/2017

Entering Exiting Entering Exiting Entering Exiting
WB EB WB EB WB EB

0:00 0 0 0:00 0 0 0:00 0 0 0
0:15 0 0 0:15 0 0 0:15 0 0 0
0:30 0 0 0:30 0 0 0:30 0 0 0
0:45 0 0 0:45 0 0 0:45 0 0 0
1:00 0 0 1:00 0 0 1:00 0 0 0
1:15 0 0 1:15 0 0 1:15 0 0 0
1:30 0 0 1:30 0 0 1:30 0 0 0
1:45 0 0 1:45 0 0 1:45 0 0 0
2:00 0 0 2:00 0 0 2:00 0 0 0
2:15 0 0 2:15 0 0 2:15 0 0 0
2:30 0 0 2:30 0 0 2:30 0 0 0
2:45 0 0 2:45 0 0 2:45 0 0 0
3:00 0 0 3:00 0 0 3:00 0 0 0
3:15 0 0 3:15 0 0 3:15 0 0 0
3:30 0 0 3:30 0 0 3:30 0 0 0
3:45 0 0 3:45 0 0 3:45 0 0 0
4:00 0 0 4:00 0 0 4:00 0 0 0
4:15 0 0 4:15 0 0 4:15 0 0 0
4:30 0 0 4:30 0 0 4:30 0 0 0
4:45 0 0 4:45 0 0 4:45 0 0 0
5:00 0 0 5:00 0 0 5:00 0 0 0
5:15 0 0 5:15 0 0 5:15 0 0 0
5:30 0 0 5:30 0 0 5:30 0 0 0
5:45 0 0 5:45 0 0 5:45 0 0 0
6:00 0 0 6:00 0 0 6:00 0 0 0
6:15 0 0 6:15 0 0 6:15 0 0 0
6:30 0 0 6:30 0 0 6:30 0 0 0
6:45 0 0 6:45 0 0 6:45 0 0 0
7:00 2 1 7:00 0 0 7:00 2 1 3 10
7:15 0 0 7:15 0 0 7:15 0 0 0
7:30 0 0 7:30 0 0 7:30 0 0 0
7:45 3 0 7:45 0 0 7:45 3 0 3
8:00 2 0 8:00 1 0 8:00 3 0 3
8:15 0 2 8:15 1 1 8:15 1 3 4
8:30 0 1 8:30 1 0 8:30 1 1 2
8:45 6 2 8:45 0 2 8:45 6 4 10
9:00 6 1 9:00 1 1 9:00 7 2 9
9:15 1 3 9:15 0 0 9:15 1 3 4
9:30 2 2 9:30 0 1 9:30 2 3 5
9:45 1 3 9:45 2 0 9:45 3 3 6

10:00 1 2 10:00 0 0 10:00 1 2 3
10:15 1 2 10:15 1 1 10:15 2 3 5
10:30 2 3 10:30 2 1 10:30 4 4 8
10:45 5 6 10:45 2 2 10:45 7 8 15
11:00 0 0 11:00 0 0 11:00 0 0 0
11:15 0 1 11:15 0 0 11:15 0 1 1
11:30 0 0 11:30 0 0 11:30 0 0 0
11:45 0 0 11:45 0 0 11:45 0 0 0
12:00 0 0 12:00 1 1 12:00 1 1 2
12:15 1 0 12:15 0 0 12:15 1 0 1
12:30 0 0 12:30 1 2 12:30 1 2 3
12:45 0 0 12:45 0 1 12:45 0 1 1
13:00 0 0 13:00 0 1 13:00 0 1 1
13:15 0 0 13:15 1 1 13:15 1 1 2
13:30 0 0 13:30 0 0 13:30 0 0 0
13:45 0 0 13:45 0 1 13:45 0 1 1
14:00 0 0 14:00 0 1 14:00 0 1 1
14:15 0 0 14:15 0 0 14:15 0 0 0
14:30 0 0 14:30 1 0 14:30 1 0 1
14:45 0 1 14:45 0 0 14:45 0 1 1
15:00 0 0 15:00 0 0 15:00 0 0 0
15:15 0 1 15:15 0 0 15:15 0 1 1
15:30 0 0 15:30 0 0 15:30 0 0 0
15:45 0 0 15:45 0 0 15:45 0 0 0
16:00 0 0 16:00 1 0 16:00 1 0 1 1
16:15 0 0 16:15 0 0 16:15 0 0 0
16:30 0 0 16:30 0 1 16:30 0 1 1
16:45 0 0 16:45 0 0 16:45 0 0 0
17:00 0 0 17:00 0 0 17:00 0 0 0
17:15 0 0 17:15 0 0 17:15 0 0 0
17:30 0 0 17:30 0 0 17:30 0 0 0
17:45 0 0 17:45 0 0 17:45 0 0 0
18:00 0 0 18:00 0 0 18:00 0 0 0
18:15 0 0 18:15 0 0 18:15 0 0 0
18:30 0 0 18:30 0 0 18:30 0 0 0
18:45 0 0 18:45 0 0 18:45 0 0 0
19:00 0 0 19:00 0 0 19:00 0 0 0
19:15 0 0 19:15 0 0 19:15 0 0 0
19:30 0 0 19:30 0 0 19:30 0 0 0
19:45 0 0 19:45 0 0 19:45 0 0 0
20:00 0 0 20:00 0 0 20:00 0 0 0
20:15 0 0 20:15 0 0 20:15 0 0 0
20:30 0 0 20:30 0 0 20:30 0 0 0
20:45 0 0 20:45 0 0 20:45 0 0 0
21:00 0 0 21:00 0 0 21:00 0 0 0
21:15 0 0 21:15 0 0 21:15 0 0 0
21:30 0 0 21:30 0 0 21:30 0 0 0
21:45 0 0 21:45 0 0 21:45 0 0 0
22:00 0 0 22:00 0 0 22:00 0 0 0
22:15 0 0 22:15 0 0 22:15 0 0 0
22:30 0 0 22:30 0 0 22:30 0 0 0
22:45 0 0 22:45 0 0 22:45 0 0 0
23:00 0 0 23:00 0 0 23:00 0 0 0
23:15 0 0 23:15 0 0 23:15 0 0 0
23:30 0 0 23:30 0 0 23:30 0 0 0
23:45 0 0 23:45 0 0 23:45 0 0 0

33 31 16 18 49 49

North Driveway South Driveway TOTAL



City of Anaheim

5810 La Palma Avenue

Anaheim Hills Car Wash

24 Hour Driveway Counts

5/10/2017

Entering Exiting Entering Exiting Entering Exiting
SB NB SB NB SB NB

0:00 0 0 0:00 0 0 0:00 0 0 0
0:15 0 0 0:15 0 0 0:15 0 0 0
0:30 0 0 0:30 0 0 0:30 0 0 0
0:45 0 0 0:45 0 0 0:45 0 0 0
1:00 0 0 1:00 0 0 1:00 0 0 0
1:15 0 0 1:15 0 0 1:15 0 0 0
1:30 0 0 1:30 0 0 1:30 0 0 0
1:45 0 0 1:45 0 0 1:45 0 0 0
2:00 0 0 2:00 0 0 2:00 0 0 0
2:15 0 0 2:15 0 0 2:15 0 0 0
2:30 0 0 2:30 0 0 2:30 0 0 0
2:45 0 0 2:45 0 0 2:45 0 0 0
3:00 0 0 3:00 0 0 3:00 0 0 0
3:15 0 0 3:15 0 0 3:15 0 0 0
3:30 0 0 3:30 0 0 3:30 0 0 0
3:45 0 0 3:45 0 0 3:45 0 0 0
4:00 0 0 4:00 0 0 4:00 0 0 0
4:15 0 0 4:15 0 0 4:15 0 0 0
4:30 0 0 4:30 0 0 4:30 0 0 0
4:45 0 0 4:45 1 0 4:45 1 0 1
5:00 0 0 5:00 0 0 5:00 0 0 0
5:15 0 0 5:15 0 0 5:15 0 0 0
5:30 0 0 5:30 0 0 5:30 0 0 0
5:45 0 0 5:45 0 0 5:45 0 0 0
6:00 1 1 6:00 0 0 6:00 0 0 0
6:15 0 0 6:15 0 0 6:15 1 1 2
6:30 0 0 6:30 1 0 6:30 1 0 1
6:45 1 0 6:45 2 0 6:45 2 0 2
7:00 1 0 7:00 3 0 7:00 4 0 4 6 9.333333
7:15 0 0 7:15 2 0 7:15 3 0 3
7:30 0 1 7:30 2 0 7:30 2 0 2
7:45 1 0 7:45 2 0 7:45 2 1 3
8:00 1 2 8:00 1 0 8:00 2 0 2
8:15 1 0 8:15 3 0 8:15 4 2 6
8:30 0 1 8:30 0 0 8:30 1 0 1
8:45 1 2 8:45 2 0 8:45 2 1 3
9:00 0 1 9:00 6 0 9:00 7 2 9
9:15 0 1 9:15 0 0 9:15 0 1 1
9:30 0 5 9:30 1 1 9:30 1 2 3
9:45 1 3 9:45 2 1 9:45 2 6 8

10:00 1 2 10:00 4 0 10:00 5 3 8
10:15 0 3 10:15 2 0 10:15 3 2 5
10:30 1 0 10:30 1 0 10:30 1 3 4
10:45 0 6 10:45 2 0 10:45 3 0 3
11:00 1 2 11:00 2 0 11:00 2 6 8
11:15 2 4 11:15 4 0 11:15 5 2 7
11:30 0 5 11:30 1 0 11:30 3 4 7
11:45 2 5 11:45 2 0 11:45 2 5 7
12:00 1 4 12:00 3 1 12:00 5 6 11
12:15 1 1 12:15 4 1 12:15 5 5 10
12:30 1 4 12:30 1 0 12:30 2 1 3
12:45 0 2 12:45 2 0 12:45 3 4 7
13:00 0 1 13:00 2 0 13:00 2 2 4
13:15 0 1 13:15 0 0 13:15 0 1 1
13:30 0 2 13:30 2 0 13:30 2 1 3
13:45 0 2 13:45 2 0 13:45 2 2 4
14:00 2 3 14:00 2 1 14:00 2 3 5
14:15 3 3 14:15 3 1 14:15 5 4 9
14:30 0 7 14:30 2 0 14:30 5 3 8
14:45 2 4 14:45 6 0 14:45 6 7 13
15:00 1 3 15:00 3 0 15:00 5 4 9
15:15 0 3 15:15 1 0 15:15 2 3 5
15:30 1 1 15:30 2 0 15:30 2 3 5
15:45 0 3 15:45 1 0 15:45 2 1 3
16:00 0 1 16:00 0 0 16:00 0 3 3 11 9
16:15 0 4 16:15 0 0 16:15 0 1 1
16:30 0 2 16:30 2 1 16:30 2 5 7
16:45 0 5 16:45 0 0 16:45 0 2 2
17:00 0 2 17:00 4 2 17:00 4 7 11
17:15 0 2 17:15 1 0 17:15 1 2 3
17:30 0 2 17:30 2 1 17:30 2 3 5
17:45 0 0 17:45 0 0 17:45 0 2 2
18:00 0 0 18:00 0 0 18:00 0 0 0
18:15 0 0 18:15 0 0 18:15 0 0 0
18:30 0 2 18:30 0 0 18:30 0 0 0
18:45 0 0 18:45 0 0 18:45 0 2 2
19:00 0 0 19:00 0 0 19:00 0 0 0
19:15 0 0 19:15 0 0 19:15 0 0 0
19:30 0 1 19:30 1 0 19:30 1 0 1
19:45 0 0 19:45 0 0 19:45 0 1 1
20:00 0 0 20:00 0 0 20:00 0 0 0
20:15 0 0 20:15 0 0 20:15 0 0 0
20:30 0 0 20:30 0 0 20:30 0 0 0
20:45 0 0 20:45 0 0 20:45 0 0 0
21:00 0 0 21:00 0 0 21:00 0 0 0
21:15 0 0 21:15 0 0 21:15 0 0 0
21:30 0 0 21:30 0 0 21:30 0 0 0
21:45 0 0 21:45 0 0 21:45 0 0 0
22:00 0 0 22:00 0 0 22:00 0 0 0
22:15 0 0 22:15 0 0 22:15 0 0 0
22:30 0 0 22:30 0 0 22:30 0 0 0
22:45 0 0 22:45 0 0 22:45 0 0 0
23:00 0 0 23:00 0 0 23:00 0 0 0
23:15 0 0 23:15 0 0 23:15 0 0 0
23:30 0 0 23:30 0 0 23:30 0 0 0
23:45 0 0 23:45 0 0 23:45 0 0 0

27 109 92 10 119 119

East Driveway West Driveway TOTAL



  Lakewood Car Wash 
Traffic Study 
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VOLUME DEVELOPMENT WORKSHEETS 

  



the transportation solutions company...

Existing Project Existing Existing Project Existing
(2017) PCE Trips With Project (2017) PCE Trips With Project

1 . Project Driveway 1/Carson Street

NBL 0 0 0 0
NBT 0 0 0 0
NBR 0 0 0 0
SBL 0 0 0 0
SBT 0 0 0 0
SBR 5 5 5 5
EBL 0 0 0 0
EBT 793 6 799 1,223 6 1,229
EBR 0 0 0 0
WBL 0 0 0 0
WBT 1,353 0 1,353 1,291 0 1,291
WBR 0 0 0 0

North Leg
Approach 0 5 5 0 5 5
Departure 0 0 0 0 0 0
Total 0 5 5 0 5 5

South Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

East Leg
Approach 1,353 0 1,353 1,291 0 1,291
Departure 793 6 799 1,223 6 1,229
Total 2,146 6 2,152 2,514 6 2,520

West Leg
Approach 793 6 799 1,223 6 1,229
Departure 1,353 5 1,358 1,291 5 1,296
Total 2,146 11 2,157 2,514 11 2,525

Total Approaches
Approach 2,146 11 2,157 2,514 11 2,525
Departure 2,146 11 2,157 2,514 11 2,525
Total 4,292 22 4,314 5,028 22 5,050

AM Peak Hour PM Peak Hour

Table B-1 - Existing Peak Hour Volume Summary

Analysis\Exist TM - 6/2/2017



the transportation solutions company...

Existing Project Existing Existing Project Existing
(2017) PCE Trips With Project (2017) PCE Trips With Project

AM Peak Hour PM Peak Hour

Table B-1 - Existing Peak Hour Volume Summary

2 . Project Driveway 2/Carson Street

NBL 0 0 0 0
NBT 0 0 0 0
NBR 0 0 0 0
SBL 0 0 0 0
SBT 0 0 0 0
SBR 0 0 0 0
EBL 2 2 2 2
EBT 793 4 797 1,223 4 1,227
EBR 0 0 0 0
WBL 0 0 0 0
WBT 1,353 0 1,353 1,291 0 1,291
WBR 4 4 5 5

North Leg
Approach 0 0 0 0 0 0
Departure 0 6 6 0 7 7
Total 0 6 6 0 7 7

South Leg
Approach 0 0 0 0 0 0
Departure 0 0 0 0 0 0
Total 0 0 0 0 0 0

East Leg
Approach 1,353 4 1,357 1,291 5 1,296
Departure 793 4 797 1,223 4 1,227
Total 2,146 8 2,154 2,514 9 2,523

West Leg
Approach 793 6 799 1,223 6 1,229
Departure 1,353 0 1,353 1,291 0 1,291
Total 2,146 6 2,152 2,514 6 2,520

Total Approaches
Approach 2,146 10 2,156 2,514 11 2,525
Departure 2,146 10 2,156 2,514 11 2,525
Total 4,292 20 4,312 5,028 22 5,050

Analysis\Exist TM - 6/2/2017
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Existing Project Existing Existing Project Existing
(2017) PCE Trips With Project (2017) PCE Trips With Project

AM Peak Hour PM Peak Hour

Table B-1 - Existing Peak Hour Volume Summary

3 . Los Coyotes Diagonal/Carson Street

NBL 252 1 253 303 2 305
NBT 103 0 103 201 0 201
NBR 352 0 352 535 0 535
SBL 67 0 67 87 0 87
SBT 207 0 207 123 0 123
SBR 23 1 24 31 2 33
EBL 8 1 9 33 1 34
EBT 469 1 470 988 1 989
EBR 316 1 317 202 1 203
WBL 490 0 490 414 0 414
WBT 1,078 2 1,080 957 2 959
WBR 41 0 41 108 0 108

North Leg
Approach 297 1 298 241 2 243
Departure 152 1 153 342 1 343
Total 449 2 451 583 3 586

South Leg
Approach 707 1 708 1,039 2 1,041
Departure 1,013 1 1,014 739 1 740
Total 1,720 2 1,722 1,778 3 1,781

East Leg
Approach 1,609 2 1,611 1,479 2 1,481
Departure 888 1 889 1,610 1 1,611
Total 2,497 3 2,500 3,089 3 3,092

West Leg
Approach 793 3 796 1,223 3 1,226
Departure 1,353 4 1,357 1,291 6 1,297
Total 2,146 7 2,153 2,514 9 2,523

Total Approaches
Approach 3,406 7 3,413 3,982 9 3,991
Departure 3,406 7 3,413 3,982 9 3,991
Total 6,812 14 6,826 7,964 18 7,982

Analysis\Exist TM - 6/2/2017
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Existing Cumul. Cumul. Project Cumul. Existing Cumul. Cumul. Project Cumul.
2,017 Growth Projects No Proj. Trips W Proj. 2,017 Growth Projects No Proj. Trips W Proj.

1 . Project Driveway 1/Carson Street

NBL 0 0 0 0 0 0 0 0 0 0 0 0
NBT 0 0 0 0 0 0 0 0 0 0 0 0
NBR 0 0 0 0 0 0 0 0 0 0 0 0
SBL 0 0 0 0 0 0 0 0 0 0 0 0
SBT 0 0 0 0 0 0 0 0 0 0 0 0
SBR 0 0 0 0 5 5 0 0 0 0 5 5
EBL 0 0 0 0 0 0 0 0 0 0 0 0
EBT 793 8 231 1,032 6 1,038 1,223 12 206 1,441 6 1,447
EBR 0 0 0 0 0 0 0 0 0 0 0 0
WBL 0 0 0 0 0 0 0 0 0 0 0 0
WBT 1,353 14 189 1,556 0 1,556 1,291 13 181 1,485 0 1,485
WBR 0 0 0 0 0 0 0 0 0 0 0 0

North Leg
0 0 0 0 5 5 0 0 0 0 5 5
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 5 5 0 0 0 0 5 5

South Leg
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0

East Leg
1,353 14 189 1,556 0 1,556 1,291 13 181 1,485 0 1,485
793 8 231 1,032 6 1,038 1,223 12 206 1,441 6 1,447

2,146 22 420 2,588 6 2,594 2,514 25 387 2,926 6 2,932

West Leg
793 8 231 1,032 6 1,038 1,223 12 206 1,441 6 1,447

1,353 14 189 1,556 5 1,561 1,291 13 181 1,485 5 1,490
2,146 22 420 2,588 11 2,599 2,514 25 387 2,926 11 2,937

Total Approaches
Approach 2,146 22 420 2,588 11 2,599 2,514 25 387 2,926 11 2,937
Departur 2,146 22 420 2,588 11 2,599 2,514 25 387 2,926 11 2,937
Total 4,292 44 840 5,176 22 5,198 5,028 50 774 5,852 22 5,874

Table B-2 - Cumulative (2018) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

Analysis\OY TM - 6/2/2017
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Existing Cumul. Cumul. Project Cumul. Existing Cumul. Cumul. Project Cumul.
2,017 Growth Projects No Proj. Trips W Proj. 2,017 Growth Projects No Proj. Trips W Proj.

Table B-2 - Cumulative (2018) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

2 . Project Driveway 2/Carson Street

NBL 0 0 0 0 0 0 0 0 0 0 0 0
NBT 0 0 0 0 0 0 0 0 0 0 0 0
NBR 0 0 0 0 0 0 0 0 0 0 0 0
SBL 0 0 0 0 0 0 0 0 0 0 0 0
SBT 0 0 0 0 0 0 0 0 0 0 0 0
SBR 0 0 0 0 0 0 0 0 0 0 0 0
EBL 0 0 0 0 2 2 0 0 0 0 2 2
EBT 793 8 231 1,032 4 1,036 1,223 12 206 1,441 4 1,445
EBR 0 0 0 0 0 0 0 0 0 0 0 0
WBL 0 0 0 0 0 0 0 0 0 0 0 0
WBT 1,353 14 189 1,556 0 1,556 1,291 13 181 1,485 0 1,485
WBR 0 0 0 0 4 4 0 0 0 0 5 5

North Leg
Approach 0 0 0 0 0 0 0 0 0 0 0 0
Departur 0 0 0 0 6 6 0 0 0 0 7 7
Total 0 0 0 0 6 6 0 0 0 0 7 7

South Leg
Approach 0 0 0 0 0 0 0 0 0 0 0 0
Departur 0 0 0 0 0 0 0 0 0 0 0 0
Total 0 0 0 0 0 0 0 0 0 0 0 0

East Leg
Approach 1,353 14 189 1,556 4 1,560 1,291 13 181 1,485 5 1,490
Departur 793 8 231 1,032 4 1,036 1,223 12 206 1,441 4 1,445
Total 2,146 22 420 2,588 8 2,596 2,514 25 387 2,926 9 2,935

West Leg
Approach 793 8 231 1,032 6 1,038 1,223 12 206 1,441 6 1,447
Departur 1,353 14 189 1,556 0 1,556 1,291 13 181 1,485 0 1,485
Total 2,146 22 420 2,588 6 2,594 2,514 25 387 2,926 6 2,932

Total Approaches
Approach 2,146 22 420 2,588 10 2,598 2,514 25 387 2,926 11 2,937
Departur 2,146 22 420 2,588 10 2,598 2,514 25 387 2,926 11 2,937
Total 4,292 44 840 5,176 20 5,196 5,028 50 774 5,852 22 5,874

Analysis\OY TM - 6/2/2017
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Existing Cumul. Cumul. Project Cumul. Existing Cumul. Cumul. Project Cumul.
2,017 Growth Projects No Proj. Trips W Proj. 2,017 Growth Projects No Proj. Trips W Proj.

Table B-2 - Cumulative (2018) Peak Hour Volume Summary

AM Peak Hour PM Peak Hour

3 . Los Coyotes Diagonal/Carson Street

NBL 252 3 9 264 1 265 303 3 4 310 2 312
NBT 103 1 0 104 0 104 201 2 0 203 0 203
NBR 352 4 0 356 0 356 535 5 0 540 0 540
SBL 67 1 0 68 0 68 87 1 1 89 0 89
SBT 207 2 0 209 0 209 123 1 0 124 0 124
SBR 23 0 9 32 1 33 31 0 5 36 2 38
EBL 8 0 24 32 1 33 33 0 9 42 1 43
EBT 469 5 197 671 1 672 988 10 193 1,191 1 1,192
EBR 316 3 11 330 1 331 202 2 4 208 1 209
WBL 490 5 0 495 0 495 414 4 0 418 0 418
WBT 1,078 11 153 1,242 2 1,244 957 10 167 1,134 2 1,136
WBR 41 0 1 42 0 42 108 1 0 109 0 109

North Leg
Approach 297 3 9 309 1 310 241 2 6 249 2 251
Departur 152 1 25 178 1 179 342 3 9 354 1 355
Total 449 4 34 487 2 489 583 5 15 603 3 606

South Leg
Approach 707 8 9 724 1 725 1,039 10 4 1,053 2 1,055
Departur 1,013 10 11 1,034 1 1,035 739 7 4 750 1 751
Total 1,720 18 20 1,758 2 1,760 1,778 17 8 1,803 3 1,806

East Leg
Approach 1,609 16 154 1,779 2 1,781 1,479 15 167 1,661 2 1,663
Departur 888 10 197 1,095 1 1,096 1,610 16 194 1,820 1 1,821
Total 2,497 26 351 2,874 3 2,877 3,089 31 361 3,481 3 3,484

West Leg
Approach 793 8 232 1,033 3 1,036 1,223 12 206 1,441 3 1,444
Departur 1,353 14 171 1,538 4 1,542 1,291 13 176 1,480 6 1,486
Total 2,146 22 403 2,571 7 2,578 2,514 25 382 2,921 9 2,930

Total Approaches
Approach 3,406 35 404 3,845 7 3,852 3,982 39 383 4,404 9 4,413
Departur 3,406 35 404 3,845 7 3,852 3,982 39 383 4,404 9 4,413
Total 6,812 70 808 7,690 14 7,704 7,964 78 766 8,808 18 8,826

Analysis\OY TM - 6/2/2017
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HCM 6th TWSC
1: Carson St & Driveway 1 06/02/2017

Lakewood Car Wash  06/02/2017 Existing Plus Project Conditions - AM Peak Hour Synchro 10 Report
Page 1

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 799 1353 0 0 5
Future Vol, veh/h 0 799 1353 0 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 868 1471 0 0 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 736
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.9
Pot Cap-1 Maneuver 0 - - - 0 314
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 314
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 16.7
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 314
HCM Lane V/C Ratio - - - 0.017
HCM Control Delay (s) - - - 16.7
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 0.1



HCM 6th TWSC
2: Carson St & Driveway 2 06/02/2017

Lakewood Car Wash  06/02/2017 Existing Plus Project Conditions - AM Peak Hour Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 797 1353 4 0 0
Future Vol, veh/h 2 797 1353 4 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 75 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 2 866 1471 4 0 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1475 0 - 0 - 738
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 5.3 - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 3.1 - - - - 3.9
Pot Cap-1 Maneuver 234 - - - 0 313
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 234 - - - - 313
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0.1 0 0
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 234 - - - -
HCM Lane V/C Ratio 0.009 - - - -
HCM Control Delay (s) 20.5 - - - 0
HCM Lane LOS C - - - A
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC
1: Carson St & Driveway 1 06/02/2017

Lakewood Car Wash  06/02/2017 Existing Plus Project Conditions - PM Peak Hour Synchro 10 Report
Page 1

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1229 1291 0 0 5
Future Vol, veh/h 0 1229 1291 0 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 1336 1403 0 0 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 702
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.9
Pot Cap-1 Maneuver 0 - - - 0 330
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 330
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 16.1
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 330
HCM Lane V/C Ratio - - - 0.016
HCM Control Delay (s) - - - 16.1
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 0.1



HCM 6th TWSC
2: Carson St & Driveway 2 06/02/2017

Lakewood Car Wash  06/02/2017 Existing Plus Project Conditions - PM Peak Hour Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 1227 1291 5 0 0
Future Vol, veh/h 2 1227 1291 5 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 75 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 2 1334 1403 5 0 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1408 0 - 0 - 704
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 5.3 - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 3.1 - - - - 3.9
Pot Cap-1 Maneuver 252 - - - 0 329
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 252 - - - - 329
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 252 - - - -
HCM Lane V/C Ratio 0.009 - - - -
HCM Control Delay (s) 19.4 - - - 0
HCM Lane LOS C - - - A
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC
1: Carson St & Driveway 1 06/02/2017

Lakewood Car Wash  06/02/2017 Cumulative With Project Conditions - AM Peak Hour Synchro 10 Report
Page 1

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1038 1556 0 0 5
Future Vol, veh/h 0 1038 1556 0 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 1128 1691 0 0 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 846
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.9
Pot Cap-1 Maneuver 0 - - - 0 266
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 266
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18.8
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 266
HCM Lane V/C Ratio - - - 0.02
HCM Control Delay (s) - - - 18.8
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 0.1



HCM 6th TWSC
2: Carson St & Driveway 2 06/02/2017

Lakewood Car Wash  06/02/2017 Cumulative With Project Conditions - AM Peak Hour Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 1036 1556 4 0 0
Future Vol, veh/h 2 1036 1556 4 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 75 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 2 1126 1691 4 0 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1695 0 - 0 - 848
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 5.3 - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 3.1 - - - - 3.9
Pot Cap-1 Maneuver 182 - - - 0 265
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 182 - - - - 265
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 182 - - - -
HCM Lane V/C Ratio 0.012 - - - -
HCM Control Delay (s) 25 - - - 0
HCM Lane LOS D - - - A
HCM 95th %tile Q(veh) 0 - - - -



HCM 6th TWSC
1: Carson St & Driveway 1 06/02/2017

Lakewood Car Wash  06/02/2017 Cumulative (2018) With Project Conditions - PM Peak Hour Synchro 10 Report
Page 1

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1447 1485 0 0 5
Future Vol, veh/h 0 1447 1485 0 0 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 0 1573 1614 0 0 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 807
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.9
Pot Cap-1 Maneuver 0 - - - 0 282
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 282
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 18
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 282
HCM Lane V/C Ratio - - - 0.019
HCM Control Delay (s) - - - 18
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 0.1



HCM 6th TWSC
2: Carson St & Driveway 2 06/02/2017

Lakewood Car Wash  06/02/2017 Cumulative (2018) With Project Conditions - PM Peak Hour Synchro 10 Report
Page 2

Intersection
Int Delay, s/veh 0

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 2 1445 1485 5 0 0
Future Vol, veh/h 2 1445 1485 5 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 75 - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 2 1571 1614 5 0 0
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 1619 0 - 0 - 810
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 5.3 - - - - 7.1
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 3.1 - - - - 3.9
Pot Cap-1 Maneuver 199 - - - 0 281
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 199 - - - - 281
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 0
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 199 - - - -
HCM Lane V/C Ratio 0.011 - - - -
HCM Control Delay (s) 23.3 - - - 0
HCM Lane LOS C - - - A
HCM 95th %tile Q(veh) 0 - - - -
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INTERSECTION: 3
INTERSECTION NAME: Los Coyotes Diagonal/Carson Street
NORTH/SOUTH: Los Coyotes Diagonal
EAST/WEST: Carson Street

Right

Turn # of Turn Lanegroup

Mvmt. Lanes Cond. Capacity Vol. V/C Vol. V/C

NBL 1.0 1,600 252 0.16 303 0.19
NBT 1.0 1,600 103 0.06 201 0.13
NBR 1.0 P 1,600 352 0.00 535 0.04
SBL 1.0 1,600 67 0.04 87 0.05
SBT 2.0 3,200 207 0.06 123 0.04
SBR 1.0 P 1,600 23 0.00 31 0.00
EBL 1.0 1,600 8 0.01 33 0.02
EBT 3.0 4,800 469 0.16 988 0.25
EBR 0.0 P 0 316 0.00 202 0.00
WBL 2.0 2,880 490 0.17 414 0.14
WBT 2.0 3,200 1,078 0.35 957 0.33
WBR 0.0 P 0 41 0.00 108 0.00

N/S Critical Movements 0.22 0.23
E/W Critical Movements 0.36 0.39
Right Turn Critical Movement 0.00 0.04
Clearance Interval 0.10 0.10

ICU 0.68 0.76

Level of Service (LOS) B C

Notes: ICU - Intersection Capacity Utilization
V/C - Volume to Capacity Ratio
Right Turn Conditions:

F  - Free Right Turn
O  - Overlap Phase
P  - Permitted Right Turn
N  - No Right Turn on Red

Existing Conditions

AM Peak Hour PM Peak Hour

 D:\Projects\Lakewood Car Wash\Analysis\ICU Worksheet\Exist 3
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INTERSECTION: 3
INTERSECTION NAME: Los Coyotes Diagonal/Carson Street
NORTH/SOUTH: Los Coyotes Diagonal
EAST/WEST: Carson Street

Right

Turn # of Turn Lanegroup

Mvmt. Lanes Cond. Capacity Vol. V/C Vol. V/C

NBL 1.0 1,600 253 0.16 305 0.19
NBT 1.0 1,600 103 0.06 201 0.13
NBR 1.0 P 1,600 352 0.00 535 0.04
SBL 1.0 1,600 67 0.04 87 0.05
SBT 2.0 3,200 207 0.06 123 0.04
SBR 1.0 P 1,600 24 0.00 33 0.00
EBL 1.0 1,600 9 0.01 34 0.02
EBT 3.0 4,800 470 0.16 989 0.25
EBR 0.0 P 0 317 0.00 203 0.00
WBL 2.0 2,880 490 0.17 414 0.14
WBT 2.0 3,200 1,080 0.35 959 0.33
WBR 0.0 P 0 41 0.00 108 0.00

N/S Critical Movements 0.22 0.23
E/W Critical Movements 0.36 0.39
Right Turn Critical Movement 0.00 0.04
Clearance Interval 0.10 0.10

ICU 0.68 0.76

Level of Service (LOS) B C

Notes: ICU - Intersection Capacity Utilization
V/C - Volume to Capacity Ratio
Right Turn Conditions:

F  - Free Right Turn
O  - Overlap Phase
P  - Permitted Right Turn
N  - No Right Turn on Red

Existing With Project onditions

AM Peak Hour PM Peak Hour

 D:\Projects\Lakewood Car Wash\Analysis\ICU Worksheet\Exist P 3
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INTERSECTION: 3
INTERSECTION NAME: Los Coyotes Diagonal/Carson Street
NORTH/SOUTH: Los Coyotes Diagonal
EAST/WEST: Carson Street

Right

Turn # of Turn Lanegroup

Mvmt. Lanes Cond. Capacity Vol. V/C Vol. V/C

NBL 1.0 1,600 264 0.17 310 0.19
NBT 1.0 1,600 104 0.07 203 0.13
NBR 1.0 P 1,600 356 0.00 540 0.03
SBL 1.0 1,600 68 0.04 89 0.06
SBT 2.0 3,200 209 0.07 124 0.04
SBR 1.0 P 1,600 32 0.00 36 0.00
EBL 1.0 1,600 32 0.02 42 0.03
EBT 3.0 4,800 671 0.21 1,191 0.29
EBR 0.0 P 0 330 0.00 208 0.00
WBL 2.0 2,880 495 0.17 418 0.15
WBT 2.0 3,200 1,242 0.40 1,134 0.39
WBR 0.0 P 0 42 0.00 109 0.00

N/S Critical Movements 0.24 0.23
E/W Critical Movements 0.42 0.44
Right Turn Critical Movement 0.00 0.03
Clearance Interval 0.10 0.10

ICU 0.76 0.80

Level of Service (LOS) C C

Notes: ICU - Intersection Capacity Utilization
V/C - Volume to Capacity Ratio
Right Turn Conditions:

F  - Free Right Turn
O  - Overlap Phase
P  - Permitted Right Turn
N  - No Right Turn on Red

Opening Year (2018) Without Project Conditions

AM Peak Hour PM Peak Hour
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NBL 1.0 1,600 265 0.17 312 0.20
NBT 1.0 1,600 104 0.07 203 0.13
NBR 1.0 P 1,600 356 0.00 540 0.03
SBL 1.0 1,600 68 0.04 89 0.06
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ICU 0.76 0.81

Level of Service (LOS) C D

Notes: ICU - Intersection Capacity Utilization
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N  - No Right Turn on Red
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the transportation solutions company...

June 28, 2017 
 
Eliza Laws - Senior Environmental Analyst 
Albert A. Webb Associates 
3788 McCray Street,  
Riverside, California 92506 
 
Subject:  Lakewood Car Wash – Internal Circulation Analysis 
 
Dear Eliza: 
 
Translutions, Inc. (Translutions) is pleased to provide this evaluation of onsite circulation and queuing for the 
proposed Lakewood Car Wash project. A concern was raised regarding available queuing for the combined facility. 
This evaluation has been conducted separately for the car wash part of the facility and the auto care facility, and 
then combined to evaluate the total queuing of the facility. 
 
The 94th percentile queue for the car wash facility is anticipated to be 4 vehicles in the weekend peak hour (Table 
A). This includes one car being washed and dried. In the attached markup of the site plan (Figure 1), approximately 
six vehicles can wait in line before entering the car wash building (Markup A). This does not include the three 
vehicles that can wait in the second aisle (Markup B). Based on this evaluation, it is unlikely that car wash patrons 
would spill over to the main drive aisle (Markup C). In addition, if a car wash patron wants to wipe clean their 
windows for residual droplets of water, they can make a left turn to area D of the markup and exit through the main 
driveway. 
 
The site plan provides 27 parking spaces. At any given time, 5 vehicles can be serviced in the service bay. 
Therefore, the total vehicles that can be “parked” – either in the parking bays or the service bays is 32. In addition, 
the area available for circulating vehicles for the auto care portion of the project in the main inbound drive aisle 
(Markup C) is approximately 220 feet. Assuming a vehicle lane of 22 feet, an additional approximately 10 vehicles 
can circulate or wait in the drive aisles. 
 
Assuming an average service time of 30 minutes per car, and assuming 60% of the arriving vehicles arrive in the 
peak 30 minutes, the number of vehicles arriving in the peak 30 minutes is anticipated to be approximately 28 
vehicles (60% of the peak hour inbound trips for the auto car facility). Since there are 27 parking spaces, and if all 
the service bays are in use, one vehicle will be in the circulating area. The probability of vehicles spilling over to the 
streets or the alley is therefore minimal.  
 
Please note that this evaluation assumes all inbound trips are customer trips. In reality, some people are likely to 
come in, drop off their car, and leave – and then come back, pick up their car, and leave again. This scenario 
translates to 4 trips instead of two. Another example is that someone comes in, finds out the wait time is too high, 
or checks pricing on something, and leaves, generating two trips without any actual service being done. The trip 
generation also includes employee trips, deliveries (for special order parts which the repair shop doesn’t have in 
stock), and other deliveries (water, supplies, etc.). Therefore, even in the worst-case evaluation, queues are not 
likely to exceed the available parking, and circulation space provided in the site plan.  
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CONCLUSION 
Based on this evaluation, it is unlikely that vehicle queues will exceed the available onsite circulation and parking 
area.  
 
We trust you will find this information helpful for your project entitlements. If you have any questions, please do not 
hesitate to contact us at (949) 656-3131.  
 
Sincerely, 
 

translutions, inc. 
 
Sandipan Bhattacharjee, P.E., AICP 
Principal 
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Trip Generation (Inbound) 22 during p.m. peak hour
Turn Made into Property 22 right turns
Service Rate 40.00 /hour
Arrival Rate 22.00 /hour
Arrival Percent 100.0%
Capacity 40.00 /hour
p_total 0.5500

Number of Probability Probability

Vehicles in of of  Queue Less

Queue Vehicles  or Equal to

0 45.0% 45.00%
1 24.8% 69.75%
2 13.6% 83.36%
3 7.5% 90.85%
4 4.1% 94.97%

5 2.3% 97.23%
6 1.2% 98.48%
7 0.7% 99.16%
8 0.4% 99.54%
9 0.2% 99.75%

10 0.1% 99.86%
11 0.1% 99.92%
12 0.0% 99.96%
13 0.0% 99.98%
14 0.0% 99.99%
15 0.0% 99.99%
16 0.0% 100.00%
17 0.0% 100.00%
18 0.0% 100.00%
19 0.0% 100.00%
20 0.0% 100.00%

Table A: Queuing Analysis For Car Wash (Weekend Peak Hour)

\\TRANSLUTIONS\Projects\Webb - Lakewood Car Wash\Analysis\Stacking Analysis.xlsx\Car Wash weekend (6/19/2017)



FIGURE 1

 Lakewood Car Wash
 Site Plan Markup
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\\TRANSLUTIONS\Projects\Webb - Lakewood Car Wash\Analysis\RTC\Plan Markup.xlsx (6/28/2017)
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COMMENTS AND RESPONSES  
 
The Table below lists the persons, organizations, and public agencies that provided comments to the 
City of Lakewood on the Initial Study and proposed Mitigated Negative Declaration. 
 
Comments on the Initial Study and proposed Mitigated Negative Declaration 

Agency, Organization, and/or Person making Comment Date of Communication 
Los Angeles County Sheriff’s Department June 1, 2017 

Gabrieleno Band of Mission Indians - Kizh Nation March 21, 2017 

State of California Department of Toxic Substances Control June 29, 2017 

 
The comment letters and emails received on the Initial Study and proposed Mitigated Negative 
Declaration are presented below along with the Lead Agency’s responses to the environmental points 
that were raised.  The comment letters and corresponding responses appear in the same order as they 
are listed in the Table above. 
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Letter from the Los Angeles County Sheriff’s Department, James P. Wolak, Captain – Page 1 
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Letter from the Los Angeles County Sheriff’s Department, James P. Wolak, Captain – Page 2 
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Responses to Letter from the Los Angeles County Sheriff’s Department, James P. Wolak 
 
The above conditions were incorporated into the proposed Resolution of Approval that will be 
considered by the Planning and Environment Commission: 
 

1. Parking should be configured for and maintained with sufficient lighting to illuminate the 
appearance and conduct of all persons in parking areas. 

2. Emphasize the importance of effective communication between the managers of the 
establishment regarding professional business practices. 

3. Management should have an ongoing liaison relationship with members of the Sheriff's 
Department, so that communication can be easily facilitated if problems occur. 

4. The establishment should be required to have a working "State of the art" video surveillance 
system in place to allow Sheriff's personnel to assist in criminal investigations. The storage 
medium should be secured in such a manner as to not to facilitate the easy removal from 
unauthorized personnel or employees under duress. 

5. The establishment should be required to have a "State of the art" silent robbery alarm system 
in place to allow employees to promptly report crimes in progress, if they are safely able to 
do so. 

6. No alcohol allowed, including refusal of services to any intoxicated person, or person who is 
under the influence of a controlled substance. 

7. This CUP shall be subject to a six month review after the initial opening of the carwash 
facility allowing input from the Sheriff's Department for any concerns that may arise. 

8. The proposed business of Car Wash and Car Service management should have an ongoing 
liaison relationship with the Sheriff's Department and the city of Lakewood, to ensure a 
strong level of communication for crime prevention and problem solving efforts. 
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First letter from the Gabrieleno Band of Mission Indians – Kizh Nation – Page 1 
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Second letter from the Gabrieleno Band of Mission Indians – Kizh Nation – Page 1 
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Second letter from the Gabrieleno Band of Mission Indians – Kizh Nation – Page 2 
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Second letter from the Gabrieleno Band of Mission Indians – Kizh Nation – Page 3 
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Responses to letters from the Gabrieleno Band of Mission Indians – Kizh Nation – Page 1 
 
The Gabrieleno Band of Mission Indians - Kizh Nation (Kizh Nation) requested consolation for this 
project pursuant to AB-52.  Prior to consultation, proposed mitigation measures were sent to the 
Kizh Nation.  The consultation took place on June 21, 2017 and the Kizh Nation proposed a full-
time Native American (NA) monitor during project implementation.  The City reviewed the request 
for a full-time Native American (NA) monitor during project implementation and after further 
consideration, it was found that a full-time NA monitor is not warranted based on the following 
conclusions: 
 

- A certified archaeologist will be available on site during ground disturbing activities and are 
trained to identify NA cultural resources. 
 

- The project area is not located within an area that is known to be sensitive for tribal cultural 
resources according to local archives and the Native American Heritage Commission. 
 

- The proposed mitigations for this project are the same mitigations to be implemented for 
recent projects in the city which required significantly greater expanse and depth of 
excavation (up to 20 feet below grade) in comparison to the currently proposed intersection 
improvements whose ground disturbing activities are mostly limited to more shallow 
excavations.  Additionally, the similarly proposed mitigations to provide full-time 
archaeological monitoring during earthmoving activities on-site were considered to be 
satisfactory based on consultation w/other local tribes as a result of the City’s effort to 
protect NA cultural resources during project implementation. 

 
Nonetheless, the City is committed to fulfill its responsibility in respect to protecting NA cultural 
resources but unless there is further demonstrable evidence that potentially sensitive NA cultural 
resource underlie the project area, the City believes that the proposed archaeological monitoring 
program for the project (to be performed by a licensed archaeologist on-site during any earthmoving 
activities) will be adequate.  As such, the original, proposed mitigation measure have been 
incorporated into the Initial Study/Mitigated Negative Declaration and implemented as part of the 
project’s Mitigation Monitoring and Reporting Program. 
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Letter from the State of California - Department of Toxic Substances Control – Page 1 

 
 
 



 

 73

Letter from the State of California - Department of Toxic Substances Control – Page 2 
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Letter from the State of California - Department of Toxic Substances Control – Page 3 
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Response to letters from the State of California - Department of Toxic Substances Control 
Page 1 
 
1.  Appendix F contains the Asbestos and Lead Paint Survey and Hazardous Building Materials 
Inventory Memo and Report for this project. According to City of Lakewood building permit 
records, the site appears to have first been developed with a temporary sales office for a 
residential development in 1952.  In 1957 permits were issued for a warehouse addition to an 
existing market owned by Schumard Brothers.  Subsequent permits show that it was Sunfair 
Market, Inc., Jenkins Market, Arthur’s Market, and then Eddie’s Liquor #29.  The market 
building was demolished in 1989 and a McDonald’s drive-thru restaurant was completed in 
October 1989.   The McDonald’s drive-thru restaurant closed in 2016. 
 
2.  Appendix F contains the Asbestos and Lead Paint Survey and Hazardous Building Materials 
Inventory Memo and Report for this project. 
 
3.  See Section IX. Hydrology And Water Quality for the discussion on wastewater. 
 
4.  Appendix F contains the Asbestos and Lead Paint Survey and Hazardous Building Materials 
Inventory Memo and Report for this project. 
 
5.  See Appendix A (South Central Coastal Information Center Record Search Results).  The 
report does not indicate extensive agricultural or agricultural related that would otherwise 
generate substantial levels of pesticides.  Appendix F contains the Asbestos and Lead Paint 
Survey and Hazardous Building Materials Inventory Memo and Report for this project.  It does 
not contain require mitigation for pesticide residues. 
 
6.  Appendix F contains the Asbestos and Lead Paint Survey and Hazardous Building Materials 
Inventory Memo and Report for this project. According to City of Lakewood building permit 
records, the site appears to have first been developed with a temporary sales office for a 
residential development in 1952.  In 1957 permits were issued for a warehouse addition to an 
existing market owned by Schumard Brothers.  Subsequent permits show that it was Sunfair 
Market, Inc., Jenkins Market, Arthur’s Market, and then Eddie’s Liquor #29.  The market 
building was demolished in 1989 and a McDonald’s drive-thru restaurant was completed in 
October 1989.   The McDonald’s drive-thru restaurant closed in 2016. 
 
7.  Comment received. 
 
8.  Comment received. 
 
 
 
 




