
Project Characteristics - CO2 intensity based on 5-year average (PG&E, 2015).

Land Use - Approximately 1.74-acre project site

Construction Phase - Construction of the proposed project is anticipated to begin in January 2020 and would occur over a 3 to 4 month period. Demolition 
activities are anticipated to occur over an approximately 1 month period and grading would occur over an approximate 5 day period. An overlap of demolition 
and grading activities is anticipated. Exterior work such as foundation installation, construction, and installation of pavements is expected to occur over a 2 to 3 
month period.

Grading - up to 6,475 cubic yards of cut would be off-hauled

Demolition - Approximately 3,624 tons of demolition waste would be generated by the proposed project

Vehicle Trips - Assuming 20% higher trips than ITE trip rates, consistent with the project's AM peak hour trip generation estimates and internalization rate and 
pass-by rates.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 72.00 Space 0.74 28,800.00 0

Gasoline/Service Station 24.00 Pump 1.00 3,388.20 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

5

Wind Speed (m/s) Precipitation Freq (Days)2.2 64

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2020Operational Year

CO2 Intensity 
(lb/MWhr)

328.8 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Costco Business Center Fuel Facility
Bay Area AQMD Air District, Annual
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 200.00 45.00

tblConstructionPhase NumDays 20.00 25.00

tblConstructionPhase NumDays 4.00 5.00

tblConstructionPhase NumDays 2.00 5.00

tblGrading AcresOfGrading 1.88 1.50

tblGrading AcresOfGrading 2.50 1.00

tblGrading MaterialExported 0.00 6,475.00

tblLandUse LotAcreage 0.65 0.74

tblLandUse LotAcreage 0.08 1.00

tblProjectCharacteristics CO2IntensityFactor 641.35 328.8

tblVehicleTrips ST_TR 168.56 113.41

tblVehicleTrips SU_TR 168.56 113.41

tblVehicleTrips WD_TR 168.56 113.41
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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

2020 0.1170 0.9138 0.6206 1.4900e-
003

0.0801 0.0396 0.1197 0.0237 0.0376 0.0612 0.0000 132.8640 132.8640 0.0211 0.0000 133.3913

Maximum 0.1170 0.9138 0.6206 1.4900e-
003

0.0801 0.0396 0.1197 0.0237 0.0376 0.0612 0.0000 132.8640 132.8640 0.0211 0.0000 133.3913

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

2020 0.1170 0.9138 0.6206 1.4900e-
003

0.0801 0.0396 0.1197 0.0237 0.0376 0.0612 0.0000 132.8639 132.8639 0.0211 0.0000 133.3912

Maximum 0.1170 0.9138 0.6206 1.4900e-
003

0.0801 0.0396 0.1197 0.0237 0.0376 0.0612 0.0000 132.8639 132.8639 0.0211 0.0000 133.3912

Mitigated 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 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
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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 0.0176 1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Energy 4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 9.7985 9.7985 5.6000e-
004

1.8000e-
004

9.8658

Mobile 0.5797 2.1649 4.1097 8.6500e-
003

0.5838 0.0104 0.5941 0.1567 9.7400e-
003

0.1665 0.0000 794.0350 794.0350 0.0494 0.0000 795.2698

Waste 0.0000 0.0000 0.0000 0.0000 2.6247 0.0000 2.6247 0.1551 0.0000 6.5025

Water 0.0000 0.0000 0.0000 0.0000 0.1011 0.3592 0.4604 0.0104 2.5000e-
004

0.7959

Total 0.5977 2.1691 4.1141 8.6700e-
003

0.5838 0.0107 0.5945 0.1567 0.0101 0.1668 2.7258 804.1945 806.9203 0.2155 4.3000e-
004

812.4358

Unmitigated Operational

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

1 1-6-2020 4-5-2020 0.8839 0.8839

2 4-6-2020 7-5-2020 0.0431 0.0431

Highest 0.8839 0.8839
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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 0.0176 1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Energy 4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 9.7985 9.7985 5.6000e-
004

1.8000e-
004

9.8658

Mobile 0.5797 2.1649 4.1097 8.6500e-
003

0.5838 0.0104 0.5941 0.1567 9.7400e-
003

0.1665 0.0000 794.0350 794.0350 0.0494 0.0000 795.2698

Waste 0.0000 0.0000 0.0000 0.0000 2.6247 0.0000 2.6247 0.1551 0.0000 6.5025

Water 0.0000 0.0000 0.0000 0.0000 0.1011 0.3592 0.4604 0.0104 2.5000e-
004

0.7959

Total 0.5977 2.1691 4.1141 8.6700e-
003

0.5838 0.0107 0.5945 0.1567 0.0101 0.1668 2.7258 804.1945 806.9203 0.2155 4.3000e-
004

812.4358

Mitigated Operational

3.0 Construction Detail

Construction Phase

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
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/6/2020 2/7/2020 5 25

2 Site Preparation Site Preparation 1/27/2020 1/31/2020 5 5

3 Grading Grading 2/3/2020 2/7/2020 5 5

4 Building Construction Building Construction 2/10/2020 4/10/2020 5 45

5 Paving Paving 3/16/2020 3/27/2020 5 10

6 Architectural Coating Architectural Coating 3/30/2020 4/10/2020 5 10

OffRoad Equipment

Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 5,082; Non-Residential Outdoor: 1,694; Striped Parking Area: 1,728 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0.74
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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

Site Preparation Graders 1 8.00 187 0.41

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Paving Pavers 1 6.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 1 7.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT
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3.2 Demolition - 2020

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 0.0388 0.0000 0.0388 5.8700e-
003

0.0000 5.8700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0266 0.2618 0.1832 3.0000e-
004

0.0144 0.0144 0.0135 0.0135 0.0000 26.3346 26.3346 6.7700e-
003

0.0000 26.5038

Total 0.0266 0.2618 0.1832 3.0000e-
004

0.0388 0.0144 0.0532 5.8700e-
003

0.0135 0.0193 0.0000 26.3346 26.3346 6.7700e-
003

0.0000 26.5038

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

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 0.00 358.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 809.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 13.00 5.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 3.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2020

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 1.4900e-
003

0.0523 0.0105 1.4000e-
004

3.0200e-
003

1.7000e-
004

3.1900e-
003

8.3000e-
004

1.6000e-
004

9.9000e-
004

0.0000 13.7181 13.7181 7.1000e-
004

0.0000 13.7357

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 5.4000e-
004

3.9000e-
004

3.9900e-
003

1.0000e-
005

1.2800e-
003

1.0000e-
005

1.2900e-
003

3.4000e-
004

1.0000e-
005

3.5000e-
004

0.0000 1.1250 1.1250 3.0000e-
005

0.0000 1.1256

Total 2.0300e-
003

0.0527 0.0145 1.5000e-
004

4.3000e-
003

1.8000e-
004

4.4800e-
003

1.1700e-
003

1.7000e-
004

1.3400e-
003

0.0000 14.8430 14.8430 7.4000e-
004

0.0000 14.8614

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 0.0388 0.0000 0.0388 5.8700e-
003

0.0000 5.8700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0266 0.2618 0.1832 3.0000e-
004

0.0144 0.0144 0.0135 0.0135 0.0000 26.3346 26.3346 6.7700e-
003

0.0000 26.5038

Total 0.0266 0.2618 0.1832 3.0000e-
004

0.0388 0.0144 0.0532 5.8700e-
003

0.0135 0.0193 0.0000 26.3346 26.3346 6.7700e-
003

0.0000 26.5038

Mitigated Construction On-Site
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3.2 Demolition - 2020

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 1.4900e-
003

0.0523 0.0105 1.4000e-
004

3.0200e-
003

1.7000e-
004

3.1900e-
003

8.3000e-
004

1.6000e-
004

9.9000e-
004

0.0000 13.7181 13.7181 7.1000e-
004

0.0000 13.7357

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 5.4000e-
004

3.9000e-
004

3.9900e-
003

1.0000e-
005

1.2800e-
003

1.0000e-
005

1.2900e-
003

3.4000e-
004

1.0000e-
005

3.5000e-
004

0.0000 1.1250 1.1250 3.0000e-
005

0.0000 1.1256

Total 2.0300e-
003

0.0527 0.0145 1.5000e-
004

4.3000e-
003

1.8000e-
004

4.4800e-
003

1.1700e-
003

1.7000e-
004

1.3400e-
003

0.0000 14.8430 14.8430 7.4000e-
004

0.0000 14.8614

Mitigated Construction Off-Site

3.3 Site Preparation - 2020

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 0.0137 0.0000 0.0137 7.3000e-
003

0.0000 7.3000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.0700e-
003

0.0459 0.0193 4.0000e-
005

2.0500e-
003

2.0500e-
003

1.8900e-
003

1.8900e-
003

0.0000 3.7816 3.7816 1.2200e-
003

0.0000 3.8122

Total 4.0700e-
003

0.0459 0.0193 4.0000e-
005

0.0137 2.0500e-
003

0.0158 7.3000e-
003

1.8900e-
003

9.1900e-
003

0.0000 3.7816 3.7816 1.2200e-
003

0.0000 3.8122

Unmitigated Construction On-Site
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3.3 Site Preparation - 2020

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 7.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 1.6000e-
004

0.0000 1.6000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1385 0.1385 0.0000 0.0000 0.1385

Total 7.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 1.6000e-
004

0.0000 1.6000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1385 0.1385 0.0000 0.0000 0.1385

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 0.0137 0.0000 0.0137 7.3000e-
003

0.0000 7.3000e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.0700e-
003

0.0459 0.0193 4.0000e-
005

2.0500e-
003

2.0500e-
003

1.8900e-
003

1.8900e-
003

0.0000 3.7816 3.7816 1.2200e-
003

0.0000 3.8122

Total 4.0700e-
003

0.0459 0.0193 4.0000e-
005

0.0137 2.0500e-
003

0.0158 7.3000e-
003

1.8900e-
003

9.1900e-
003

0.0000 3.7816 3.7816 1.2200e-
003

0.0000 3.8122

Mitigated Construction On-Site
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3.3 Site Preparation - 2020

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 7.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 1.6000e-
004

0.0000 1.6000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1385 0.1385 0.0000 0.0000 0.1385

Total 7.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 1.6000e-
004

0.0000 1.6000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1385 0.1385 0.0000 0.0000 0.1385

Mitigated Construction Off-Site

3.4 Grading - 2020

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 0.0125 0.0000 0.0125 6.3500e-
003

0.0000 6.3500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.3700e-
003

0.0377 0.0161 4.0000e-
005

1.7100e-
003

1.7100e-
003

1.5700e-
003

1.5700e-
003

0.0000 3.0974 3.0974 1.0000e-
003

0.0000 3.1224

Total 3.3700e-
003

0.0377 0.0161 4.0000e-
005

0.0125 1.7100e-
003

0.0142 6.3500e-
003

1.5700e-
003

7.9200e-
003

0.0000 3.0974 3.0974 1.0000e-
003

0.0000 3.1224

Unmitigated Construction On-Site
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3.4 Grading - 2020

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 3.3800e-
003

0.1183 0.0238 3.2000e-
004

6.8300e-
003

3.8000e-
004

7.2100e-
003

1.8800e-
003

3.7000e-
004

2.2400e-
003

0.0000 30.9998 30.9998 1.6000e-
003

0.0000 31.0397

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 7.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 1.6000e-
004

0.0000 1.6000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1385 0.1385 0.0000 0.0000 0.1385

Total 3.4500e-
003

0.1183 0.0243 3.2000e-
004

6.9900e-
003

3.8000e-
004

7.3700e-
003

1.9200e-
003

3.7000e-
004

2.2800e-
003

0.0000 31.1383 31.1383 1.6000e-
003

0.0000 31.1782

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 0.0125 0.0000 0.0125 6.3500e-
003

0.0000 6.3500e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 3.3700e-
003

0.0377 0.0161 4.0000e-
005

1.7100e-
003

1.7100e-
003

1.5700e-
003

1.5700e-
003

0.0000 3.0974 3.0974 1.0000e-
003

0.0000 3.1224

Total 3.3700e-
003

0.0377 0.0161 4.0000e-
005

0.0125 1.7100e-
003

0.0142 6.3500e-
003

1.5700e-
003

7.9200e-
003

0.0000 3.0974 3.0974 1.0000e-
003

0.0000 3.1224

Mitigated Construction On-Site
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3.4 Grading - 2020

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 3.3800e-
003

0.1183 0.0238 3.2000e-
004

6.8300e-
003

3.8000e-
004

7.2100e-
003

1.8800e-
003

3.7000e-
004

2.2400e-
003

0.0000 30.9998 30.9998 1.6000e-
003

0.0000 31.0397

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 7.0000e-
005

5.0000e-
005

4.9000e-
004

0.0000 1.6000e-
004

0.0000 1.6000e-
004

4.0000e-
005

0.0000 4.0000e-
005

0.0000 0.1385 0.1385 0.0000 0.0000 0.1385

Total 3.4500e-
003

0.1183 0.0243 3.2000e-
004

6.9900e-
003

3.8000e-
004

7.3700e-
003

1.9200e-
003

3.7000e-
004

2.2800e-
003

0.0000 31.1383 31.1383 1.6000e-
003

0.0000 31.1782

Mitigated Construction Off-Site

3.5 Building Construction - 2020

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 0.0457 0.3327 0.2967 5.0000e-
004

0.0179 0.0179 0.0173 0.0173 0.0000 40.8470 40.8470 7.5800e-
003

0.0000 41.0366

Total 0.0457 0.3327 0.2967 5.0000e-
004

0.0179 0.0179 0.0173 0.0173 0.0000 40.8470 40.8470 7.5800e-
003

0.0000 41.0366

Unmitigated Construction On-Site
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3.5 Building Construction - 2020

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 4.4000e-
004

0.0130 3.2600e-
003

3.0000e-
005

7.4000e-
004

6.0000e-
005

8.0000e-
004

2.1000e-
004

6.0000e-
005

2.7000e-
004

0.0000 2.9455 2.9455 1.5000e-
004

0.0000 2.9493

Worker 9.7000e-
004

6.9000e-
004

7.1800e-
003

2.0000e-
005

2.3100e-
003

2.0000e-
005

2.3300e-
003

6.1000e-
004

1.0000e-
005

6.3000e-
004

0.0000 2.0249 2.0249 5.0000e-
005

0.0000 2.0262

Total 1.4100e-
003

0.0137 0.0104 5.0000e-
005

3.0500e-
003

8.0000e-
005

3.1300e-
003

8.2000e-
004

7.0000e-
005

9.0000e-
004

0.0000 4.9704 4.9704 2.0000e-
004

0.0000 4.9754

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 0.0457 0.3327 0.2967 5.0000e-
004

0.0179 0.0179 0.0173 0.0173 0.0000 40.8469 40.8469 7.5800e-
003

0.0000 41.0365

Total 0.0457 0.3327 0.2967 5.0000e-
004

0.0179 0.0179 0.0173 0.0173 0.0000 40.8469 40.8469 7.5800e-
003

0.0000 41.0365

Mitigated Construction On-Site
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3.5 Building Construction - 2020

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 4.4000e-
004

0.0130 3.2600e-
003

3.0000e-
005

7.4000e-
004

6.0000e-
005

8.0000e-
004

2.1000e-
004

6.0000e-
005

2.7000e-
004

0.0000 2.9455 2.9455 1.5000e-
004

0.0000 2.9493

Worker 9.7000e-
004

6.9000e-
004

7.1800e-
003

2.0000e-
005

2.3100e-
003

2.0000e-
005

2.3300e-
003

6.1000e-
004

1.0000e-
005

6.3000e-
004

0.0000 2.0249 2.0249 5.0000e-
005

0.0000 2.0262

Total 1.4100e-
003

0.0137 0.0104 5.0000e-
005

3.0500e-
003

8.0000e-
005

3.1300e-
003

8.2000e-
004

7.0000e-
005

9.0000e-
004

0.0000 4.9704 4.9704 2.0000e-
004

0.0000 4.9754

Mitigated Construction Off-Site

3.6 Paving - 2020

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 4.2000e-
003

0.0423 0.0444 7.0000e-
005

2.3500e-
003

2.3500e-
003

2.1600e-
003

2.1600e-
003

0.0000 5.8829 5.8829 1.8600e-
003

0.0000 5.9295

Paving 9.7000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 5.1700e-
003

0.0423 0.0444 7.0000e-
005

2.3500e-
003

2.3500e-
003

2.1600e-
003

2.1600e-
003

0.0000 5.8829 5.8829 1.8600e-
003

0.0000 5.9295

Unmitigated Construction On-Site
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3.6 Paving - 2020

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 2.2000e-
004

1.5000e-
004

1.6000e-
003

0.0000 5.1000e-
004

0.0000 5.2000e-
004

1.4000e-
004

0.0000 1.4000e-
004

0.0000 0.4500 0.4500 1.0000e-
005

0.0000 0.4503

Total 2.2000e-
004

1.5000e-
004

1.6000e-
003

0.0000 5.1000e-
004

0.0000 5.2000e-
004

1.4000e-
004

0.0000 1.4000e-
004

0.0000 0.4500 0.4500 1.0000e-
005

0.0000 0.4503

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 4.2000e-
003

0.0423 0.0444 7.0000e-
005

2.3500e-
003

2.3500e-
003

2.1600e-
003

2.1600e-
003

0.0000 5.8828 5.8828 1.8600e-
003

0.0000 5.9295

Paving 9.7000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 5.1700e-
003

0.0423 0.0444 7.0000e-
005

2.3500e-
003

2.3500e-
003

2.1600e-
003

2.1600e-
003

0.0000 5.8828 5.8828 1.8600e-
003

0.0000 5.9295

Mitigated Construction On-Site
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3.6 Paving - 2020

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 2.2000e-
004

1.5000e-
004

1.6000e-
003

0.0000 5.1000e-
004

0.0000 5.2000e-
004

1.4000e-
004

0.0000 1.4000e-
004

0.0000 0.4500 0.4500 1.0000e-
005

0.0000 0.4503

Total 2.2000e-
004

1.5000e-
004

1.6000e-
003

0.0000 5.1000e-
004

0.0000 5.2000e-
004

1.4000e-
004

0.0000 1.4000e-
004

0.0000 0.4500 0.4500 1.0000e-
005

0.0000 0.4503

Mitigated Construction Off-Site

3.7 Architectural Coating - 2020

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 0.0237 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.2100e-
003

8.4200e-
003

9.1600e-
003

1.0000e-
005

5.5000e-
004

5.5000e-
004

5.5000e-
004

5.5000e-
004

0.0000 1.2766 1.2766 1.0000e-
004

0.0000 1.2791

Total 0.0249 8.4200e-
003

9.1600e-
003

1.0000e-
005

5.5000e-
004

5.5000e-
004

5.5000e-
004

5.5000e-
004

0.0000 1.2766 1.2766 1.0000e-
004

0.0000 1.2791

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2020

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 5.0000e-
005

4.0000e-
005

3.7000e-
004

0.0000 1.2000e-
004

0.0000 1.2000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.1038 0.1038 0.0000 0.0000 0.1039

Total 5.0000e-
005

4.0000e-
005

3.7000e-
004

0.0000 1.2000e-
004

0.0000 1.2000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.1038 0.1038 0.0000 0.0000 0.1039

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 0.0237 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.2100e-
003

8.4200e-
003

9.1600e-
003

1.0000e-
005

5.5000e-
004

5.5000e-
004

5.5000e-
004

5.5000e-
004

0.0000 1.2766 1.2766 1.0000e-
004

0.0000 1.2791

Total 0.0249 8.4200e-
003

9.1600e-
003

1.0000e-
005

5.5000e-
004

5.5000e-
004

5.5000e-
004

5.5000e-
004

0.0000 1.2766 1.2766 1.0000e-
004

0.0000 1.2791

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2020

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 5.0000e-
005

4.0000e-
005

3.7000e-
004

0.0000 1.2000e-
004

0.0000 1.2000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.1038 0.1038 0.0000 0.0000 0.1039

Total 5.0000e-
005

4.0000e-
005

3.7000e-
004

0.0000 1.2000e-
004

0.0000 1.2000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.1038 0.1038 0.0000 0.0000 0.1039

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 0.5797 2.1649 4.1097 8.6500e-
003

0.5838 0.0104 0.5941 0.1567 9.7400e-
003

0.1665 0.0000 794.0350 794.0350 0.0494 0.0000 795.2698

Unmitigated 0.5797 2.1649 4.1097 8.6500e-
003

0.5838 0.0104 0.5941 0.1567 9.7400e-
003

0.1665 0.0000 794.0350 794.0350 0.0494 0.0000 795.2698

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

Gasoline/Service Station 2,721.84 2,721.84 2721.84 1,568,238 1,568,238

Parking Lot 0.00 0.00 0.00

Total 2,721.84 2,721.84 2,721.84 1,568,238 1,568,238

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

Gasoline/Service Station 9.50 7.30 7.30 2.00 79.00 19.00 14 27 59

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

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

Gasoline/Service Station 0.573139 0.040894 0.193976 0.114604 0.017740 0.005371 0.017133 0.024527 0.002545 0.002442 0.005942 0.000877 0.000812

Parking Lot 0.573139 0.040894 0.193976 0.114604 0.017740 0.005371 0.017133 0.024527 0.002545 0.002442 0.005942 0.000877 0.000812
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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 5.3236 5.3236 4.7000e-
004

1.0000e-
004

5.3643

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 5.3236 5.3236 4.7000e-
004

1.0000e-
004

5.3643

NaturalGas 
Mitigated

4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 4.4750 4.4750 9.0000e-
005

8.0000e-
005

4.5016

NaturalGas 
Unmitigated

4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 4.4750 4.4750 9.0000e-
005

8.0000e-
005

4.5016

5.1 Mitigation Measures Energy

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

Gasoline/Service 
Station

83857.9 4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 4.4750 4.4750 9.0000e-
005

8.0000e-
005

4.5016

Parking Lot 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 4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 4.4750 4.4750 9.0000e-
005

8.0000e-
005

4.5016

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

Gasoline/Service 
Station

83857.9 4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 4.4750 4.4750 9.0000e-
005

8.0000e-
005

4.5016

Parking Lot 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 4.5000e-
004

4.1100e-
003

3.4500e-
003

2.0000e-
005

3.1000e-
004

3.1000e-
004

3.1000e-
004

3.1000e-
004

0.0000 4.4750 4.4750 9.0000e-
005

8.0000e-
005

4.5016

Mitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Gasoline/Service 
Station

25614.8 3.8202 3.4000e-
004

7.0000e-
005

3.8494

Parking Lot 10080 1.5033 1.3000e-
004

3.0000e-
005

1.5148

Total 5.3236 4.7000e-
004

1.0000e-
004

5.3643

Unmitigated

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Gasoline/Service 
Station

25614.8 3.8202 3.4000e-
004

7.0000e-
005

3.8494

Parking Lot 10080 1.5033 1.3000e-
004

3.0000e-
005

1.5148

Total 5.3236 4.7000e-
004

1.0000e-
004

5.3643

Mitigated
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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 0.0176 1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Unmitigated 0.0176 1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
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 tons/yr MT/yr

Architectural 
Coating

2.3700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 8.0000e-
005

1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Total 0.0175 1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Unmitigated
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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

2.3700e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0151 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 8.0000e-
005

1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Total 0.0175 1.0000e-
005

8.9000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.7200e-
003

1.7200e-
003

0.0000 0.0000 1.8300e-
003

Mitigated
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Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.4604 0.0104 2.5000e-
004

0.7959

Unmitigated 0.4604 0.0104 2.5000e-
004

0.7959

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Gasoline/Service 
Station

0.318765 / 
0.195372

0.4604 0.0104 2.5000e-
004

0.7959

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.4604 0.0104 2.5000e-
004

0.7959

Unmitigated

CalEEMod Version: CalEEMod.2016.3.2 Date: 7/2/2019 9:49 AMPage 27 of 30

Costco Business Center Fuel Facility - Bay Area AQMD Air District, Annual



8.1 Mitigation Measures Waste

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Gasoline/Service 
Station

0.318765 / 
0.195372

0.4604 0.0104 2.5000e-
004

0.7959

Parking Lot 0 / 0 0.0000 0.0000 0.0000 0.0000

Total 0.4604 0.0104 2.5000e-
004

0.7959

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 2.6247 0.1551 0.0000 6.5025

 Unmitigated 2.6247 0.1551 0.0000 6.5025

Category/Year
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8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Gasoline/Service 
Station

12.93 2.6247 0.1551 0.0000 6.5025

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 2.6247 0.1551 0.0000 6.5025

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Gasoline/Service 
Station

12.93 2.6247 0.1551 0.0000 6.5025

Parking Lot 0 0.0000 0.0000 0.0000 0.0000

Total 2.6247 0.1551 0.0000 6.5025

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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Project Characteristics - CO2 intensity based on 5-year average (PG&E, 2015).

Land Use - Approximately 1.74-acre project site

Construction Phase - Construction of the proposed project is anticipated to begin in January 2020 and would occur over a 3 to 4 month period. Demolition 
activities are anticipated to occur over an approximately 1 month period and grading would occur over an approximate 5 day period. An overlap of demolition 
and grading activities is anticipated. Exterior work such as foundation installation, construction, and installation of pavements is expected to occur over a 2 to 3 
month period.

Grading - up to 6,475 cubic yards of cut would be off-hauled

Demolition - Approximately 3,624 tons of demolition waste would be generated by the proposed project

Vehicle Trips - Assuming 20% higher trips than ITE trip rates, consistent with the project's AM peak hour trip generation estimates and internalization rate and 
pass-by rates.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 72.00 Space 0.74 28,800.00 0

Gasoline/Service Station 24.00 Pump 1.00 3,388.20 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

5

Wind Speed (m/s) Precipitation Freq (Days)2.2 64

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2020Operational Year

CO2 Intensity 
(lb/MWhr)

328.8 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Costco Business Center Fuel Facility
Bay Area AQMD Air District, Summer
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2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 200.00 45.00

tblConstructionPhase NumDays 20.00 25.00

tblConstructionPhase NumDays 4.00 5.00

tblConstructionPhase NumDays 2.00 5.00

tblGrading AcresOfGrading 1.88 1.50

tblGrading AcresOfGrading 2.50 1.00

tblGrading MaterialExported 0.00 6,475.00

tblLandUse LotAcreage 0.65 0.74

tblLandUse LotAcreage 0.08 1.00

tblProjectCharacteristics CO2IntensityFactor 641.35 328.8

tblVehicleTrips ST_TR 168.56 113.41

tblVehicleTrips SU_TR 168.56 113.41

tblVehicleTrips WD_TR 168.56 113.41
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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

2020 7.0819 86.5245 31.7013 0.1800 11.3325 2.0029 13.3353 3.8978 1.8646 5.7623 0.0000 18,844.39
39

18,844.39
39

1.7924 0.0000 18,889.20
34

Maximum 7.0819 86.5245 31.7013 0.1800 11.3325 2.0029 13.3353 3.8978 1.8646 5.7623 0.0000 18,844.39
39

18,844.39
39

1.7924 0.0000 18,889.20
34

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

2020 7.0819 86.5245 31.7013 0.1800 11.3325 2.0029 13.3353 3.8978 1.8646 5.7623 0.0000 18,844.39
39

18,844.39
39

1.7924 0.0000 18,889.20
34

Maximum 7.0819 86.5245 31.7013 0.1800 11.3325 2.0029 13.3353 3.8978 1.8646 5.7623 0.0000 18,844.39
39

18,844.39
39

1.7924 0.0000 18,889.20
34

Mitigated 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 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
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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 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Energy 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Mobile 3.7706 11.7249 20.9441 0.0501 3.3323 0.0566 3.3889 0.8917 0.0531 0.9448 5,075.568
0

5,075.568
0

0.2864 5,082.727
9

Total 3.8697 11.7475 20.9729 0.0503 3.3323 0.0584 3.3906 0.8917 0.0548 0.9465 5,102.618
1

5,102.618
1

0.2870 5.0000e-
004

5,109.940
1

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 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Energy 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Mobile 3.7706 11.7249 20.9441 0.0501 3.3323 0.0566 3.3889 0.8917 0.0531 0.9448 5,075.568
0

5,075.568
0

0.2864 5,082.727
9

Total 3.8697 11.7475 20.9729 0.0503 3.3323 0.0584 3.3906 0.8917 0.0548 0.9465 5,102.618
1

5,102.618
1

0.2870 5.0000e-
004

5,109.940
1

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 1/6/2020 2/7/2020 5 25

2 Site Preparation Site Preparation 1/27/2020 1/31/2020 5 5

3 Grading Grading 2/3/2020 2/7/2020 5 5

4 Building Construction Building Construction 2/10/2020 4/10/2020 5 45

5 Paving Paving 3/16/2020 3/27/2020 5 10

6 Architectural Coating Architectural Coating 3/30/2020 4/10/2020 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: 5,082; Non-Residential Outdoor: 1,694; Striped Parking Area: 1,728 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0.74
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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

Site Preparation Graders 1 8.00 187 0.41

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Paving Pavers 1 6.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 1 7.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT
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3.2 Demolition - 2020

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 3.1020 0.0000 3.1020 0.4697 0.0000 0.4697 0.0000 0.0000

Off-Road 2.1262 20.9463 14.6573 0.0241 1.1525 1.1525 1.0761 1.0761 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Total 2.1262 20.9463 14.6573 0.0241 3.1020 1.1525 4.2545 0.4697 1.0761 1.5458 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

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 0.00 358.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 809.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 13.00 5.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 3.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2020

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 0.1182 4.1019 0.8152 0.0114 0.2502 0.0134 0.2636 0.0686 0.0128 0.0814 1,218.322
0

1,218.322
0

0.0610 1,219.845
7

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 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Total 0.1634 4.1293 1.1640 0.0125 0.3570 0.0141 0.3711 0.0969 0.0135 0.1103 1,325.023
0

1,325.023
0

0.0635 1,326.610
9

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 3.1020 0.0000 3.1020 0.4697 0.0000 0.4697 0.0000 0.0000

Off-Road 2.1262 20.9463 14.6573 0.0241 1.1525 1.1525 1.0761 1.0761 0.0000 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Total 2.1262 20.9463 14.6573 0.0241 3.1020 1.1525 4.2545 0.4697 1.0761 1.5458 0.0000 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Mitigated Construction On-Site
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3.2 Demolition - 2020

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 0.1182 4.1019 0.8152 0.0114 0.2502 0.0134 0.2636 0.0686 0.0128 0.0814 1,218.322
0

1,218.322
0

0.0610 1,219.845
7

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 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Total 0.1634 4.1293 1.1640 0.0125 0.3570 0.0141 0.3711 0.0969 0.0135 0.1103 1,325.023
0

1,325.023
0

0.0635 1,326.610
9

Mitigated Construction Off-Site

3.3 Site Preparation - 2020

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 5.4814 0.0000 5.4814 2.9194 0.0000 2.9194 0.0000 0.0000

Off-Road 1.6299 18.3464 7.7093 0.0172 0.8210 0.8210 0.7553 0.7553 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Total 1.6299 18.3464 7.7093 0.0172 5.4814 0.8210 6.3024 2.9194 0.7553 3.6746 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Unmitigated Construction On-Site
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3.3 Site Preparation - 2020

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 0.0278 0.0168 0.2146 6.6000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 65.6621 65.6621 1.5800e-
003

65.7017

Total 0.0278 0.0168 0.2146 6.6000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 65.6621 65.6621 1.5800e-
003

65.7017

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 5.4814 0.0000 5.4814 2.9194 0.0000 2.9194 0.0000 0.0000

Off-Road 1.6299 18.3464 7.7093 0.0172 0.8210 0.8210 0.7553 0.7553 0.0000 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Total 1.6299 18.3464 7.7093 0.0172 5.4814 0.8210 6.3024 2.9194 0.7553 3.6746 0.0000 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Mitigated Construction On-Site
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3.3 Site Preparation - 2020

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 0.0278 0.0168 0.2146 6.6000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 65.6621 65.6621 1.5800e-
003

65.7017

Total 0.0278 0.0168 0.2146 6.6000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 65.6621 65.6621 1.5800e-
003

65.7017

Mitigated Construction Off-Site

3.4 Grading - 2020

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 4.9812 0.0000 4.9812 2.5392 0.0000 2.5392 0.0000 0.0000

Off-Road 1.3498 15.0854 6.4543 0.0141 0.6844 0.6844 0.6296 0.6296 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Total 1.3498 15.0854 6.4543 0.0141 4.9812 0.6844 5.6656 2.5392 0.6296 3.1688 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Unmitigated Construction On-Site
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3.4 Grading - 2020

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 1.3351 46.3468 9.2111 0.1287 2.8266 0.1515 2.9781 0.7746 0.1449 0.9195 13,765.67
78

13,765.67
78

0.6886 13,782.89
36

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 0.0278 0.0168 0.2146 6.6000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 65.6621 65.6621 1.5800e-
003

65.7017

Total 1.3629 46.3636 9.4258 0.1294 2.8923 0.1519 3.0442 0.7920 0.1453 0.9374 13,831.33
99

13,831.33
99

0.6902 13,848.59
53

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 4.9812 0.0000 4.9812 2.5392 0.0000 2.5392 0.0000 0.0000

Off-Road 1.3498 15.0854 6.4543 0.0141 0.6844 0.6844 0.6296 0.6296 0.0000 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Total 1.3498 15.0854 6.4543 0.0141 4.9812 0.6844 5.6656 2.5392 0.6296 3.1688 0.0000 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Mitigated Construction On-Site
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3.4 Grading - 2020

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 1.3351 46.3468 9.2111 0.1287 2.8266 0.1515 2.9781 0.7746 0.1449 0.9195 13,765.67
78

13,765.67
78

0.6886 13,782.89
36

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 0.0278 0.0168 0.2146 6.6000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 65.6621 65.6621 1.5800e-
003

65.7017

Total 1.3629 46.3636 9.4258 0.1294 2.8923 0.1519 3.0442 0.7920 0.1453 0.9374 13,831.33
99

13,831.33
99

0.6902 13,848.59
53

Mitigated Construction Off-Site

3.5 Building Construction - 2020

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 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Total 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2020

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 0.0190 0.5698 0.1359 1.3800e-
003

0.0338 2.7900e-
003

0.0366 9.7400e-
003

2.6700e-
003

0.0124 145.8540 145.8540 7.1800e-
003

146.0336

Worker 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Total 0.0642 0.5972 0.4847 2.4500e-
003

0.1406 3.4800e-
003

0.1441 0.0381 3.3100e-
003

0.0414 252.5550 252.5550 9.7500e-
003

252.7988

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 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 0.0000 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Total 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 0.0000 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Mitigated Construction On-Site
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3.5 Building Construction - 2020

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 0.0190 0.5698 0.1359 1.3800e-
003

0.0338 2.7900e-
003

0.0366 9.7400e-
003

2.6700e-
003

0.0124 145.8540 145.8540 7.1800e-
003

146.0336

Worker 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Total 0.0642 0.5972 0.4847 2.4500e-
003

0.1406 3.4800e-
003

0.1441 0.0381 3.3100e-
003

0.0414 252.5550 252.5550 9.7500e-
003

252.7988

Mitigated Construction Off-Site

3.6 Paving - 2020

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 0.8402 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Paving 0.1939 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0340 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Unmitigated Construction On-Site
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3.6 Paving - 2020

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 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Total 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

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 0.8402 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 0.0000 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Paving 0.1939 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0340 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 0.0000 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Mitigated Construction On-Site
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3.6 Paving - 2020

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 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Total 0.0452 0.0274 0.3488 1.0700e-
003

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 106.7010 106.7010 2.5700e-
003

106.7652

Mitigated Construction Off-Site

3.7 Architectural Coating - 2020

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 4.7347 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 4.9768 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2020

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 0.0104 6.3100e-
003

0.0805 2.5000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

24.6233 24.6233 5.9000e-
004

24.6381

Total 0.0104 6.3100e-
003

0.0805 2.5000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

24.6233 24.6233 5.9000e-
004

24.6381

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 4.7347 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 4.9768 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2020

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 0.0104 6.3100e-
003

0.0805 2.5000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

24.6233 24.6233 5.9000e-
004

24.6381

Total 0.0104 6.3100e-
003

0.0805 2.5000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

24.6233 24.6233 5.9000e-
004

24.6381

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 3.7706 11.7249 20.9441 0.0501 3.3323 0.0566 3.3889 0.8917 0.0531 0.9448 5,075.568
0

5,075.568
0

0.2864 5,082.727
9

Unmitigated 3.7706 11.7249 20.9441 0.0501 3.3323 0.0566 3.3889 0.8917 0.0531 0.9448 5,075.568
0

5,075.568
0

0.2864 5,082.727
9

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

Gasoline/Service Station 2,721.84 2,721.84 2721.84 1,568,238 1,568,238

Parking Lot 0.00 0.00 0.00

Total 2,721.84 2,721.84 2,721.84 1,568,238 1,568,238

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

Gasoline/Service Station 9.50 7.30 7.30 2.00 79.00 19.00 14 27 59

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

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

Gasoline/Service Station 0.573139 0.040894 0.193976 0.114604 0.017740 0.005371 0.017133 0.024527 0.002545 0.002442 0.005942 0.000877 0.000812

Parking Lot 0.573139 0.040894 0.193976 0.114604 0.017740 0.005371 0.017133 0.024527 0.002545 0.002442 0.005942 0.000877 0.000812
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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

2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

NaturalGas 
Unmitigated

2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

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

Gasoline/Service 
Station

229.748 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Parking Lot 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 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

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

Gasoline/Service 
Station

0.229748 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Parking Lot 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 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Mitigated
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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 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Unmitigated 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

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

0.0130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0827 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 9.3000e-
004

9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Total 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Unmitigated
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8.1 Mitigation Measures Waste

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

0.0130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0827 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 9.3000e-
004

9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Total 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

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
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11.0 Vegetation

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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Project Characteristics - CO2 intensity based on 5-year average (PG&E, 2015).

Land Use - Approximately 1.74-acre project site

Construction Phase - Construction of the proposed project is anticipated to begin in January 2020 and would occur over a 3 to 4 month period. Demolition 
activities are anticipated to occur over an approximately 1 month period and grading would occur over an approximate 5 day period. An overlap of demolition 
and grading activities is anticipated. Exterior work such as foundation installation, construction, and installation of pavements is expected to occur over a 2 to 3 
month period.

Grading - up to 6,475 cubic yards of cut would be off-hauled

Demolition - Approximately 3,624 tons of demolition waste would be generated by the proposed project

Vehicle Trips - Assuming 20% higher trips than ITE trip rates, consistent with the project's AM peak hour trip generation estimates and internalization rate and 
pass-by rates.

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Parking Lot 72.00 Space 0.74 28,800.00 0

Gasoline/Service Station 24.00 Pump 1.00 3,388.20 0

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

5

Wind Speed (m/s) Precipitation Freq (Days)2.2 64

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2020Operational Year

CO2 Intensity 
(lb/MWhr)

328.8 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Costco Business Center Fuel Facility
Bay Area AQMD Air District, Winter

CalEEMod Version: CalEEMod.2016.3.2 Date: 7/2/2019 9:51 AMPage 1 of 25

Costco Business Center Fuel Facility - Bay Area AQMD Air District, Winter



2.0 Emissions Summary

Table Name Column Name Default Value New Value

tblConstructionPhase NumDays 200.00 45.00

tblConstructionPhase NumDays 20.00 25.00

tblConstructionPhase NumDays 4.00 5.00

tblConstructionPhase NumDays 2.00 5.00

tblGrading AcresOfGrading 1.88 1.50

tblGrading AcresOfGrading 2.50 1.00

tblGrading MaterialExported 0.00 6,475.00

tblLandUse LotAcreage 0.65 0.74

tblLandUse LotAcreage 0.08 1.00

tblProjectCharacteristics CO2IntensityFactor 641.35 328.8

tblVehicleTrips ST_TR 168.56 113.41

tblVehicleTrips SU_TR 168.56 113.41

tblVehicleTrips WD_TR 168.56 113.41
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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

2020 7.0861 87.7729 32.4346 0.1776 11.3325 2.0058 13.3382 3.8978 1.8673 5.7651 0.0000 18,579.12
96

18,579.12
96

1.8298 0.0000 18,624.87
43

Maximum 7.0861 87.7729 32.4346 0.1776 11.3325 2.0058 13.3382 3.8978 1.8673 5.7651 0.0000 18,579.12
96

18,579.12
96

1.8298 0.0000 18,624.87
43

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

2020 7.0861 87.7729 32.4346 0.1776 11.3325 2.0058 13.3382 3.8978 1.8673 5.7651 0.0000 18,579.12
96

18,579.12
96

1.8298 0.0000 18,624.87
43

Maximum 7.0861 87.7729 32.4346 0.1776 11.3325 2.0058 13.3382 3.8978 1.8673 5.7651 0.0000 18,579.12
96

18,579.12
96

1.8298 0.0000 18,624.87
43

Mitigated 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 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
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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 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Energy 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Mobile 3.1565 11.9598 24.9144 0.0468 3.3323 0.0579 3.3901 0.8917 0.0543 0.9460 4,730.759
6

4,730.759
6

0.3168 4,738.679
5

Total 3.2556 11.9824 24.9432 0.0470 3.3323 0.0596 3.3919 0.8917 0.0560 0.9477 4,757.809
8

4,757.809
8

0.3174 5.0000e-
004

4,765.891
7

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 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Energy 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Mobile 3.1565 11.9598 24.9144 0.0468 3.3323 0.0579 3.3901 0.8917 0.0543 0.9460 4,730.759
6

4,730.759
6

0.3168 4,738.679
5

Total 3.2556 11.9824 24.9432 0.0470 3.3323 0.0596 3.3919 0.8917 0.0560 0.9477 4,757.809
8

4,757.809
8

0.3174 5.0000e-
004

4,765.891
7

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 1/6/2020 2/7/2020 5 25

2 Site Preparation Site Preparation 1/27/2020 1/31/2020 5 5

3 Grading Grading 2/3/2020 2/7/2020 5 5

4 Building Construction Building Construction 2/10/2020 4/10/2020 5 45

5 Paving Paving 3/16/2020 3/27/2020 5 10

6 Architectural Coating Architectural Coating 3/30/2020 4/10/2020 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: 5,082; Non-Residential Outdoor: 1,694; Striped Parking Area: 1,728 
(Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 1

Acres of Grading (Grading Phase): 1.5

Acres of Paving: 0.74
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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

Site Preparation Graders 1 8.00 187 0.41

Site Preparation Rubber Tired Dozers 1 7.00 247 0.40

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Grading Graders 1 6.00 187 0.41

Grading Rubber Tired Dozers 1 6.00 247 0.40

Grading Tractors/Loaders/Backhoes 1 7.00 97 0.37

Building Construction Cranes 1 6.00 231 0.29

Building Construction Forklifts 1 6.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Building Construction Tractors/Loaders/Backhoes 1 6.00 97 0.37

Building Construction Welders 3 8.00 46 0.45

Paving Cement and Mortar Mixers 1 6.00 9 0.56

Paving Pavers 1 6.00 130 0.42

Paving Paving Equipment 1 8.00 132 0.36

Paving Rollers 1 7.00 80 0.38

Paving Tractors/Loaders/Backhoes 1 8.00 97 0.37

Architectural Coating Air Compressors 1 6.00 78 0.48

Trips and VMT

CalEEMod Version: CalEEMod.2016.3.2 Date: 7/2/2019 9:51 AMPage 6 of 25

Costco Business Center Fuel Facility - Bay Area AQMD Air District, Winter



3.2 Demolition - 2020

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 3.1020 0.0000 3.1020 0.4697 0.0000 0.4697 0.0000 0.0000

Off-Road 2.1262 20.9463 14.6573 0.0241 1.1525 1.1525 1.0761 1.0761 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Total 2.1262 20.9463 14.6573 0.0241 3.1020 1.1525 4.2545 0.4697 1.0761 1.5458 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Unmitigated Construction On-Site

3.1 Mitigation Measures Construction

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 0.00 358.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 3 8.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 3 8.00 0.00 809.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 7 13.00 5.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 5 13.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 3.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2020

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 0.1214 4.2026 0.8776 0.0112 0.2502 0.0136 0.2638 0.0686 0.0131 0.0816 1,197.858
8

1,197.858
8

0.0640 1,199.459
1

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 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Total 0.1692 4.2364 1.2052 0.0122 0.3570 0.0143 0.3713 0.0969 0.0137 0.1106 1,296.147
3

1,296.147
3

0.0664 1,297.807
7

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 3.1020 0.0000 3.1020 0.4697 0.0000 0.4697 0.0000 0.0000

Off-Road 2.1262 20.9463 14.6573 0.0241 1.1525 1.1525 1.0761 1.0761 0.0000 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Total 2.1262 20.9463 14.6573 0.0241 3.1020 1.1525 4.2545 0.4697 1.0761 1.5458 0.0000 2,322.312
7

2,322.312
7

0.5970 2,337.236
3

Mitigated Construction On-Site
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3.2 Demolition - 2020

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 0.1214 4.2026 0.8776 0.0112 0.2502 0.0136 0.2638 0.0686 0.0131 0.0816 1,197.858
8

1,197.858
8

0.0640 1,199.459
1

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 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Total 0.1692 4.2364 1.2052 0.0122 0.3570 0.0143 0.3713 0.0969 0.0137 0.1106 1,296.147
3

1,296.147
3

0.0664 1,297.807
7

Mitigated Construction Off-Site

3.3 Site Preparation - 2020

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 5.4814 0.0000 5.4814 2.9194 0.0000 2.9194 0.0000 0.0000

Off-Road 1.6299 18.3464 7.7093 0.0172 0.8210 0.8210 0.7553 0.7553 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Total 1.6299 18.3464 7.7093 0.0172 5.4814 0.8210 6.3024 2.9194 0.7553 3.6746 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Unmitigated Construction On-Site
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3.3 Site Preparation - 2020

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 0.0294 0.0208 0.2016 6.1000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 60.4852 60.4852 1.4800e-
003

60.5222

Total 0.0294 0.0208 0.2016 6.1000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 60.4852 60.4852 1.4800e-
003

60.5222

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 5.4814 0.0000 5.4814 2.9194 0.0000 2.9194 0.0000 0.0000

Off-Road 1.6299 18.3464 7.7093 0.0172 0.8210 0.8210 0.7553 0.7553 0.0000 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Total 1.6299 18.3464 7.7093 0.0172 5.4814 0.8210 6.3024 2.9194 0.7553 3.6746 0.0000 1,667.411
9

1,667.411
9

0.5393 1,680.893
7

Mitigated Construction On-Site
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3.3 Site Preparation - 2020

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 0.0294 0.0208 0.2016 6.1000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 60.4852 60.4852 1.4800e-
003

60.5222

Total 0.0294 0.0208 0.2016 6.1000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 60.4852 60.4852 1.4800e-
003

60.5222

Mitigated Construction Off-Site

3.4 Grading - 2020

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 4.9812 0.0000 4.9812 2.5392 0.0000 2.5392 0.0000 0.0000

Off-Road 1.3498 15.0854 6.4543 0.0141 0.6844 0.6844 0.6296 0.6296 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Total 1.3498 15.0854 6.4543 0.0141 4.9812 0.6844 5.6656 2.5392 0.6296 3.1688 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Unmitigated Construction On-Site
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3.4 Grading - 2020

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 1.3716 47.4841 9.9162 0.1266 2.8266 0.1541 2.9807 0.7746 0.1475 0.9221 13,534.46
60

13,534.46
60

0.7233 13,552.54
72

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 0.0294 0.0208 0.2016 6.1000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 60.4852 60.4852 1.4800e-
003

60.5222

Total 1.4011 47.5049 10.1178 0.1272 2.8923 0.1546 3.0469 0.7920 0.1479 0.9399 13,594.95
13

13,594.95
13

0.7247 13,613.06
94

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 4.9812 0.0000 4.9812 2.5392 0.0000 2.5392 0.0000 0.0000

Off-Road 1.3498 15.0854 6.4543 0.0141 0.6844 0.6844 0.6296 0.6296 0.0000 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Total 1.3498 15.0854 6.4543 0.0141 4.9812 0.6844 5.6656 2.5392 0.6296 3.1688 0.0000 1,365.718
3

1,365.718
3

0.4417 1,376.760
9

Mitigated Construction On-Site
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3.4 Grading - 2020

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 1.3716 47.4841 9.9162 0.1266 2.8266 0.1541 2.9807 0.7746 0.1475 0.9221 13,534.46
60

13,534.46
60

0.7233 13,552.54
72

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 0.0294 0.0208 0.2016 6.1000e-
004

0.0657 4.3000e-
004

0.0661 0.0174 3.9000e-
004

0.0178 60.4852 60.4852 1.4800e-
003

60.5222

Total 1.4011 47.5049 10.1178 0.1272 2.8923 0.1546 3.0469 0.7920 0.1479 0.9399 13,594.95
13

13,594.95
13

0.7247 13,613.06
94

Mitigated Construction Off-Site

3.5 Building Construction - 2020

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 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Total 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2020

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 0.0200 0.5762 0.1555 1.3400e-
003

0.0338 2.8400e-
003

0.0367 9.7400e-
003

2.7200e-
003

0.0125 142.1636 142.1636 7.7700e-
003

142.3579

Worker 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Total 0.0677 0.6100 0.4831 2.3300e-
003

0.1406 3.5300e-
003

0.1442 0.0381 3.3600e-
003

0.0414 240.4521 240.4521 0.0102 240.7065

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 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 0.0000 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Total 2.0305 14.7882 13.1881 0.0220 0.7960 0.7960 0.7688 0.7688 0.0000 2,001.159
5

2,001.159
5

0.3715 2,010.446
7

Mitigated Construction On-Site
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3.5 Building Construction - 2020

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 0.0200 0.5762 0.1555 1.3400e-
003

0.0338 2.8400e-
003

0.0367 9.7400e-
003

2.7200e-
003

0.0125 142.1636 142.1636 7.7700e-
003

142.3579

Worker 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Total 0.0677 0.6100 0.4831 2.3300e-
003

0.1406 3.5300e-
003

0.1442 0.0381 3.3600e-
003

0.0414 240.4521 240.4521 0.0102 240.7065

Mitigated Construction Off-Site

3.6 Paving - 2020

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 0.8402 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Paving 0.1939 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0340 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Unmitigated Construction On-Site
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3.6 Paving - 2020

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 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Total 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

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 0.8402 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 0.0000 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Paving 0.1939 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.0340 8.4514 8.8758 0.0135 0.4695 0.4695 0.4328 0.4328 0.0000 1,296.946
1

1,296.946
1

0.4111 1,307.224
6

Mitigated Construction On-Site
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3.6 Paving - 2020

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 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Total 0.0478 0.0338 0.3276 9.9000e-
004

0.1068 6.9000e-
004

0.1075 0.0283 6.4000e-
004

0.0290 98.2885 98.2885 2.4000e-
003

98.3486

Mitigated Construction Off-Site

3.7 Architectural Coating - 2020

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 4.7347 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Total 4.9768 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 281.4481 281.4481 0.0218 281.9928

Unmitigated Construction On-Site
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3.7 Architectural Coating - 2020

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 0.0110 7.8000e-
003

0.0756 2.3000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

22.6820 22.6820 5.5000e-
004

22.6958

Total 0.0110 7.8000e-
003

0.0756 2.3000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

22.6820 22.6820 5.5000e-
004

22.6958

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 4.7347 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2422 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Total 4.9768 1.6838 1.8314 2.9700e-
003

0.1109 0.1109 0.1109 0.1109 0.0000 281.4481 281.4481 0.0218 281.9928

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

4.1 Mitigation Measures Mobile

3.7 Architectural Coating - 2020

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 0.0110 7.8000e-
003

0.0756 2.3000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

22.6820 22.6820 5.5000e-
004

22.6958

Total 0.0110 7.8000e-
003

0.0756 2.3000e-
004

0.0246 1.6000e-
004

0.0248 6.5400e-
003

1.5000e-
004

6.6800e-
003

22.6820 22.6820 5.5000e-
004

22.6958

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 3.1565 11.9598 24.9144 0.0468 3.3323 0.0579 3.3901 0.8917 0.0543 0.9460 4,730.759
6

4,730.759
6

0.3168 4,738.679
5

Unmitigated 3.1565 11.9598 24.9144 0.0468 3.3323 0.0579 3.3901 0.8917 0.0543 0.9460 4,730.759
6

4,730.759
6

0.3168 4,738.679
5

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

Gasoline/Service Station 2,721.84 2,721.84 2721.84 1,568,238 1,568,238

Parking Lot 0.00 0.00 0.00

Total 2,721.84 2,721.84 2,721.84 1,568,238 1,568,238

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

Gasoline/Service Station 9.50 7.30 7.30 2.00 79.00 19.00 14 27 59

Parking Lot 9.50 7.30 7.30 0.00 0.00 0.00 0 0 0

4.4 Fleet Mix

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

Gasoline/Service Station 0.573139 0.040894 0.193976 0.114604 0.017740 0.005371 0.017133 0.024527 0.002545 0.002442 0.005942 0.000877 0.000812

Parking Lot 0.573139 0.040894 0.193976 0.114604 0.017740 0.005371 0.017133 0.024527 0.002545 0.002442 0.005942 0.000877 0.000812
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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

2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

NaturalGas 
Unmitigated

2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

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

Gasoline/Service 
Station

229.748 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Parking Lot 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 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

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

Gasoline/Service 
Station

0.229748 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Parking Lot 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 2.4800e-
003

0.0225 0.0189 1.4000e-
004

1.7100e-
003

1.7100e-
003

1.7100e-
003

1.7100e-
003

27.0292 27.0292 5.2000e-
004

5.0000e-
004

27.1898

Mitigated
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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 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Unmitigated 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

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

0.0130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0827 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 9.3000e-
004

9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Total 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Unmitigated
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8.1 Mitigation Measures Waste

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

0.0130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0827 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Landscaping 9.3000e-
004

9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

Total 0.0966 9.0000e-
005

9.8600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0210 0.0210 6.0000e-
005

0.0224

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
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11.0 Vegetation

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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EXECUTIVE SUMMARY 

This report presents the findings, conclusions and transportation impact analysis conducted by Kittelson 

& Associates for the addition of a fuel station to the Costco Business Center located on Hathaway Avenue 

(hereinafter referred to as “the Project”). The Project site is in the City of Hayward (City) to the northeast 

of the intersection of Hathaway Avenue and West A Street. 

This report evaluates the Project for potential impacts and mitigations associated with the Project’s 

interaction with the adjacent roadway network. This report considers several scenarios, including Existing, 

year 2020, and Cumulative 2035 conditions, all with and without the Project. 

SUMMARY OF FINDINGS 

The traffic generated by the Project does not result in any significant impacts at the study intersections 

around the Project vicinity and thus, no mitigation measures have been proposed. Therefore, based on 

the City of Hayward impact criteria, the Project is expected to have a less-than-significant impact at all 

study intersections under all analyzed scenarios. Further, the existing signalized access and the 

unsignalized right-in/right-out site access points on Hathaway Avenue will continue to operate acceptably.  

The right-in-right-out access does not meet traffic signal warrants for any scenarios analyzed. 

Given the auto-oriented use of the Project (i.e., fuel station), it is not expected to generate a high 

number of bicycle, pedestrian and transit trips nor is it anticipated to change the demand on existing 

and future bicycle, pedestrian and transit facilities near the Project.  Therefore, the impact to 

pedestrian, bicycle and transit facilities is less-than-significant.   

Additional details regarding the analysis methodology, assumptions, and findings are included herein.
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1 INTRODUCTION 

1.1 SETTING 

As described in detail in Section 2, the Project is located in the City of Hayward, at 22330 Hathaway 

Avenue (Figure 1 illustrates the location of the Project site). This transportation impact analysis is 

therefore subject to the regulations and standards currently in place in the City of Hayward. These 

standards are outlined in the City of Hayward Interim Traffic Study Guidelines (2017), Hayward 2040 

General Plan – Mobility Element (2014) and the Hayward Mission Boulevard Corridor Form-Based Code 

(2014) as summarized below. 

In addition, because the Project is expected to generate more than 100 weekday PM peak hour trips, 

it is subject to Alameda County’s Transportation Impact Analysis requirements. The County’s 

requirements entail a segment analysis on roadways included in the San Francisco Bay Area 

Metropolitan Transportation System Plan (2002). 

1.1.1 Significance Criteria 

The following thresholds of significance were developed based on the California Environmental Quality 

Act (CEQA) guidelines for establishing thresholds of significance and the applicable standards and 

policies of the City of Hayward. 

1.1.1.1 Signalized Intersections 

Goal 4 Local Circulation‐M‐4.3 of the City of Hayward’s 2040 General Plan requires intersections to 

maintain a peak‐hour level of service of E or better for signalized locations.  Per M-4.3: “The City shall 

maintain a minimum Level of Service E at signalized intersections during the peak commute periods 

except when a LOS F may be acceptable due to costs of mitigation or when there would be other 

unacceptable impacts, such as right-of-way acquisition or degradation of the pedestrian environment 

due to increased crossing distances or unacceptable crossing delays.” 

The Project would have a significant impact on traffic and circulation of signalized intersections if it 

would degrade the AM or PM peak hour operations from an acceptable LOS E or better under the No 

Project scenario to an unacceptable LOS F under the Plus Project scenario. The exception to this 

criterion is when LOS F is determined by the City of Hayward as acceptable due to right-of-way 

constraints or when there would be unacceptable impacts to other modes of travel, such as bicycle, 

pedestrian or transit.1 

                                                        

1 Hayward 2040 General Plan, July 2014, Policy Document: Part 3 Mobility Element, Page 3-81  
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Figure 1: Project Location and Study Intersections 
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1.1.1.2 Unsignalized Intersections 

At unsignalized intersections, the Project is evaluated based on LOS and delay, and whether any of the 

following are met: 

▪ Traffic signal warrant (peak hour),  

▪ Pedestrian signal warrant, or  

▪ All-way stop warrant 

Note that solely triggering a warrant does not constitute a significant impact, but the City of Hayward 

will, at its discretion, require or not require a signal be installed, where warranted. 

1.1.1.3 Intersections Operating at LOS F 

Regardless of intersection control, per the latest City of Hayward Interim Traffic Study Guidelines, dated 

March 2017, the Project would have a significant impact on traffic and circulation of an intersection 

operating at LOS F under an Existing or No Project scenario if the addition of Project traffic results in an 

increase of 5.0 seconds or more in the average control delay. 

1.1.1.4 Freeway and Arterial Segments 

Alameda County Transportation Commission (CTC) has not adopted a policy for determining a 

significant impact. For this this analysis, the threshold for a significant impact will be considered a 0.05 

increase or more in volume-to-capacity ratio for facilities operating at a LOS F. A 0.05 increase can be 

considered a reasonably measured increase in traffic. 

1.1.2 Level of Service Definitions 

In this report, LOS is based on the Highway Capacity Manual (HCM) 2000 definitions. As indicated in  

(for signalized intersections) and  (for unsignalized intersections), at intersections LOS is based on delay. 

Table 1: Level of Service Criteria – Signalized Intersections 

Level of 
Service 
(LOS) 

Average Delay 
(seconds/ 
vehicle) Description 

A ≤  10 
LOS A represents free-flow travel with an excellent level of comfort and 

convenience and the freedom to maneuver. 

B > 10 and ≤ 20 
LOS B has stable operating conditions, but the presence of other road users causes 
a noticeable, though slight, reduction in comfort, convenience, and maneuvering 

freedom. 

C > 20 and ≤ 35 
LOS C has stable operating conditions, but the operation of individual users is 

substantially affected by the interaction with others in the traffic stream. 

D > 35 and ≤ 55 
LOS D represents high-density, but stable flow. Users experience severe restriction 
in speed and freedom to maneuver, with poor levels of comfort and convenience. 

E > 55 and ≤ 80 

LOS E represents operating conditions at or near capacity. Speeds are reduced to a 
low but relatively uniform value. Freedom to maneuver is difficult with users 

experiencing frustration and poor comfort and convenience. Unstable operation is 
frequent, and minor disturbances in traffic flow can cause breakdown conditions. 
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Level of 
Service 
(LOS) 

Average Delay 
(seconds/ 
vehicle) Description 

F > 80 

LOS F is used to define forced or breakdown conditions. This condition exists 
wherever the volume of traffic exceeds the capacity of the roadway. Long queues 
can form behind these bottleneck points with queued traffic traveling in a stop-

and-go fashion. 

Source: Transportation Research Board, Highway Capacity Manual, Washington, D.C., 2000. 

Table 2: Level of Service Criteria – Unsignalized Intersections 

Level of Service 
(LOS) 

Average Delay 
(seconds / vehicle) Description 

A ≤  10 Little or no delay 

B > 10 and ≤ 15 Short traffic delay 

C > 15 and ≤ 25 Average traffic delays 

D > 25 and ≤ 35 Long traffic delays 

E > 35 and ≤ 50 Very long traffic delays 

F > 50 
Extreme delays potentially affecting other traffic movements in the 

intersection 

Source: Transportation Research Board, Highway Capacity Manual, Washington, D.C., 2000. 

For freeway mainline segments, LOS is based on density in terms of passenger cars per mile per lane, 

as shown in Table 3 (for freeway mainline segments). T 

Table 3: Level of Service Criteria – Freeway Mainline Segments 

Level of Service 
(LOS) Density (passenger vehicles per mile per lane) 

A ≤ 11 

B > 11 and < 18 

C > 18 and < 26 

D > 26 and < 35 

E > 35 and < 45 

F > 45 (demand exceeds capacity) 

Source: Transportation Research Board, Highway Capacity Manual, Washington, D.C., 2000. 
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1.1.3 Study Intersections 

A total of five study intersections (listed in Table 4) were selected for the purposes of this analysis. 

These study intersections were identified based on direction from City staff. Signal timings at signalized 

study intersections were obtained from Caltrans for the I-880 Ramps and from the city for intersections 

on Hathaway Avenue. Signal timing sheets are included in Appendix A. 

Table 4: Study Intersections 

ID # 

Street Name 

Jurisdiction Control1 LOS Standard North-South East-West 

1 Hathaway Avenue Costco Access (Signal) Hayward Signal E 

2 Hathaway Avenue 
Costco Access (Right-

in/Right-Out) 
Hayward OWSC E 

3 Hathaway Avenue West A Street Hayward Signal E 

4 I-880 NB Ramps West A Street Hayward Signal E 

5 I-880 SB Ramps West A Street Hayward Signal E 

1 OWSC = One-way (minor-street) stop control  

1.1.4 Analysis Scenarios 

In accordance with review agency requirements, weekday AM and PM peak hour traffic conditions 

were assessed for the following analysis scenarios: 

▪ Existing conditions (without buildout of the proposed development) 

▪ Existing plus project traffic conditions (with buildout of the proposed development) 

▪ Year 2020 background conditions (without buildout of the proposed development)  

▪ Year 2020 background plus project conditions (with buildout of the proposed development)  

▪ Cumulative 2035 conditions (without buildout of the proposed development) 

▪ Cumulative 2035 plus project conditions (with buildout of the proposed development) 
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2 EXISTING CONDITIONS 

2.1 NETWORK 

2.1.1 Roadways 

Hathaway Avenue is a northwest‐southeast two- to four‐lane minor arterial located on the southwest 

side of the Project site. The existing Costco Business Center has a right-in/right-out only access on 

Hathaway Avenue as well as a full-access signal. Near the Project, Hathaway Avenue has a posted speed 

limit of 25 mph and shared lane markings for bicyclists. Hathaway Avenue connects the residential 

neighborhoods to the north with West A Street.   

West A Street is an east‐west four-lane principal arterial located south of the Project site. It has a 

median in the Project area and bridge structure over the rail line immediately east of the Project site. 

West A Street provides direct access between the Hayward downtown area to the east with I-880 to 

the west. It is posted 30 miles per hour in the site vicinity and includes striped bicycle lanes. 

I-880 is a ten‐lane divided freeway that runs north/south through Hayward. Two lanes are reserved for 

high occupancy vehicle (HOV) carpools. There is a diamond interchange at West A Street with the 

freeway raised over West A Street. 

2.1.2 Transit Service 

AC Transit provides local bus transit service near the Project site. AC Transit stops are located at the 

northeast and southeast corners of Hathaway Avenue/West A Street serving local lines 83 and 85. Stops 

on the southeast and southwest corners of Hathaway Avenue/West A Street serve line 37. 

Line 37 is scheduled at 60-minute headways between 5:03 AM and 8:44 PM on weekdays. The route 

connects the Hayward BART station to the South Hayward BART station and travels along West A Street 

and Santa Clara Street in the study area. Line 83 is scheduled at 60-minute headways between 5:03 AM 

and 8:44 PM on weekdays. The route also connects the Hayward BART station to the South Hayward 

BART station and travels along West A Street in the study area. Line 85 is scheduled at 60-minute 

headways between 6:55 AM and 7:53 PM on weekdays. The route connects the San Leandro BART 

station to the South Hayward BART station and travels along West A Street in the study area.  

In addition, the Hayward Amtrak station is located southeast of the Project site, serving the Capital 

Corridor route. The Capitol Corridor provides daily service between Sacramento and the Bay Area.     

Figure 2 provides a map of the transit routes in the site vicinity.  
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Figure 2: Transit Routes 
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2.1.3 Pedestrian and Bicycle 

Crosswalks and actuated pedestrian signals are provided at all signalized study intersections. Sidewalks 

are present in both directions at all study intersections.  There are bike lanes along both sides of West 

A Street and Hathaway Avenue is marked with sharrows (shared lane markings for bicyclists) in the 

study area. According to the latest update to the City of Hayward General Plan, West A Street is 

classified as a Class I bicycle route. 

Figure 3 serves as a reference for the type of bicycle facilities, by classification, planned and constructed 

within the City.  

Figure 3: Bicycle Facilities Classification 

Sharrow 
(Class III) 

Conventional Bike Lane 
(Class II) 

Buffered Bike Lane 
(Class II) 

   
Cycle Track 

(Class I) 
Bike Path 

(Class I) 

  
Source: Kittelson & Associates, Inc., based on NACTO Urban Bikeway Design Guide (April 2011) and Streetmix.net graphics. 
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2.2 DEMAND 

2.2.1 Automobile Traffic Volumes 

Automobile turning movement counts at the study intersections were collected in the field between 7-

9 AM and between 4-6 PM on Wednesday, November 29 and Wednesday, December 6, 20173. The 

weather was clear and no rain or crashes were observed. 

Figure 4 shows the existing automobile peak hour volumes at the study intersections. Intersection 

control (i.e., signalized or stop-controlled) and lane geometries are also shown in the figure. Appendix 

B contains the field-collected count sheets. 

                                                        

3 Due to equipment error, the weekday AM peak hour counts at Hathaway Avenue/W A Street and the I-880 NB 

Ramps/W A Street were recollected on Wednesday, December 6, 2017. The counts were compared to data previously 

conducted at the site accesses on Hathaway Avenue in September 2015. The 2017 counts reflected higher volumes on 

Hathaway Avenue, suggesting that the proximity of the counts to the Thanksgiving holiday did not result in lower traffic 

volumes for the study. In addition, the counts collected on November 29, 2017 were compared to the adjacent 

intersections collected on December 6, 2017; the results showed that traffic volumes were similar on the two days of 

data collection. 
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 Figure 4: Automobile Peak Hour Volumes, Existing Conditions 
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2.2.2 Pedestrian and Bicycle Volumes 

Pedestrian and bicycle volumes were collected at the study intersections as part of the data collection 

effort. Table 5 and Table 6 present the pedestrian and bicycle volume data for the AM and PM peak 

hours, respectively. The fuel station is not anticipated to significantly increase the number of 

pedestrians or cyclists to or near the Project. 

Table 5: Pedestrian and Bicycle Volumes, Existing Conditions, AM Peak Hour 

# 

Street Name Pedestrian Crossings 
Southbound 

Bicycles 
Westbound 

Bicycles 
Northbound 

Bicycles 
Eastbound 

Bicycles 

North-South East-West S W N E L T R L T R L T R L T R 

1 
Hathaway 

Avenue 

Costco Access 
(Signal) 

0 3 3 8 0 2 0 0 0 1 0 1 0 0 0 0 

2 
Hathaway 

Avenue 

Costco Access 
(OWSC) 

1 5 1 7 0 3 0 0 0 0 0 0 0 0 0 0 

3 
Hathaway 

Avenue 
West A Street 28 5 6 4 0 1 0 0 0 0 1 0 0 0 0 0 

4 
I-880 NB 
Ramps 

West A Street 13 0 11 2 0 0 0 0 5 0 0 0 0 0 1 0 

5 
I-880 SB 
Ramps 

West A Street 18 3 5 0 0 0 0 0 0 0 0 0 0 0 4 1 

Data Source: Quality Counts manual turning movement counts (November and December 2017). 

Table 6: Pedestrian and Bicycle Volumes, Existing Conditions, PM Peak Hour 

# 

Street Name Pedestrian Crossings 
Southbound 

Bicycles 
Westbound 

Bicycles 
Northbound 

Bicycles 
Eastbound 

Bicycles 

North-South East-West S W N E L T R L T R L T R L T R 

1 
Hathaway 

Avenue 

Costco Access 
(Signal) 

0 0 2 5 0 0 0 1 0 0 0 0 0 0 0 0 

2 
Hathaway 

Avenue 

Costco Access 
(OWSC) 

1 0 1 6 0 1 0 0 0 0 0 0 0 0 0 0 

3 
Hathaway 

Avenue 
West A Street 0 5 2 1 0 0 1 0 0 0 0 0 0 0 0 0 

4 
I-880 NB 
Ramps 

West A Street 6 0 8 2 0 0 0 0 2 0 0 1 0 0 3 0 

5 
I-880 SB 
Ramps 

West A Street 11 6 7 0 0 0 0 0 1 0 0 0 0 0 5 0 

Data Source: Quality Counts manual turning movement counts (November and December 2017). 
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2.3 PERFORMANCE 

2.3.1 Traffic Signal Warrants 

Traffic signal warrants are standards that provide guidelines in the determination of the need for a 

traffic signal. A traffic signal should not be installed if no warrants are met, since the installation of 

traffic signals may increase delays for the majority of through traffic and may increase the potential for 

accidents. 

As stated in the FHWA/Caltrans 2014 California Manual of Uniform Traffic Control Devices (CA-MUTCD), 

“An engineering study of traffic conditions, pedestrian characteristics, and physical characteristics of 

the location shall be performed to determine whether installation of a traffic control signal is justified 

at a particular location. The investigation of the need for a traffic control signal shall include an analysis 

of the applicable factors and other factors related to existing operation and safety at the study location. 

The satisfaction of a traffic signal warrant or warrants shall not in itself require the installation of a 

traffic control signal.” 

This traffic impact analysis focused on the eight-hour, four-hour, and peak hour warrants. The volume 

warrants were used in this study as an “indicator” of the likelihood of an existing or future unsignalized 

intersection warranting a traffic signal.  As discussed in Section 1.1.1, the Project’s unsignalized 

intersections are evaluated to determine whether any of the following are met: 

▪ Traffic signal warrant (peak hour),  

▪ Pedestrian signal warrant, or  

▪ All-way stop warrant 

Note that solely triggering a warrant does not constitute a significant impact, but the City of Hayward 

will at its discretion require or not require a signal be installed, where warranted. 

Regardless of intersection control, per the latest City of Hayward Interim Traffic Study Guidelines, the 

Project would have a significant impact on traffic and circulation of an intersection operating at LOS F 

under an Existing or No Project scenario if the addition of Project traffic results in an increase of 5.0 

seconds or more to the intersection’s average control delay. Unsignalized intersections were evaluated 

using the Peak Hour Volume Warrant (Warrant No. 3) in the CA-MUTCD. Even if the volume warrants 

are met, a more detailed signal warrant study is recommended before a signal is installed. The more 

detailed study should consider volumes during the daily peak hours of roadway traffic, pedestrian 

traffic, and collision histories. Table 7 presents a summary of the traffic signal warrants under existing 

conditions. Appendix C contains the traffic signal warrant worksheets. 
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As shown in Table 7, none of the volume-based warrants are met at the right-in/right-out Costco access 

on Hathaway Avenue.  

Table 7: Traffic Signal Volume Warrants, Existing Conditions 

ID # Intersection Control Existing 

2 Hathaway Avenue/Costco Access  OWSC Not Met 

Based on California MUTCD (2014) Peak Hour Warrant  
█ bold signifies that the warrant is met 
Source: Kittelson & Associates, Inc. 2018 

2.3.2 Automobile Level of Service 

Levels of service (LOS) at the study intersections were evaluated based on the 2000 Highway Capacity 

Manual methodology, as implemented in the Synchro 8 software package. LOS analysis was performed 

for the AM and PM peak hours, using traffic counts and peak hour factors collected in the field. Table 

8 provides a summary of the automobile level of service for Existing Conditions for all study 

intersections. Appendix D contains the LOS worksheets at all the study intersections for existing 

conditions. 

As shown in Table 8, all intersections operate at a LOS D or better during both peak hours.  

Table 8: Automobile Level of Service, Existing Conditions 

ID # Intersection Control Peak Hour 

Existing 

Delay (s/veh) LOS 

1 
Hathaway Avenue & 

Costco Access (Signal) 
Signalized 

AM 3.9 A 

PM 5.1 A 

2 
Hathaway Avenue & 

Costco Access (OWSC) 
OWSC1 

AM 9.5 (WBR) A 

PM 11.2 (WBR) B 

3 
Hathaway Avenue & 

West A Street 
Signalized 

AM 40.8 D 

PM 46.4 D 

4 
I-880 NB Ramps & 

West A Street 
Signalized 

AM 17.5 B 

PM 19.0 B 

5 
I-880 SB Ramps & 

West A Street 
Signalized 

AM 28.9 C 

PM 22.2 C 

LOS based on HCM 2000 

█ bold signifies LOS worse than the target and/or that signal warrants are met 
1LOS and control delays for unsignalized intersections are presented for the critical movement 

Source: Kittelson & Associates, Inc. 2018 

2.3.3 Queue Storage 

The 95th percentile queues at the study intersections were reviewed based on Synchro 8 to identify 

locations where they may exceed the available storage. The 95th percentile queue lengths represent 

queues that have a 5-percent probability of being exceeded during the analysis time period. This 

measure is typically used in traffic engineering as a conservative measure of queuing; as such, the 

average driver would likely experience shorter queue lengths than what is being reported. 
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For through movements and turning movements without a dedicated lane, the available storage is 

assumed to be the distance from the stop bar to the departure point of the nearest upstream stop-

controlled or signalized intersection. For turning movements with an exclusive turn lane, the length of 

the turn bay is assumed to be the available storage. Under Existing Conditions, there were several 

movements along West A Street at the study intersections found to queue beyond their available 

storage capacity at the 95th percentile demand level. These queues reflect peak hour commute patterns 

and don’t appear to result in conflicts with adjacent signalized intersections nor in queuing that backs 

into the deceleration areas along the ramps. For reference purposes, the locations include:  

▪ The eastbound left-turn, northbound left-turn, and westbound left-turn movements at the 

Hathaway Avenue/West A Street intersection (#3); 

▪ The northbound and southbound through movements at the Hathaway Avenue/West A 

Street intersection (#3); 

▪ The eastbound left-turn and northbound right-turn movements at the I-880 NB 

Ramps/West A Street intersection (#4);  

▪ The eastbound through movement at the I-880 SB Ramps/West A Street intersection (#5); 

there are signs and clear pavement markings at S Garden Avenue warning drivers on West 

A Street not to block the intersection; and, 

▪ The westbound left-turn and southbound right-turn movements at the I-880 SB 

Ramps/West A Street intersection (#5). 

Appendix E contains the queuing results at all the study intersections. Appendix F tabulates 95th 

percentile queues at the study intersections for all study scenarios. 
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3 PROJECT DESCRIPTION 

Costco Wholesale proposes to add a Fuel Station with 24 positions to the Hayward Business Center 

Site. In addition, the existing tire center on the west side of the Business Center will be removed, 

resulting in a reduction of 8,580 square feet of building area for a total of 115,707 square feet. The fuel 

station will be located on the northern portion of the site. Access to the existing Business Center occurs 

via a signalized full access driveway on Hathaway Avenue and a right-in/right-out access, both 

southeast of the fuel station. The Project site plan is provided in Figure 5. 

3.1 TRIP GENERATION 

The Project trip generation was summarized in a memorandum provided to the City in October 2017 

and provided in Table 9. The memorandum was updated in June 2018 to reflect the modified site plan 

(which moved the fuel station from the southeast corner of the site to the northwest corner of the 

site). A copy of the memoranda is included in Appendix G. The Project trip generation was not impacted 

by the site plan change. 

For reference purposes, Costco Gasoline fuel stations function as ancillary uses to the main Costco 

Warehouses and Business Centers. Like other Costco services, fuel can only be purchased by members. 

Payment can only be made with credit card and, unlike traditional gas/service station operations, there 

are no other automotive services (such as repairs) or other type of sales (including food or sundries) 

associated with the Costco Gasoline facility. While there is an existing tire center at the Costco Business 

Center, it will be removed with addition of the fuel station. All Costco Gasoline facilities have a 

minimum of one attendant working when the fuel station is open, who is responsible for expediting 

members’ use of the dispensers, directing entering vehicles to available dispensers, and managing on-

site queues from the dispenser area. Based on data collected at Costco fuel stations, the trip generation 

of fuel stations at Costco Business Centers is notably lower than at Costco Warehouses. This is the result 

of the much higher trip generation of warehouses and greater internalization between the Warehouses 

and fuel stations. 
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The trip generation for the Hayward fuel station is based on data collected at other Business Centers 

with fuel stations, as shown in Appendix G. For reference, the proposed trip generation based on the 

Costco data was compared to the trip generation based on the Institute of Transportation Engineer 

(ITE) Trip Generation Manual, 9th Edition, cited for use in the City’s Interim Traffic Study Guidelines. The 

proposed trip generation is approximately 20% higher than ITE rates for the weekday AM peak hour 

and 5% higher for the weekday PM peak hour, as also shown in Appendix G. The internalization rate 

and pass-by rates applied are based on surveys from other fuel stations and are anticipated to be a 

conservative estimate. The resultant trip generation estimates for the Project are presented in Table 9. 

Table 9: Project Automobile Trip Generation 

Use Size Unit 

Weekday AM Peak Hour Trips Weekday PM Peak Hour Trips 

Total In Out Total In Out 

Fuel Station 24 
fueling 

positions 
346 173 173 352 176 176 

Internal (5%)1 18 9 9 18 9 9 

Pass-by (42%)2 138 69 69 140 70 70 

Net New 190 95 95 194 97 97 

1Internal trips represent customers that frequent both fuel station and Costco Business Center. Therefore, these trips are already 
on the system. Additional data collected at the Hawthorne Costco Business Center reflected an internalization rate of 5-7% during 
all peak periods. 

2Pass-by trips represent customers that are traveling by the site on adjacent roadways and stop at the site while on their way to 
another destination. Surveys conducted at the Costco Warehouses in Salem, Oregon and Hillsboro Oregon reflected pass-by rates 
ranging from 41-53%. A 42% pass-by rate was assumed to provide a conservative analysis. 

3.2 TRIP DISTRIBUTION 

Project trip distribution is typically developed using a travel demand model. In this case, a “select zone” 

analysis was performed for the Project site using the Hayward General Plan Update model. The 

application of the modeling data meets City impact analysis requirements. The distribution from the 

model was adjusted in coordination with City staff to match travel patterns from/to Project driveway 

locations.  

Figure 6 presents the Project Only turning movement volumes derived from the trip generation and 

trip distribution discussed in this section. 
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Figure 6: Automobile Peak Hour Volumes, Project Only 
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4 EXISTING PLUS PROJECT TRAFFIC CONDITIONS 

4.1 DEMAND 

4.1.1 Automobile Traffic Volumes 

The automobile turning movement counts for the Existing Plus Project scenario were developed from 

the sum of the Existing Conditions turning movement counts and the Project Only turning movements 

described above (and displayed in Figure 6). Figure 7 presents the Existing Plus Project turning 

movements. 

Figure 7: Automobile Peak Hour Volumes, Existing Plus Project 
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4.1.2 Pedestrian and Bicycle Volumes 

Due to the automobile-centered nature of the Project, it is not expected to generate significant 

pedestrian and bicycle trips internal or external to the site.  

4.2 PERFORMANCE 

4.2.1 Traffic Signal Warrants 

Table 10 presents a summary of the traffic signal warrants in the Existing and Existing Plus Project 

Conditions scenarios. Appendix C contains the peak hour signal warrant worksheets for all scenarios. 

As shown in Table 10, volume-based signal warrants are not met at the right-in/right-out Costco access 

on Hathaway Avenue.  

Table 10: Traffic Signal Volume Warrants, Existing Plus Project Conditions  

ID # Intersection Control Existing Existing Plus Project 

2 Hathaway Avenue/Costco Access  OWSC Not Met Not Met 

Based on California MUTCD (2014) Peak Hour Warrant  
█ bold signifies that the warrant is met 
Source: Kittelson & Associates, Inc. 2018 

4.2.2 Automobile Level of Service 

Table 11 presents the Existing Conditions and Existing Plus Project delays and LOS for the study 

intersections. The table also compares the change in delay between the two scenarios. Appendix H 

contains the LOS worksheets for the Existing Plus Project condition. 

As shown in Table 11, all study intersections continue to operate at LOS D or better during both peak 

hours with the addition of the Project traffic. The Project does not result in significant impacts at any 

of the study intersections for the Existing Plus Project conditions. 

Table 11: Automobile Level of Service, Existing Plus Project  

ID # Intersection Control 
Peak 
Hour 

Existing Existing Plus Project Delay 
Delta 

(s/veh) Delay (s/veh) LOS Delay (s/veh) LOS 

1 
Hathaway Avenue & 

Costco Access (Signal) 
Signalized 

AM 3.9 A 6.3 A +2.4 

PM 5.1 A 6.6 A +1.5 

2 
Hathaway Avenue & 

Costco Access (OWSC) 
OWSC 

AM 9.5 (WBR) A 9.6 (WBR) A +0.1 

PM 11.2 (WBR) B 11.3 (WBR) B +0.1 

3 
Hathaway Avenue & 

West A Street 
Signalized 

AM 40.8 D 43.6 D +2.8 

PM 46.4 D 53.3 D +6.9 

4 
I-880 NB Ramps & 

West A Street 
Signalized 

AM 17.5 B 19.5 B +2.0 

PM 19.0 B 19.1 B +0.1 
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ID # Intersection Control 
Peak 
Hour 

Existing Existing Plus Project Delay 
Delta 

(s/veh) Delay (s/veh) LOS Delay (s/veh) LOS 

5 
I-880 SB Ramps & 

West A Street 
Signalized 

AM 28.9 C 29.1 B +0.2 

PM 22.2 C 22.7 B +0.5 

LOS based on HCM 2000 

█ bold signifies LOS worse than the target and/or that signal warrants are met 
1LOS and Control delays for unsignalized intersections are presented for the critical movement 

Source: Kittelson & Associates, Inc. 2018 

4.2.3 Queue Storage 

The 95th percentile queues at the study intersections were reviewed based on Synchro 8 to identify 

locations where they may exceed the available storage. Under Existing Plus Project, the following 

additional movement was found to exceed available storage beyond those identified under Existing 

conditions. 

▪ The westbound through movement at the I-880 SB Ramps /West A Street intersection (#4) 

is anticipated to spill back through the Happyland Avenue intersection but not to the signal 

at Hathaway Avenue during the weekday AM peak hour with the Project. There are signs 

and clear pavement markings at Happyland Avenue warning drivers on West A Street not 

to block the intersection. 

Of the movements exceeding available storage under Existing conditions, the following increases in 

queue by more than two vehicles with the Project: 

▪ The eastbound left-turn movement at the Hathaway Avenue/West A Street intersection 

(#3) increase by about three to four vehicle lengths during both the weekday AM and PM 

peak hours. However, the queues do not spill back to the adjacent signalized intersection 

at the I-880 ramps. 

Appendix I contains the queuing results at all study intersections for Existing Plus Project conditions. 

Appendix F tabulates 95th percentile queues at the study intersections for all Existing scenarios. 

4.2.4 Pedestrian, Bicycle, and Transit Service 

The Project is not expected to generate a significant number of pedestrian, bicycle or transit trips given 

the automobile-centric use. Therefore, no adverse effects to pedestrian, bicycle or transit facilities or 

level of service are expected as a result of build-out of the Project and the impact to existing pedestrian, 

bicycle and transit facilities would be less-than-significant.  
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5 BACKGROUND 2022 PLUS PROJECT CONDITIONS 

5.1 DEVELOPMENT OF BACKGROUND 2022NETWORK 

The latest available Alameda CTC Countywide Model was reviewed to ensure that future regional 

roadway improvements are included as part of the Background scenario. No planned improvements 

were identified. 

5.2 DEVELOPMENT OF BACKGROUND 2022 DEMAND 

The City of Hayward does not have a 2022 scenario available as part of the General Plan, so there is no 

2022 model available to forecast the background traffic for 2022. Therefore, 2035 no-project volumes 

were first derived using the travel model and adjusted based on the incremental or difference method 

described in NCHRP 2554 methods, consistent with the methodology used for the Hayward General 

Plan and other citywide Specific Plans. The method compares 2035 model volumes to existing year 

model volumes to identify the growth increment, and then adds this increment to the existing counts, 

thus smoothing out any model validation error compared to existing counts. Further details on the 

development of 2035 volumes are provided in Section 6. The growth between existing and 2035 no-

project volumes was assessed and factored down to develop background 2022 volumes. Appendix J 

provides the model volumes used for the assessment. 

Figure 8 presents the Background 2022 No-Project volumes. Project traffic was then added to the 

Background 2022 No-Project volumes, and Figure 9 displays the Background 2022 Plus Project volumes. 

                                                        

4 Highway Traffic Data for Urbanized Area Project Planning and Design, Transportation Research Board, 1992. 
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Figure 8: Background 2022 No Project Automobile Peak Hour Volumes 
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Figure 9: Background 2022 Plus Project Automobile Peak Hour Volumes 

 

5.3 PERFORMANCE 

5.3.1 Traffic Signal Warrants 

Table 12 presents a summary of the traffic signal warrants in the Background 2022 Conditions scenario. 

Appendix C contains the traffic signal warrant worksheets. 

As shown in Table 12, volume-based signal warrants are not met at the right-in/right-out Costco access 

on Hathaway Avenue. 
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Table 12: Traffic Signal Volume Warrants, 2022 Conditions 

ID # Intersection Control Background 2022 
Background 2022 Plus 

Project 

2 Hathaway Avenue/Costco Access OWSC Not Met Not Met 

Based on California MUTCD (2014) Peak Hour Warrant  
█ bold signifies that the warrant is met 
Source: Kittelson & Associates, Inc. 2018 

5.3.2 Automobile Level of Service 

Levels of service (LOS) at the study intersections were evaluated based on the 2000 Highway Capacity 

Manual methodology, as implemented in the Synchro 8 software package. LOS analysis was performed 

for the AM and PM peak hours, using forecast turning movement volumes. The future year analysis 

assumed that signal timings would be unchanged from those in Existing Conditions. Table 13 presents 

the Background 2022 No-Project and Plus Project delays and LOS for the study intersections. Appendix 

K contains the LOS worksheets for the Background 2022 No-Project and Plus Project operations.  

As shown in Table 13, all study intersections continue to operate at LOS D or better during both peak 

hours under 2022 conditions, without or with the addition of the Project traffic. The Project does not 

result in significant impacts at any of the study intersections for the Background 2022 Plus Project 

conditions. 

Table 13: Background 2022 Automobile Level of Service 

ID 
# Intersection Control 

Peak 
Hour 

Background 2022 
Background 2022 Plus 

Project 
Delay 
Delta 

(s/veh) Delay (s/veh) LOS Delay (s/veh) LOS 

1 
Hathaway Avenue & 

Costco Access (Signal) 
Signalized 

AM 3.9 A 6.5 A +2.6 

PM 5.2 A 6.6 A +1.4 

2 
Hathaway Avenue & 

Costco Access (OWSC) 
OWSC 

AM 9.5 (WBR) A 9.6 (WBR) A +0.1 

PM 11.2 (WBR) B 11.4 (WBR) B +0.2 

3 
Hathaway Avenue & 

West A Street 
Signalized 

AM 46.3 D 51.1 D +4.8 

PM 49.6 D 56.8 D +7.2 

4 
I-880 NB Ramps & 

West A Street 
Signalized 

AM 19.3 B 23.3 B +4.0 

PM 19.6 B 19.7 B +0.1 

5 
I-880 SB Ramps & 

West A Street 
Signalized 

AM 32.0 C 32.4 B +0.4 

PM 22.9 C 23.5 B +0.6 

LOS based on HCM 2000 

█ bold signifies LOS worse than the target and/or that signal warrants are met 
1LOS and Control delays for unsignalized intersections are presented for the critical movement 

Source: Kittelson & Associates, Inc. 2018 

5.3.3 Queue Storage 

The 95th percentile queues at the study intersections were reviewed based on Synchro 8 to identify 

locations where they may exceed the available storage. The 95th percentile queues at the study 
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intersections were reviewed based on Synchro 8 to identify locations where they may exceed the 

available storage. Under the Background 2022 scenario, the following movement was found to queue 

beyond their available storage capacity at the 95th percentile demand level, beyond those identified 

under Existing Conditions: 

▪ The eastbound through movement at the I-880 NB Ramps/West A Street intersection (#4) 

spills back through the adjacent intersection at the I-880 SB Ramps during the weekday PM 

peak hour with the project. The queue is less than a vehicle over the space between the 

ramps.  

Appendix L contains the queuing results at all the study intersections for the Background 2020 No-

Project and Plus Project scenarios. Appendix F tabulates the 95th percentile queues at the study 

intersections for all scenarios. As seen in Appendix F, for the most part queues are expected to increase 

by a few vehicle lengths or less under 2022 conditions compared to existing conditions, with the 

exception of: 

▪ During the weekday AM peak hour, the westbound through movement at the I-880 NB 

Ramps/West A Street intersection (#4) is projected to increase by about four vehicle lengths 

under 2022 conditions compared to existing conditions (for both background and plus 

project conditions). The queue for this movement spills back through the adjacent 

intersection. 

▪ During the weekday PM peak hour, the eastbound through movement at the Hathaway 

Avenue/West A Street intersection (#3) is projected to increase by about four vehicle 

lengths under 2022 conditions compared to existing conditions (for both background and 

plus project conditions). The queue for this movement does not spill back through the 

adjacent intersection. 

5.3.4 Pedestrian, Bicycle, and Transit Service 

As previously discussed, the Project is not expected to generate a significant number of pedestrian, 

bicycle or transit trips given the automobile-centric use. Therefore, no adverse effects to pedestrian, 

bicycle or transit facilities or level of service are expected as a result of the build-out of the Project and 

the impact to existing pedestrian, bicycle and transit facilities would be less-than-significant.  
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6 CUMULATIVE 2035 PLUS PROJECT CONDITIONS 

The potential impacts to the transportation system were evaluated according to the standards and 

practices of the City of Hayward and ACTC using 2000 Highway Capacity Manual methodologies. The 

impacts to the intersections were evaluated using projected peak hour traffic volumes derived from 

the Hayward General Plan Update version of the Alameda CTC Countywide Model and the Project trips 

described in the Project Description section. 

Note that while the model version used for this study is the 2035 Citywide General Plan model with 

ABAG Projections 2009, the Alameda CTC countywide model has now extended out to 2040 and 

includes less conservative Association of Bay Area Governments (ABAG) Plan Bay Area projections. 

However, it was determined in coordination with City staff that the General Plan model should be used 

for this study since it is more conservative within Hayward given that it includes buildout of the City’s 

General Plan. Therefore, for purposes of the traffic analysis the 2035 horizon year was assumed to be 

consistent with the General Plan and is sufficiently conservative for development of cumulative traffic 

forecasts in the study area.  

6.1 DEVELOPMENT OF CUMULATIVE 2035 NETWORK 

The latest available Alameda CTC Countywide Model with ABAG Projections 2009 was reviewed to 

ensure that future regional roadway improvements are included as part of the Cumulative 2035 

condition. No network modifications were identified.  

6.2 DEVELOPMENT OF CUMULATIVE 2035 DEMAND 

The model includes future development throughout the region. The 2035 forecasts are consistent with 

regional totals for growth projected by ABAG in their Projections 2009 report. Therefore, the traffic 

forecasts reflect traffic from growth in Hayward as well as traffic from future developments in the 

region that may use the local roadways. Cumulative 2035 No-Project volumes were extracted from the 

travel model and adjusted based on the incremental or difference method described in NCHRP 2555 

methods, consistent with the methodology used for the Hayward General Plan and other citywide 

Specific Plans. The method compares 2035 model volumes to existing year model volumes to identify 

the growth increment, and then adds this increment to the existing counts, thus smoothing out any 

model validation error compared to existing counts. On some roadway links, the base model volumes 

are significantly lower than existing volumes, resulting in excessive growth reflected in the post-

processed volumes. In these cases, the volumes were adjusted to more closely match 2035 link 

projections. Appendix J provides the model volumes used for the assessment and further describes the 

volume development process. 

                                                        

5 Highway Traffic Data for Urbanized Area Project Planning and Design, Transportation Research Board, 1992. 
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Figure 10 presents the Cumulative No-Project volumes derived from the travel demand model and the 

incremental adjustment process and Figure 11 presents the Cumulative Plus Project volumes.  

Figure 10: Cumulative 2035 No Project Automobile Peak Hour Volumes 
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Figure 11: Cumulative 2035 Plus Project Automobile Peak Hour Volumes  
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6.3 PERFORMANCE 

6.3.1 Traffic Signal Warrants 

Table 14 presents a summary of the traffic signal warrants in the Cumulative scenario. Appendix C 

contains the peak hour warrant worksheets.  

As shown in Table 14, volume-based signal warrants are not met at the right-in/right-out Costco access 

on Hathaway Avenue.  

Table 14: Traffic Signal Volume Warrants, Cumulative 2035 Conditions  

ID # Intersection Control Cumulative 2035 
Cumulative 2035 

Plus Project 

2 Hathaway Avenue/Costco Access OWSC Not Met Not Met 

Based on California MUTCD (2014) Peak Hour Warrant  
█ bold signifies that the warrant is met 
Source: Kittelson & Associates, Inc. 2018 

6.3.2 Automobile Level of Service 

Levels of service (LOS) at the study intersections were evaluated based on the 2000 Highway Capacity 

Manual methodology, as implemented in the Synchro 8 software package. LOS analysis was performed 

for the AM and PM peak hours, using forecast turning movement volumes. The future year analysis 

assumed that signal timings would be unchanged from those in Existing Conditions. Table 15 presents 

the Cumulative No Project and Cumulative plus Project delays and LOS for the study intersections. 

Appendix M contains the LOS worksheets. 

As shown in Table 15, all study intersections operate at LOS E or better during both peak hours under 

2035 conditions, without or with the addition of the Project traffic. The Project does not result in 

significant impacts at any of the study intersections for the Cumulative Plus Project conditions. 
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Table 15: Cumulative 2035 Automobile Level of Service 

ID 
# Intersection Control 

Peak 
Hour 

Cumulative 2035 
Cumulative 2035 Plus 

Project 
Delay 
Delta 

(s/veh) Delay (s/veh) LOS Delay (s/veh) LOS 

1 
Hathaway Avenue & 

Costco Access (Signal) 
Signalized 

AM 3.9 A 6.6 A +2.7 

PM 5.1 A 6.7 A +1.6 

2 
Hathaway Avenue & 

Costco Access (OWSC) 
OWSC 

AM 9.6 (WBR) A 9.6 (WBR) A - 

PM 11.4 (WBR) A 11.5 (WBR) B +0.1 

3 
Hathaway Avenue & 

West A Street 
Signalized 

AM 69.5 E 75.8 E +6.3 

PM 69.6 E 78.8 E +9.2 

4 
I-880 NB Ramps & 

West A Street 
Signalized 

AM 45.9 D 50.1 D +4.2 

PM 21.3 C 21.8 E +0.5 

5 
I-880 SB Ramps & 

West A Street 
Signalized 

AM 42.5 D 43.6 D +1.1 

PM 26.7 C 28.1 D +1.4 

LOS based on HCM 2000 

█ bold signifies LOS worse than the target and/or that signal warrants are met 
1LOS and Control delays for unsignalized intersections are presented for the critical movement 

Source: Kittelson & Associates, Inc. 2018 

6.3.3 Queue Storage 

The 95th percentile queues at the study intersections were reviewed based on Synchro 8 to identify 

locations where they may exceed the available storage. Under the Cumulative 2035 scenario, the 

following movements were found to queue beyond their available storage capacity at the 95th 

percentile demand level, beyond those identified in the 2022 scenario: 

▪ The southbound right-turn movement at the Hathaway Avenue/West A Street intersection (#3) 

is anticipated to spill back beyond the provided storage during the weekday AM peak hour with 

the Project; however, the queue does not spill back to adjacent intersections. 

▪ The eastbound through movement at the Hathaway Avenue/West A Street (#3) intersection is 

anticipated to spill back through the Happyland Avenue intersection but not to the signal at the 

I-880 NB Ramp during the weekday PM peak hour with and without the Project. As previously 

noted, signage and clearly-delineated pavement markings along West A Street warn drivers in 

both directions not to block the Happyland Avenue intersection. 

Appendix N contains the queuing results at all the study intersections for both Cumulative 2035 

scenarios. Appendix F tabulates 95th percentile queues at the study intersections for all scenarios. As 

seen in Appendix F, for the most part queues are expected to increase by a few vehicle lengths or less 

under 2022 conditions compared to existing conditions, with the exception of: 

▪ At the Hathaway Avenue/West A Street intersection (#3), several movements are projected 

to increase in queue length, including: 

o During the weekday PM peak hour, the eastbound through movement is projected 

to increase by about twelve vehicle lengths under 2035 conditions compared to 
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2022 conditions (for both background and plus project conditions). The queue for 

this movement backs up through the adjacent intersection. 

o During the weekday PM peak hour, the eastbound right-turn movement is 

projected to increase by about four vehicle lengths under 2035 conditions 

compared to 2022 conditions (for both background and plus project conditions). 

The queue for this movement does not exceed storage. 

o During the weekday AM peak hour, the westbound left-turn movement is projected 

to increase by about five vehicle lengths under 2035 conditions compared to 2022 

conditions (for both background and plus project conditions). The queue for this 

movement exceeds storage. 

o During the weekday AM peak hour, the westbound through movement is projected 

to increase by about eight vehicle lengths under 2035 conditions compared to 2022 

conditions (for both background and plus project conditions). The queue for this 

movement does not back up to the adjacent intersection. 

o The northbound left-turn movement is expected to increase by about twelve 

vehicle lengths during the weekday AM peak hour and six vehicle lengths under 

2035 conditions compared to 2022 conditions (for both background and plus 

project conditions). The queue for this movement exceeds storage and backs up 

near El Dorado Avenue. 

o During the weekday PM peak hour, the northbound through/right-turn movement 

is projected to increase by about five vehicle lengths under 2035 conditions 

compared to 2022 conditions (for both background and plus project conditions). 

The queue for this movement exceeds storage and backs up to El Dorado Avenue. 

▪ During the weekday AM peak hour, the westbound through movement at the I-880 NB 

Ramps/West A Street intersection (#4) is projected to increase by about seven vehicle 

lengths under 2035 conditions compared to 2022 conditions (for both background and plus 

project conditions). The queue for this movement spills back through the adjacent 

intersection. 

 

6.3.4 Pedestrian, Bicycle, and Transit Service 

As noted previously, the Project is not expected to generate a significant number of pedestrian, bicycle 

or transit trips given the automobile-centric use. Therefore, no adverse effects to pedestrian, bicycle 

or transit facilities or level of service are expected as a result of the build-out of the Project and the 

impact to existing pedestrian, bicycle and transit facilities would be less-than-significant.  
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7 CIRCULATION AND PARKING 

7.1 SITE REVIEW 

This section describes access, on-site circulation, emergency vehicle access (EVA) and parking for the 

Project site. 

7.1.1 Driveways 

The fuel station will be accessed via the existing driveways for the Costco Business Center. Both existing 

driveways provide access for circulation for autos, loading and delivery trucks, waste vehicles and 

Emergency Vehicles (EVA’s). No sight distance or visibility issues were identified at the driveways. 

Based on the Cumulative 2035 volumes at the Costco access locations in Figure 11, neither significant 
delays nor queuing impacts are projected at the Project driveways.  

7.1.2 Internal Circulation  

The fuel station can be accessed via either of the existing driveways for the Costco Business Center. 

Vehicles enter the fuel station from the south side over 300 feet north of the signalized access, so that 

the queueing area is kept internal to the site with no potential for queues to back-up off site. Vehicles 

exit from the north side of the fuel station and can exit the site from either access. The current exit 

width is consistent with Costco's standard fuel facility exit width and allows larger vehicles, such as RVs, 

to exit the facility without conflict. 

7.1.3 Truck Circulation 

Fuel trucks will access the fuel station by taking a right-in at the signalized driveway on Hathaway 

Avenue. Trucks access the fuel station from the north and fill outside the queueing area. They exit the 

site by taking a left-out at the signal on Hathaway Boulevard.  

The AutoTURN software package was used to overlay truck turning paths on the site plan to confirm 

the circulation path is appropriate. As shown in the AutoTURN exhibits in Appendix O, the site has been 

designed to provide an appropriate path for the fuel truck between Hathaway Avenue and the fuel 

station. The fuel station was located to allow fuel delivery trucks to circulate the site without impacting 

the business center delivery trucks and members entering the Business Center. 

7.1.4 Emergency Vehicle Access 

The Project does not alter the site access points and therefore emergency vehicle access to the overall 

site will be unchanged. Emergency vehicles, including fire trucks and ambulances, will be able to access 

the fuel station portion of the site through either of the site accesses and circulate in and around the 

site. 
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7.1.5 Pedestrian Access 

Due to the automobile-centered nature of the Project, it is not expected to generate significant 

pedestrian and bicycle trips internal to the site or external.   

7.1.6 Parking Inventory 

An assessment of existing and proposed parking was provided to the City in an earlier memorandum, 

dated October 28, 2017. Since this time, the site plan was updated to locate the fuel station in the 

northwest corner instead of the southeast corner of the site. The memorandum was updated to reflect 

the change in site plan and is provided in Appendix G for reference. It concludes the following: 

Based on the current Hayward Business Center parking demand and in reviewing the other Business 

Centers, the proposed parking supply of 3.44 spaces per 1,000 square feet is anticipated to meet 

Hayward’s needs and meets the highest peak parking supply ratio measured at the other sites (i.e., 2.77 

spaces per 1,000 square feet at Commerce/0.85 = 3.2). Although below the Municipal Code requirement 

of 4.0 spaces per 1,000 square feet, the data suggests that the proposed parking supply is sufficient to 

meet both existing and future parking needs at the Hayward Business Center with the Fuel Station.  
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8 MITIGATIONS 

The traffic generated by the Project is not expected to result in any significant impacts to the study 

intersections nor are there any impacts to pedestrian, bicycle or transit facilities. Therefore, no 

mitigation measures have been identified.   
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9 CONGESTION MANAGEMENT PROGRAM  

Alameda CTC Congestion Management Program (CMP) Land Use Analysis was performed to identify 

potential impacts of the Project on the Metropolitan Transportation System (MTS) roadway network. 

The potential impacts of the Project to pedestrians, bicyclists, and transit facilities are provided in early 

sections of the report. MTS roadways in the study area include I-238, I-880, W A Street, and Hesperian 

Boulevard. Vehicle impacts were assessed at selected roadway locations including two segments of I-

880, W A Street, and Hesperian Boulevard and one segment I-238. 

9.1 MTS ROADWAY SEGMENTS 

Traffic forecasts for year 2020 and 2040 conditions were extracted at the selected MTS roadway 

segments from the latest version of the Countywide Model, dated August 2015. The forecasts differ 

from those applied to the Circulation System Performance analysis in that no adjustments or changes 

were made to the Countywide Model in accordance with the CMP guidelines. Consequently, the CMP 

analysis results do not account for land use developments or roadway improvements not already in the 

model. The Project forecasts at the roadway segments were developed by incorporating the trips 

associated with the Project on top of the model volumes. 

9.1.1 MTS Freeway Segments 

The Highway Capacity Software (HCS) tool was used to analyze freeway mainline segments according 

to the criteria discussed under the Level of Service Definitions section. The MTS freeway segment 

analysis results are presented in Table 16. Under year 2020 and 2040 conditions, all freeway segments 

operate within standards with or without the Project. Therefore, the impacts of the Project would be 

considered less than significant. As indicated in the Significance Criteria section, Alameda CTC has not 

adopted a policy for determining a significant impact. For this this analysis, the threshold for a 

significant impact will be considered a 0.05 increase or more in volume-to-capacity ratio for facilities 

operating at a LOS F. A 0.05 increase can be considered a reasonably measured increase in traffic. 

Output sheets for the freeway assessment are provided in Appendix P. 

Table 16: MTS Freeway LOS Results without and with Project 

Freeway Location Year 

No Project Plus Project 

Volume Density1 LOS Volume Density LOS 

Change  

in V/C 

I-238 EB 14th Street to I 580 
2020 4,871 27.3 D 4,879 27.3 D N/A 

2040 5,293 30.8 D 5,301 30.8 D N/A 

I-238 WB 14th Street to I 580 
2020 3,369 17.7 B 3,377 17.8 B N/A 

2040 3,659 19.3 C 3,667 19.4 C N/A 

I-880 NB W A Street to Hesperian Boulevard 

2020 6,745 28.6 D 6,755 28.6 D N/A 

2040 7,069 30.6 D 7,079 30.7 D N/A 
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Freeway Location Year 

No Project Plus Project 

Volume Density1 LOS Volume Density LOS 

Change  

in V/C 

I-880 NB W Winton Avenue to W A Street 

2020 6,958 29.9 D 6,973 30 D N/A 

2040 7,469 33.4 D 7,484 33.5 D N/A 

I-880 SB W A Street to Hesperian Boulevard 

2020 7,224 31.7 D 7,234 31.7 D N/A 

2040 8,203 39.6 E 8,213 39.7 E N/A 

I-880 SB W Winton Avenue to W A Street 

2020 7,584 34.4 D 7,599 34.4 D N/A 

2040 8,425 41.8 E 8,440 42 E N/A 

Source:  Kittelson & Associates, Inc., 2018 
1Density = Passenger Cars per Mile per Lane (pcpmpl)  
Bold text indicates substandard operations 
N/A indicates where V/C criterion is not relevant, as LOS is E or better 

9.1.2 MTS Arterial Segments 

Level of service analyses for designated Metropolitan Transportation System (MTS) arterial segments 

was performed based on the service volume table shown in Appendix Q. This table provides an estimate 

of LOS based on weekday PM peak hour volumes. A volume to capacity ratio was calculated using the 

volumes from the Alameda Countywide Model and using the LOS F service volume threshold shown in 

the attachment as the estimate for roadway capacity.   

The MTS arterial segment analysis results are presented in Table 17. As shown in the table, the 

following arterial segments would operate beyond the LOS standard under year 2020 and/or 

2040 during the weekday PM peak hour without the Project:  

▪ Eastbound W A Street, east of Hathaway Avenue (2020 and 2040) 

▪ Eastbound W A Street, west of Hathaway Avenue (2040) 

▪ Northbound Hesperian Boulevard, north of W A Street (2020 and 2040) 

▪ Northbound Hesperian Boulevard, south of W A Street (2040) 

With the addition of proposed Project traffic, all of these segments operating beyond the LOS standard 

E would continue to operate beyond the standard but would not experience an increase in the V/C 

ratio of 0.05 or more. Therefore, the Project impacts at those locations are considered to be less than 

significant.  

Analysis worksheets for the arterial assessment are provided in Appendix R. 
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Table 17: MTS Arterial LOS without and with Project 

Segment 

  

 Metric 

No Project Plus Project 

2020 2040 2020 2040 

W A Street, east of Hathaway Avenue 
(eastbound) 

Volume 1,689 1,782 1,708 1,801 

LOS F F F F 

V/C Change   0.011 0.011 

W A Street, east of Hathaway Avenue 
(westbound) 

Volume 1,109 1,473 1,128 1,492 

LOS C D C D 

V/C Change   0.017 0.013 

W A Street, west of Hathaway Avenue 
(eastbound) 

Volume 1,464 1,708 1,508 1,752 

LOS D F D F 

V/C Change   0.030 0.026 

W A Street, west of Hathaway Avenue 
(westbound) 

Volume 1,273 1,279 1,317 1,323 

LOS D D D D 

V/C Change   0.035 0.034 

Hesperian Boulevard, north of W A Street 
(northbound) 

Volume 2,884 3,087 2,894 3,097 

LOS F F F F 

V/C Change   0.003 0.003 

Hesperian Boulevard, north of W A Street 
(southbound) 

Volume 1,005 1,944 1,015 1,954 

LOS C D C D 

V/C Change   0.009 0.005 

Hesperian Boulevard, south of W A Street 
(northbound) 

Volume 2,240 2,704 2,250 2,714 

LOS D F D F 

V/C Change   0.004 0.004 

Hesperian Boulevard, south of W A Street 
(southbound) 

Volume 507 1,353 517 1,363 

LOS C C C C 

V/C Change   0.019 0.007 

Source:  Kittelson & Associates, Inc., 2018 
Bold text indicates substandard operations 

█ shaded cell indicated a significant impact 

9.1.3 MTS Roadway Segment Impacts and Mitigation Measures 

The assessment did not identify any significant impacts and therefore no mitigation measures are 

proposed. 
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10 FINDINGS AND RECOMMENDATIONS 

This section provides a summary of the traffic analysis, highlighting findings and recommendations. 

10.1 TRAFFIC ANALYSIS SCOPE 

This report presents the transportation impact analysis conducted by Kittelson & Associates for the fuel 

station addition at the Hayward Business Center site. Access to the existing Business Center occurs via 

a signalized full access driveway on Hathaway Avenue and a right-in/right-out access, both southeast 

of the fuel station.  

This report evaluates the project for potential impacts and mitigations associated with the Proposed 

Project’s interaction with the adjacent roadway network. It includes a number of scenarios, including 

Existing Conditions, Interim 2022, and Cumulative 2035 conditions. Five study intersections were 

identified, include the two site accesses on Hathaway Avenue. 

10.2 FINDINGS 

▪ Under existing conditions, all study intersections operate at a LOS D or better during both 

peak hours. 

▪ The proposed project is expected to generate approximately 190 net new vehicle trips 

during the weekday AM peak hour and 194 net new vehicle trips during the weekday PM 

peak hour.  

▪ The Proposed Project is not expected to generate many bicycle, pedestrian or transit trips, 

and therefore is not expected to impact existing and future bicycle, pedestrian and transit 

facilities in the vicinity of the project. 

▪ All study intersections operate at LOS D or better during both peak hours under 2020 

conditions, without or with the addition of the Project traffic.  

▪ All study intersections operate at LOS E or better during both peak hours under 2035 

conditions, without or with the addition of the Project traffic. 

▪ The proposed parking supply is sufficient to meet both existing and future parking needs at 

the Hayward Business Center with the Fuel Station.  

▪ The study assessed operations on MTS freeway and arterial segments with and without the 

project. No significant impacts were identified. 

10.3 RECOMMENDATIONS 

▪ The traffic generated by the Project is not expected to result in any significant impacts to 

the study intersections nor are there any impacts to pedestrian, bicycle or transit facilities. 

Therefore, no mitigation measures have been identified.   

▪ Given no significant impacts were identified through the MTS roadway segment 

assessment, no mitigations were identified. 
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Configuration
-----------------------------------------------------------------

                                 Controller Sequence Priority
                   1    2    3    4    5    6    7    8    9    10   11   12

Ring 1 Phases . .  1    2  | 3    4  | 9   10  | 0    0    0     0    0    0   
Ring 2 Phases . .  5    6  | 7    8  |11   12  | 0    0    0     0    0    0   

                                               Phase
                   1    2    3    4    5    6    7    8    9    10   11   12

In Use. . . . . .  .    X    .    X    .    X    .    .    .     .    .   .
Exclusive Ped . .  .    .    .    .    .    .    .    .    .     .    .   .
Direction . . . .                                                            

                        Overlap
                   A    B    C    D
Direction . . .                     

Load Switch Channel/Driver Group Assign (Info Only):
     Load                       Signal
    Switch                Driver       Group
     (MMU)                 Phase/
    Channel                Ovlap        Ped
       1 . . . . . .         1           .
       2 . . . . . .         2           .
       3 . . . . . .         3           .
       4 . . . . . .         4           .
       5 . . . . . .         5           .
       6 . . . . . .         6           .
       7 . . . . . .         7           .
       8 . . . . . .         8           .
       9 . . . . . .         2           X
      10 . . . . . .         4           X
      11 . . . . . .         0           .
      12 . . . . . .         0           .
      13 . . . . . .         A           .
      14 . . . . . .         B           .
      15 . . . . . .         C           .
      16 . . . . . .         D           .
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Configuration Continued
-----------------------------------------------------------------

               Enable BIU: 1  2  3  4  5  6  7  8
Terminal/Facilities. . . . X  X  .  .  .  .  .  .
Detector Rack. . . . . . . X  .  .  .  .  .  .  .

Type 2 Runs as Type 1. . .  X
MMU Disable. . . . . . . .  .
Diagnostic Enable. . . . .  .
Peer-Peer Comm Enable. . .  .

                             1    2    3    4    5    6    7    8    9   10
Peer To Peer Addresses . . 255  255  255  255  255  255  255  255  255  255

Port 2:

Port 2 Protocol . . . . . . . . Terminal
Port 2 Enable . . . . . . . . . YES
AB3418 Address. . . . . . . . . 0
AB3418 Group Address. . . . . . 0
AB3418 Response Delay . . . . . 0
AB3418 Single Flag Enable . . . NO
AB3418 Drop-Out Time. . . . . . 0
AB3418 TOD SF Select. . . . . . 0
Data Rate . . . . . . . . . . . 1200 bps
Data, Parity, Stop. . . . . . . 8, 0, 1

Port 3:

Port 3 Protocol . . . . . . . . Telemetry
Port 3 Enable . . . . . . . . . YES
Telemetry Address . . . . . . . 16
System Detector 9-16 Address. . 0
Telemetry Response Delay. . . . 8000
AB3418 Address. . . . . . . . . 0
AB3418 Group Address. . . . . . 0
AB3418 Response Delay . . . . . 0
AB3418 Single Flag Enable . . . NO
AB3418 Drop-Out Time. . . . . . 0
AB3418 TOD SF Select. . . . . . 0
Duplex. . . . . . . . . . . . . Full
Data Rate . . . . . . . . . . . 1200 bps
Data, Parity, Stop. . . . . . . 8, 0, 1
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Configuration Continued
-----------------------------------------------------------------

          Event Enabling                        Alarm Enabling

Critical RFE'S (MMU/TF) . . . . .  X     ALARM 1 . . . . . . . . . . .  X
Non-Critical RFE'S (DET/TEST) . .  X     ALARM 2 . . . . . . . . . . .  X
Detector Errors . . . . . . . . .  X     ALARM 3 . . . . . . . . . . .  X
Coordination Errors . . . . . . .  X     ALARM 4 . . . . . . . . . . .  X
MMU Flash Faults. . . . . . . . .  X     ALARM 5 . . . . . . . . . . .  X
Local Flash Faults. . . . . . . .  X     ALARM 6 . . . . . . . . . . .  X
Preempt . . . . . . . . . . . . .  X     ALARM 7 . . . . . . . . . . .  X
Power On/Off. . . . . . . . . . .  X     ALARM 8 . . . . . . . . . . .  X
Low Battery . . . . . . . . . . .  X     ALARM 9 . . . . . . . . . . .  X
                                         ALARM 10. . . . . . . . . . .  X
                                         ALARM 11. . . . . . . . . . .  X
                                         ALARM 12. . . . . . . . . . .  X
                                         ALARM 13. . . . . . . . . . .  X
                                         ALARM 14. . . . . . . . . . .  X
                                         ALARM 15. . . . . . . . . . .  X
                                         ALARM 16. . . . . . . . . . .  X

Supervisor Access Code. . .  ****
Data Change Access Code . .  ****

MMU Compatibility Program (Info Only)

Channel               Is Allowed to Time With Channel
              16 15 14 13 12 11 10  9  8  7  6  5  4  3  2
   1 . . .     .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 
   2 . . .     .  .  .  .  .  .  .  .  .  .  .  .  .  . 
   3 . . .     .  .  .  .  .  .  .  .  .  .  .  .  . 
   4 . . .     .  .  .  .  .  .  .  .  .  .  .  .
   5 . . .     .  .  .  .  .  .  .  .  .  .  .
   6 . . .     .  .  .  .  .  .  .  .  .  .
   7 . . .     .  .  .  .  .  .  .  .  .
   8 . . .     .  .  .  .  .  .  .  .
   9 . . .     .  .  .  .  .  .  .
   10. . .     .  .  .  .  .  .
   11. . .     .  .  .  .  .
   12. . .     .  .  .  .
   13. . .     .  .  .
   14. . .     .  .
   15. . .     .

Version Info:
Software Assy.              Part No.              Version
Boot                        27831                    2.83
Program                     45561                    6.9 
Application                                           . 3
Help                        27891                    5.53
 �Configuration               27918                    C000
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By-Phase Timing Data
-----------------------------------------------------------------

                                             Phase
                    1    2    3    4    5    6    7    8    9   10   11   12
Direction                                                                   

Minimum Green       0    6    0    4    0    6    0    0    5    5    5    5

Bike Min Green      0    0    0    0    0    0    0    0    0    0    0    0

Cond Serv Min Grn   0    0    0    0    0    0    0    0    0    0    0    0

Walk                0    7    0    7    0    0    0    0    0   10    0   10

Ped Clearance       0    9    0   13    0   12    0   12    0   16    0   16

Veh Extension     0.0  3.0  0.0  2.0  0.0  3.0  0.0  0.0  5.0  5.0  5.0  5.0

Alt Veh Exten     0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0  0.0

Max Extension       0    0    0    0    0    0    0    0    0    0    0    0

Max 1               0   30    0   25    0   30    0    0   35   35   35   35

Max 2               0   30    0   25    0   30    0    0   40   40   40   40

Max 3               0   40    0   25    0   40    0    0    0    0    0    0

Det. Fail Max       0    0    0    0    0    0    0    0    0    0    0    0

Yellow Change     3.0  3.0  4.0  3.0  3.0  3.0  3.0  4.0  3.0  3.0  3.0  3.0

Red Clearance     1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0  1.0

Red Revert        2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0

Act. B4 Init        0   10    0    5    0   10    0    0    0    0    0    0

Sec/Actuation     0.0  2.0  0.0  2.0  0.0  2.0  0.0  0.0  0.0  0.0  0.0  0.0

Max Initial         0   15    0   15    0   15    0    0   30   30   30   30

Time B4 Reduction   0   10    0   10    0   10    0    0    0    0    0    0

Cars Waiting        0    0    0    0    0    0    0    0    0    0    0    0

Time To Reduce      0   15   40    4    0   15    0    0    0    0    0    0

Minimum Gap       0.0  2.0  0.0  2.0  0.0  2.0  0.0  0.0  0.0  0.0  0.0  0.0
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No-Serve Phases
-----------------------------------------------------------------

                 Phase Cannot Serve With Phase
Phase     12  11  10   9   8   7   6   5   4   3   2
  1. . .   .   .   .   .   .   .   .   .   .   .   .
  2. . .   .   .   .   .   .   .   .   .   .   .
  3. . .   .   .   .   .   .   .   .   .   .
  4. . .   .   .   .   .   .   .   .   .
  5. . .   .   .   .   .   .   .   .
  6. . .   .   .   .   .   .   .
  7. . .   .   .   .   .   .
  8. . .   .   .   .   .
  9. . .   .   .   .
 10. . .   .   .
 11. . .   .
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Ped Carryover
-----------------------------------------------------------------

     Ped Start Phase          Carry Over Phase

           1                          0

           2                          0

           3                          0

           4                          0

           5                          0

           6                          0

           7                          0

           8                          0

           9                          0

          10                          0

          11                          0

          12                          0
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Vehicle/Ped Phase as Overlap
-----------------------------------------------------------------

                    Ped Phase As Overlap
 Ped               Consists of Ped Phases
Ovlap
Phase    1   2   3   4   5   6   7   8   9  10  11  12
  1      .   .   .   .   .   .   .   .   .   .   .   .
  2      .   .   .   .   .   .   .   .   .   .   .   .
  3      .   .   .   .   .   .   .   .   .   .   .   .
  4      .   .   .   .   .   .   .   .   .   .   .   .
  5      .   .   .   .   .   .   .   .   .   .   .   .
  6      .   .   .   .   .   .   .   .   .   .   .   .
  7      .   .   .   .   .   .   .   .   .   .   .   .
  8      .   .   .   .   .   .   .   .   .   .   .   .
  9      .   .   .   .   .   .   .   .   .   .   .   .
 10      .   .   .   .   .   .   .   .   .   .   .   .
 11      .   .   .   .   .   .   .   .   .   .   .   .
 12      .   .   .   .   .   .   .   .   .   .   .   .
 

                    Veh Phase As Overlap
 Veh               Consists of Veh Phases
Ovlap
Phase    1   2   3   4   5   6   7   8   9  10  11  12
  1      X   .   .   .   .   .   .   .   .   .   .   .
  2      .   X   .   .   .   .   .   .   .   .   .   .
  3      .   .   X   .   .   .   .   .   .   .   .   .
  4      .   .   .   X   .   .   .   .   .   .   .   .
  5      .   .   .   .   X   .   .   .   .   .   .   .
  6      .   .   .   .   .   X   .   .   .   .   .   .
  7      .   .   .   .   .   .   X   .   .   .   .   .
  8      .   .   .   .   .   .   .   X   .   .   .   .
  9      .   .   .   .   .   .   .   .   X   .   .   .
 10      .   .   .   .   .   .   .   .   .   X   .   .
 11      .   .   .   .   .   .   .   .   .   .   X   .
 12      .   .   .   .   .   .   .   .   .   .   .   X
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Overlap Data
-----------------------------------------------------------------

Overlap A         Phase: 1   2   3   4   5   6   7   8   9  10  11  12
Standard. . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Protected . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Permitted . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lag. . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lead . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Spare . . . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Advance Green Timer . . . . . . .   0.0
                                   Green     Yellow    Red
Lag/Lead Timers . . . . . . . . .   0.0       0.0       0.0

Overlap B         Phase: 1   2   3   4   5   6   7   8   9  10  11  12
Standard. . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Protected . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Permitted . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lag. . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lead . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Spare . . . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Advance Green Timer . . . . . . .   0.0
                                   Green     Yellow    Red
Lag/Lead Timers . . . . . . . . .   0.0       0.0       0.0

Overlap C         Phase: 1   2   3   4   5   6   7   8   9  10  11  12
Standard. . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Protected . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Permitted . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lag. . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lead . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Spare . . . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Advance Green Timer . . . . . . .   0.0
                                   Green     Yellow    Red
Lag/Lead Timers . . . . . . . . .   0.0       0.0       0.0

Overlap D         Phase: 1   2   3   4   5   6   7   8   9  10  11  12
Standard. . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Protected . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Permitted . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lag. . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Enable Lead . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Spare . . . . . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Advance Green Timer . . . . . . .   0.0
                                   Green     Yellow    Red
Lag/Lead Timers . . . . . . . . .   0.0       0.0       0.0
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Power Start, Remote Flash
-----------------------------------------------------------------

                                      Phase
                       1  2  3  4  5  6  7  8  9 10 11 12
Power Start. . . . .   .  X  .  .  .  X  .  .  .  .  .  .
External Start . . .   .  X  .  .  .  X  .  .  .  .  .  .
Into Remote Flash. .   .  X  .  .  .  X  .  .  .  .  .  .
Exit Remote Flash. .   .  X  .  .  .  X  .  .  .  .  .  .   Overlap
Remote Flash Yellow.   .  .  .  .  .  .  .  .  .  .  .  .  A  B  C  D
Flash Together . . .   .  X  .  X  .  X  .  .  .  .  .  .  .  .  .  .

Initialization Interval:
Power Start . . . . . . . . Yellow
External Start. . . . . . . Yellow

Power Start All Red Time. .   4
Power Start Flash Time. . .   6

Remote Flash Options:

Out of Flash Yellow . . . .  YES
Out of Flash All Red. . . .   NO
Minimum Recall. . . . . . .   NO
Alternate Flash . . . . . .   NO
Flash Thru Load Switches. .   NO
Cycle Through Phases. . . .   NO
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Option Data
-----------------------------------------------------------------

                                      Phase
                         1  2  3  4  5  6  7  8  9 10 11 12
Guaranteed Passage .  .  .  .  .  .  .  .  .  .  .  .  .  .
Call To NonActuated 1 .  .  .  .  .  .  .  .  .  .  .  .  .
Call To NonActuated 2 .  .  .  .  .  .  .  .  .  .  .  .  .
Dual Entry. . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Conditional Service . .  .  .  .  .  .  .  .  .  .  .  .  .
Conditional Reservice .  .  .  .  .  .  .  .  .  .  .  .  .
Actuated Rest in Walk .  .  .  .  .  .  .  .  .  .  .  .  .
Flashing Walk . . . . .  .  .  .  .  .  .  .  .  .  .  .  .

                     Enable Programmable Options
Dual Entry. . . . . . . . . . . OFF  Backup Protection Group 1 . . . . OFF
Conditional Service . . . . . . OFF  Backup Protection Group 2 . . . . OFF
Ped Clearance Protection. . . . OFF  Backup Protection Group 3 . . . . OFF
Special Preempt Overlap Flash . OFF  Simultaneous Gap Group 1. . . . . OFF
Cond Service Det Cross Switch . OFF  Simultaneous Gap Group 2. . . . . OFF
Lock Detectors in Red Only. . . OFF  Simultaneous Gap Group 3. . . . . OFF

                         Five Section Left Turn Control
               Phases: 5-2   7-4   1-6   3-8   11-10  9-12
Left Turn Head. . . .   .     .     .     .      .     .
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Recall Data, Dimming
-----------------------------------------------------------------

                                      Phase
                         1  2  3  4  5  6  7  8  9 10 11 12
Locking Detector. . . .  .  X  .  .  .  X  .  .  .  .  .  .
Vehicle Recall. . . . .  .  X  .  .  .  X  .  .  .  .  .  .
Pedestrian Recall . . .  .  .  .  .  .  .  .  .  .  .  .  .
Recall To Max . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Soft Recall . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Don't Rest Here . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Ped Dark if No Call . .  .  .  .  .  .  .  .  .  .  .  .  .

Dimming:
                                       Load Switch
                   1   2   3   4   5   6   7   8   9  10 11 12 13 14 15 16
Green/Walk. . . . NO  NO  NO  NO  NO  NO  NO  NO  NO  NO NO NO NO NO NO NO
Yellow/Ped Clear. NO  NO  NO  NO  NO  NO  NO  NO  NO  NO NO NO NO NO NO NO
Red/Don't Walk. . NO  NO  NO  NO  NO  NO  NO  NO  NO  NO NO NO NO NO NO NO
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Detector Type/Timers
-----------------------------------------------------------------

     Locking  Log       Timers    Don't Reset
Det. Memory  Enable Extend  Delay   Extend    Type
  1    NO      NO     0.0     0       .     0 - Normal
  2    NO      NO     0.0     0       .     0 - Normal
  3    NO      NO     0.0     0       .     0 - Normal
  4    NO      NO     0.0     0       .     0 - Normal
  5    NO      NO     0.0     0       .     0 - Normal
  6    NO      NO     0.0     0       .     0 - Normal
  7    NO      NO     0.0     0       .     0 - Normal
  8    NO      NO     0.0     0       .     0 - Normal
  9    NO      NO     0.0     0       .     0 - Normal
 10    NO      NO     0.0     0       .     1 - Extend/Delay
 11    NO      NO     0.0     0       .     0 - Normal
 12    NO      NO     0.0     0       .     0 - Normal
 13    NO      NO     0.0     0       .     0 - Normal
 14    NO      NO     0.0     0       .     0 - Normal
 15    NO      NO     0.0     0       .     0 - Normal
 16    NO      NO     0.0     0       .     0 - Normal
 17    NO      NO     0.0     0       .     0 - Normal
 18    NO      NO     0.0     0       .     0 - Normal
 19    NO      NO     0.0     6       .     1 - Extend/Delay
 20    NO      NO     0.0     0       .     0 - Normal
 21    NO      NO     0.0     0       .     0 - Normal
 22    NO      NO     0.0     0       .     0 - Normal
 23    NO      NO     0.0     0       .     0 - Normal
 24    NO      NO     0.0     0       .     0 - Normal
 25    NO      NO     0.0     0       .     0 - Normal
 26    NO      NO     0.0     0       .     0 - Normal
 27    NO      NO     0.0     0       .     0 - Normal
 28    NO      NO     0.0     0       .     0 - Normal
 29    NO      NO     0.0     0       .     0 - Normal
 30    NO      NO     0.0     0       .     0 - Normal
 31    NO      NO     0.0     0       .     0 - Normal
 32    NO      NO     0.0     0       .     0 - Normal

                            Detector Names

Det  1: Detector 1                        Det 17: Detector 17                   
Det  2: Detector 2                        Det 18: Detector 18                   
Det  3: Detector 3                        Det 19: Detector 19                   
Det  4: Detector 4                        Det 20: Detector 20                   
Det  5: Detector 5                        Det 21: Detector 21                   
Det  6: Detector 6                        Det 22: Detector 22                   
Det  7: Detector 7                        Det 23: Detector 23                   
Det  8: Detector 8                        Det 24: Detector 24                   
Det  9: Detector 9                        Det 25: Detector 25                   
Det 10: Detector 10                       Det 26: Detector 26                   
Det 11: Detector 11                       Det 27: Detector 27                   
Det 12: Detector 12                       Det 28: Detector 28                   
Det 13: Detector 13                       Det 29: Detector 29                   
Det 14: Detector 14                       Det 30: Detector 30                   
Det 15: Detector 15                       Det 31: Detector 31                   
Det 16: Detector 16                       Det 32: Detector 32                   
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Detector Type/Timers
-----------------------------------------------------------------

 33    NO      NO     0.0     0       .     0 - Normal
 34    NO      NO     0.0     0       .     0 - Normal
 35    NO      NO     0.0     0       .     0 - Normal
 36    NO      NO     0.0     0       .     0 - Normal
 37    NO      NO     0.0     0       .     0 - Normal
 38    NO      NO     0.0     0       .     0 - Normal
 39    NO      NO     0.0     0       .     0 - Normal
 40    NO      NO     0.0     0       .     0 - Normal
 41    NO      NO     0.0     0       .     0 - Normal
 42    NO      NO     0.0     0       .     0 - Normal
 43    NO      NO     0.0     0       .     0 - Normal
 44    NO      NO     0.0     0       .     0 - Normal
 45    NO      NO     0.0     0       .     0 - Normal
 46    NO      NO     0.0     0       .     0 - Normal
 47    NO      NO     0.0     0       .     0 - Normal
 48    NO      NO     0.0     0       .     0 - Normal
 49    NO      NO     0.0     0       .     0 - Normal
 50    NO      NO     0.0     0       .     0 - Normal
 51    NO      NO     0.0     0       .     0 - Normal
 52    NO      NO     0.0     0       .     0 - Normal
 53    NO      NO     0.0     0       .     0 - Normal
 54    NO      NO     0.0     0       .     0 - Normal
 55    NO      NO     0.0     0       .     0 - Normal
 56    NO      NO     0.0     0       .     0 - Normal
 57    NO      NO     0.0     0       .     0 - Normal
 58    NO      NO     0.0     0       .     0 - Normal
 59    NO      NO     0.0     0       .     0 - Normal
 60    NO      NO     0.0     0       .     0 - Normal
 61    NO      NO     0.0     0       .     0 - Normal
 62    NO      NO     0.0     0       .     0 - Normal
 63    NO      NO     0.0     0       .     0 - Normal
 64    NO      NO     0.0     0       .     0 - Normal

                            Detector Names

Det 33: Detector 33                       Det 49: Detector 49                   
Det 34: Detector 34                       Det 50: Detector 50                   
Det 35: Detector 35                       Det 51: Detector 51                   
Det 36: Detector 36                       Det 52: Detector 52                   
Det 37: Detector 37                       Det 53: Detector 53                   
Det 38: Detector 38                       Det 54: Detector 54                   
Det 39: Detector 39                       Det 55: Detector 55                   
Det 40: Detector 40                       Det 56: Detector 56                   
Det 41: Detector 41                       Det 57: Detector 57                   
Det 42: Detector 42                       Det 58: Detector 58                   
Det 43: Detector 43                       Det 59: Detector 59                   
Det 44: Detector 44                       Det 60: Detector 60                   
Det 45: Detector 45                       Det 61: Detector 61                   
Det 46: Detector 46                       Det 62: Detector 62                   
Det 47: Detector 47                       Det 63: Detector 63                   
Det 48: Detector 48                       Det 64: Detector 64                   
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Detector Phase Assignment
-----------------------------------------------------------------

                                       Phase
Det.          1    2    3    4    5    6    7    8    9   10   11   12
  1           .    X    .    .    .    .    .    .    .    .    .    .
  2           .    X    .    .    .    .    .    .    .    .    .    .
  3           .    X    .    .    .    .    .    .    .    .    .    .
  4           .    X    .    .    .    .    .    .    .    .    .    .
  5           .    X    .    .    .    .    .    .    .    .    .    .
  6           .    .    .    .    .    .    .    .    .    .    .    .
  7           .    .    .    X    .    .    .    .    .    .    .    .
  8           .    .    .    X    .    .    .    .    .    .    .    .
  9           .    .    .    .    .    .    .    .    .    .    .    .
 10           .    .    .    .    .    X    .    .    .    .    .    .
 11           .    .    .    .    .    X    .    .    .    .    .    .
 12           .    .    .    .    .    X    .    .    .    .    .    .
 13           .    .    .    .    .    .    .    .    .    .    .    .
 14           .    .    .    .    .    .    .    .    .    .    .    .
 15           .    .    .    .    .    .    .    .    .    .    .    .
 16           .    .    .    .    .    .    .    .    .    .    .    .
 17           .    .    .    .    .    .    .    .    .    .    .    .
 18           .    .    .    .    .    .    .    .    .    .    .    .
 19           .    .    .    .    .    .    .    .    .    .    .    .
 20           .    .    .    .    .    .    .    .    .    .    .    .
 21           .    .    .    .    .    .    .    .    .    .    .    .
 22           .    .    .    .    .    .    .    .    .    .    .    .
 23           .    .    .    .    .    .    .    .    .    .    .    .
 24           .    .    .    .    .    .    .    .    .    .    .    .
 25           .    .    .    .    .    .    .    .    .    .    .    .
 26           .    .    .    .    .    .    .    .    .    .    .    .
 27           .    .    .    .    .    .    .    .    .    .    .    .
 28           .    .    .    .    .    .    .    .    .    .    .    .
 29           .    .    .    .    .    .    .    .    .    .    .    .
 30           .    .    .    .    .    .    .    .    .    .    .    .
 31           .    .    .    .    .    .    .    .    .    .    .    .
 32           .    .    .    .    .    .    .    .    .    .    .    .
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Detector Cross Switching
-----------------------------------------------------------------

                                       Phase
Det.          1    2    3    4    5    6    7    8    9   10   11   12
  1           .    .    .    .    .    .    .    .    .    .    .    .
  2           .    .    .    .    .    .    .    .    .    .    .    .
  3           .    .    .    .    .    .    .    .    .    .    .    .
  4           .    .    .    .    .    .    .    .    .    .    .    .
  5           .    .    .    .    .    .    .    .    .    .    .    .
  6           .    .    .    .    .    .    .    .    .    .    .    .
  7           .    .    .    .    .    .    .    .    .    .    .    .
  8           .    .    .    .    .    .    .    .    .    .    .    .
  9           .    .    .    .    .    .    .    .    .    .    .    .
 10           .    .    .    .    .    .    .    .    .    .    .    .
 11           .    .    .    .    .    .    .    .    .    .    .    .
 12           .    .    .    .    .    .    .    .    .    .    .    .
 13           .    .    .    .    .    .    .    .    .    .    .    .
 14           .    .    .    .    .    .    .    .    .    .    .    .
 15           .    .    .    .    .    .    .    .    .    .    .    .
 16           .    .    .    .    .    .    .    .    .    .    .    .
 17           .    .    .    .    .    .    .    .    .    .    .    .
 18           .    .    .    .    .    .    .    .    .    .    .    .
 19           .    .    .    .    .    .    .    .    .    .    .    .
 20           .    .    .    .    .    .    .    .    .    .    .    .
 21           .    .    .    .    .    .    .    .    .    .    .    .
 22           .    .    .    .    .    .    .    .    .    .    .    .
 23           .    .    .    .    .    .    .    .    .    .    .    .
 24           .    .    .    .    .    .    .    .    .    .    .    .
 25           .    .    .    .    .    .    .    .    .    .    .    .
 26           .    .    .    .    .    .    .    .    .    .    .    .
 27           .    .    .    .    .    .    .    .    .    .    .    .
 28           .    .    .    .    .    .    .    .    .    .    .    .
 29           .    .    .    .    .    .    .    .    .    .    .    .
 30           .    .    .    .    .    .    .    .    .    .    .    .
 31           .    .    .    .    .    .    .    .    .    .    .    .
 32           .    .    .    .    .    .    .    .    .    .    .    .
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Detector Cross Switching
-----------------------------------------------------------------

                                       Phase
Det.          1    2    3    4    5    6    7    8    9   10   11   12
 33           .    .    .    .    .    .    .    .    .    .    .    .
 34           .    .    .    .    .    .    .    .    .    .    .    .
 35           .    .    .    .    .    .    .    .    .    .    .    .
 36           .    .    .    .    .    .    .    .    .    .    .    .
 37           .    .    .    .    .    .    .    .    .    .    .    .
 38           .    .    .    .    .    .    .    .    .    .    .    .
 39           .    .    .    .    .    .    .    .    .    .    .    .
 40           .    .    .    .    .    .    .    .    .    .    .    .
 41           .    .    .    .    .    .    .    .    .    .    .    .
 42           .    .    .    .    .    .    .    .    .    .    .    .
 43           .    .    .    .    .    .    .    .    .    .    .    .
 44           .    .    .    .    .    .    .    .    .    .    .    .
 45           .    .    .    .    .    .    .    .    .    .    .    .
 46           .    .    .    .    .    .    .    .    .    .    .    .
 47           .    .    .    .    .    .    .    .    .    .    .    .
 48           .    .    .    .    .    .    .    .    .    .    .    .
 49           .    .    .    .    .    .    .    .    .    .    .    .
 50           .    .    .    .    .    .    .    .    .    .    .    .
 51           .    .    .    .    .    .    .    .    .    .    .    .
 52           .    .    .    .    .    .    .    .    .    .    .    .
 53           .    .    .    .    .    .    .    .    .    .    .    .
 54           .    .    .    .    .    .    .    .    .    .    .    .
 55           .    .    .    .    .    .    .    .    .    .    .    .
 56           .    .    .    .    .    .    .    .    .    .    .    .
 57           .    .    .    .    .    .    .    .    .    .    .    .
 58           .    .    .    .    .    .    .    .    .    .    .    .
 59           .    .    .    .    .    .    .    .    .    .    .    .
 60           .    .    .    .    .    .    .    .    .    .    .    .
 61           .    .    .    .    .    .    .    .    .    .    .    .
 62           .    .    .    .    .    .    .    .    .    .    .    .
 63           .    .    .    .    .    .    .    .    .    .    .    .
 64           .    .    .    .    .    .    .    .    .    .    .    .
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Ped/SD Local Assign,Log Interval
-----------------------------------------------------------------

                                     Phase Ped Detector
                           1   2   3   4   5   6   7   8   9  10  11  12
Is Ped Detector No. . . .  1   2   3   4   5   6   7   8   9  10  11  12

                                     *Local System Detector No.
                           1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16
Is Local Detector No. . .  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0  0

Detector Log Interval . .  0

*NOTE: System master designations cross referenced to local
       system detector numbers are:
          SDA1 = 1 & 9
          SDA2 = 2 & 10
          SDB1 = 3 & 11
          SDB2 = 4 & 12
          SDC1 = 5 & 13
          SDC2 = 6 & 14
          SDD1 = 7 & 15
          SDD2 = 8 & 16
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Diagnostic Plans/Fail Action
-----------------------------------------------------------------

                                         Detector
Plan           1   2   3   4   5   6   7   8   9  10  11  12  13  14  15  16
1  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
2  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
3  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
4  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
5  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
6  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
7  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
8  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
*Fail Action   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0

                                         Detector
Plan          17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32
1  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
2  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
3  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
4  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
5  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
6  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
7  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
8  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
*Fail Action   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0

*NOTE: 0 = No Action, 1 = Min Recall, 2 = Max Recall in Effect
       3 = Detector Fail Max Tiime from By-Phase Timing Data
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Diagnostic Plans/Fail Action
-----------------------------------------------------------------

                                         Detector
Plan          33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48
1  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
2  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
3  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
4  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
5  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
6  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
7  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
8  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
*Fail Action   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0

                                         Detector
Plan          49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64
1  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
2  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
3  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
4  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
5  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
6  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
7  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
8  Diagnostic  0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0
   Scaling     1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
*Fail Action   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0   0

*NOTE: 0 = No Action, 1 = Min Recall, 2 = Max Recall in Effect
       3 = Detector Fail Max Tiime from By-Phase Timing Data
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Ped Diagnostic Plans
-----------------------------------------------------------------

Plan             1    2    3    4    5    6    7    8    9   10   11   12
  1  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  2  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  3  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  4  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  5  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  6  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  7  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
  8  Diagnostic  0    0    0    0    0    0    0    0    0    0    0    0
     Scaling     1    1    1    1    1    1    1    1    1    1    1    1
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Detector Diagnostic Intervals
-----------------------------------------------------------------

Diagnostic       *No-Activity         *Max Presence
  Number      Diagnostic Interval    Diagnostic Interval     Erratic Counts

     1                 0                      0                     0
     2                 0                      0                     0
     3                 0                      0                     0
     4                 0                      0                     0
     5                 0                      0                     0
     6                 0                      0                     0
     7                 0                      0                     0
     8                 0                      0                     0
     9                 0                      0                     0
    10                 0                      0                     0
    11                 0                      0                     0
    12                 0                      0                     0
    13                 0                      0                     0
    14                 0                      0                     0
    15                 0                      0                     0
    16                 0                      0                     0
    17                 0                      0                     0
    18                 0                      0                     0
    19                 0                      0                     0
    20                 0                      0                     0
    21                 0                      0                     0
    22                 0                      0                     0
    23                 0                      0                     0
    24                 0                      0                     0
    25                 0                      0                     0
    26                 0                      0                     0
    27                 0                      0                     0
    28                 0                      0                     0
    29                 0                      0                     0
    30                 0                      0                     0
    31                 0                      0                     0
    32                 0                      0                     0
 

*NOTE: Scaling is specified in each detector diagnostic plan.
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Speed Detectors
-----------------------------------------------------------------

                                          Local Speed Detector
One Detector Speed:               1    2    3    4    5    6    7    8
  Local Detector Number. . . .    0    0    0    0    0    0    0    0
  Vehicle Length . . . . . . .    0    0    0    0    0    0    0    0
  Loop Length. . . . . . . . .    0    0    0    0    0    0    0    0
Two Detector Speed:
  Local Detector Number. . . .    0    0    0    0    0    0    0    0
  Speed Trap Length. . . . . .    0    0    0    0    0    0    0    0

                                          Local Speed Detector
One Detector Speed:               9   10   11   12   13   14   15   16
  Local Detector Number. . . .    0    0    0    0    0    0    0    0
  Vehicle Length . . . . . . .    0    0    0    0    0    0    0    0
  Loop Length. . . . . . . . .    0    0    0    0    0    0    0    0
Two Detector Speed:
  Local Detector Number. . . .    0    0    0    0    0    0    0    0
  Speed Trap Length. . . . . .    0    0    0    0    0    0    0    0

Units. . . . . . . . . . . . .  Inches

NOTE: Speed Detector 1 = STA, Speed Detector 2 = STB
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Coordinator Manual Command and Options
-----------------------------------------------------------------

Manual Enable . . . . .        Pattern . . . . . . . 0

Split Units . . . . . Percent        OffsetUnits . . . . . Percent
Interconnect Format . STD            Interconnect Source . TLM
Transition. . . . . . SMOOTH         Dwell Period. . . . . 0
Resync Count. . . . . 0

Actuated Coord Phase . . .  .  Actuated Walk Rest . . .  .
Inhibit Max Timing . . . .  .  Max 2 Select . . . . . .  .
Floating Force Off . . . .  .  Multisync. . . . . . . .  .

                                                   Phase
Split Demand: Call Time Cyc Count  1  2  3  4  5  6  7  8  9 10 11 12
Demand 1 . .       0         0     .  .  .  .  .  .  .  .  .  .  .  .
Demand 2 . .       0         0     .  .  .  .  .  .  .  .  .  .  . .

                                                  Phase
                              1   2   3   4   5   6   7   8   9  10  11  12
Auto Permissive Min Green .   0   0   0   0   0   0   0   0   0   0   0   0

                              A   B   C   D   E   F
Free Alternate Sequence . .   .   .   .   .   .   .
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Coordination Patterns
-----------------------------------------------------------------
Pattern 1
Cycle Length . .  120   COS . . . . .  111
Offset . . . . .    0
Vehicle Permissive . . [1]    0   [2]    0
Vehicle Perm 2 Displacement   0   Phase Reservice. .  NO
Splits:    Phase 1-  15  2-  40  3-  15  4-  30
           Phase 5-  15  6-  40  7-  15  8-  30
           Phase 9-   0 10-   0 11-   0 12-   0   Split Sum: 0
Split Extension/Ring   [1]    0   [2]    0
Split Demand Pattern   [1]    0   [2]    0
XRT Pattern. . . 0
   Phase Number:  1   2   3   4   5   6   7   8   9  10  11  12
Coord Phases . .  .   X   .   .   .   X   .   .   .   .   .   .
Veh Recall . . .  .   .   .   .   .   .   .   .   .   .   .   .
Veh Max Recall .  .   .   .   .   .   .   .   .   .   .   .   .
Ped Recall . . .  .   .   .   .   .   .   .   .   .   .   .   .
Veh Omit . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Alt Sequence . .  A:  .   B:  .   C:  .   D:  .   E:  .   F:  .
                   -------------------------------------
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Preemptors
-----------------------------------------------------------------
Preemptor 1
Active . . . . . . . . . . .  .  Det Lock. . . . .  .  Ped Dark . . . . .  .
Priority Preemption. . . . .  .  Yel-Red To Grn. .  .  Ped Active . . . .  .
Outputs Only During Hold . .  .  Flash All Outputs  .  Zero Ped Clr Time.  .
Terminate Overlap ASAP . . .  .  Terminate Phases.  .  Ped Clr Thru Yel .  .
Don't Override Flash . . . .  .  Duration Time. . .   0
Flash During Hold. . . . . .  .  Delay Time . . . .   0
No CVM in Flash. . . . . . .  .  Inhibit Time . . .   0
Fast Flash Grn on Hold Phase. .  Min Ped Clear. . .   0
Enable Max Time. . . . . . .  .  Max Time . . . . .   0
                                 Exit Max . . . . .   0
                                 Min Hold Time. . .   0
                                 Hold Delay Time. .   0

                     Green       Yellow       Red
Minimum . . . . . .     0          0.0        0.0
Track Clear . . . .     0          0.0        0.0
Hold. . . . . . . .                0.0        0.0

            Phase/Overlap  1  2  3  4  5  6  7  8  9 10 11 12/ A  B  C  D
Terminate Overlap . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Track Clearance Phase . .  .  .  .  .  .  .  .  .  .  .  .  .
Hold Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Calls on Phase . . .  .  .  .  .  .  .  .  .  .  .  .  .

Out of Flash Color for Exit Phases . . . . Green
                ----------------------------------------
Preemptor 2
Active . . . . . . . . . . .  .  Det Lock. . . . .  .  Ped Dark . . . . .  .
Priority Preemption. . . . .  .  Yel-Red To Grn. .  .  Ped Active . . . .  .
Outputs Only During Hold . .  .  Flash All Outputs  .  Zero Ped Clr Time.  .
Terminate Overlap ASAP . . .  .  Terminate Phases.  .  Ped Clr Thru Yel .  .
Don't Override Flash . . . .  .  Duration Time. . .   0
Flash During Hold. . . . . .  .  Delay Time . . . .   0
No CVM in Flash. . . . . . .  .  Inhibit Time . . .   0
Fast Flash Grn on Hold Phase. .  Min Ped Clear. . .   0
Enable Max Time. . . . . . .  .  Max Time . . . . .   0
                                 Exit Max . . . . .   0
                                 Min Hold Time. . .   0
                                 Hold Delay Time. .   0

                     Green       Yellow       Red
Minimum . . . . . .     0          0.0        0.0
Track Clear . . . .     0          0.0        0.0
Hold. . . . . . . .                0.0        0.0

            Phase/Overlap  1  2  3  4  5  6  7  8  9 10 11 12/ A  B  C  D
Terminate Overlap . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Track Clearance Phase . .  .  .  .  .  .  .  .  .  .  .  .  .
Hold Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Calls on Phase . . .  .  .  .  .  .  .  .  .  .  .  .  .

Out of Flash Color for Exit Phases . . . . Green
Linked Preemptor . . . .  0
                ----------------------------------------
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Preemptors
-----------------------------------------------------------------
Preemptor 3
Active . . . . . . . . . . .  .  Det Lock. . . . .  .  Ped Dark . . . . .  .
Priority Preemption. . . . .  .  Yel-Red To Grn. .  .  Ped Active . . . .  .
Outputs Only During Hold . .  .  Flash All Outputs  .  Zero Ped Clr Time.  .
Terminate Overlap ASAP . . .  .  Terminate Phases.  .  Ped Clr Thru Yel .  .
Don't Override Flash . . . .  .  Duration Time. . .   0
Flash During Hold. . . . . .  .  Delay Time . . . .   0
No CVM in Flash. . . . . . .  .  Inhibit Time . . .   0
Fast Flash Grn on Hold Phase. .  Min Ped Clear. . .   0
Enable Max Time. . . . . . .  .  Max Time . . . . .   0
                                 Exit Max . . . . .   0
                                 Min Hold Time. . .   0
                                 Hold Delay Time. .   0

                     Green       Yellow       Red
Minimum . . . . . .     0          0.0        0.0
Track Clear . . . .     0          0.0        0.0
Hold. . . . . . . .                0.0        0.0

            Phase/Overlap  1  2  3  4  5  6  7  8  9 10 11 12/ A  B  C  D
Terminate Overlap . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Track Clearance Phase . .  .  .  .  .  .  .  .  .  .  .  .  .
Hold Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Calls on Phase . . .  .  .  .  .  .  .  .  .  .  .  .  .

Out of Flash Color for Exit Phases . . . . Green
Linked Preemptor . . . .  0
                ----------------------------------------
Preemptor 4
Active . . . . . . . . . . .  .  Det Lock. . . . .  .  Ped Dark . . . . .  .
Priority Preemption. . . . .  .  Yel-Red To Grn. .  .  Ped Active . . . .  .
Outputs Only During Hold . .  .  Flash All Outputs  .  Zero Ped Clr Time.  .
Terminate Overlap ASAP . . .  .  Terminate Phases.  .  Ped Clr Thru Yel .  .
Don't Override Flash . . . .  .  Duration Time. . .   0
Flash During Hold. . . . . .  .  Delay Time . . . .   0
No CVM in Flash. . . . . . .  .  Inhibit Time . . .   0
Fast Flash Grn on Hold Phase. .  Min Ped Clear. . .   0
Enable Max Time. . . . . . .  .  Max Time . . . . .   0
                                 Exit Max . . . . .   0
                                 Min Hold Time. . .   0
                                 Hold Delay Time. .   0

                     Green       Yellow       Red
Minimum . . . . . .     0          0.0        0.0
Track Clear . . . .     0          0.0        0.0
Hold. . . . . . . .                0.0        0.0

            Phase/Overlap  1  2  3  4  5  6  7  8  9 10 11 12/ A  B  C  D
Terminate Overlap . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Track Clearance Phase . .  .  .  .  .  .  .  .  .  .  .  .  .
Hold Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Calls on Phase . . .  .  .  .  .  .  .  .  .  .  .  .  .

Out of Flash Color for Exit Phases . . . . Green
Linked Preemptor . . . .  0
                ----------------------------------------
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Preemptors
-----------------------------------------------------------------
Preemptor 5
Active . . . . . . . . . . .  .  Det Lock. . . . .  .  Ped Dark . . . . .  .
Priority Preemption. . . . .  .  Yel-Red To Grn. .  .  Ped Active . . . .  .
Outputs Only During Hold . .  .  Flash All Outputs  .  Zero Ped Clr Time.  .
Terminate Overlap ASAP . . .  .  Terminate Phases.  .  Ped Clr Thru Yel .  .
Don't Override Flash . . . .  .  Duration Time. . .   0
Flash During Hold. . . . . .  .  Delay Time . . . .   0
No CVM in Flash. . . . . . .  .  Inhibit Time . . .   0
Fast Flash Grn on Hold Phase. .  Min Ped Clear. . .   0
Enable Max Time. . . . . . .  .  Max Time . . . . .   0
                                 Exit Max . . . . .   0
                                 Min Hold Time. . .   0
                                 Hold Delay Time. .   0

                     Green       Yellow       Red
Minimum . . . . . .     0          0.0        0.0
Track Clear . . . .     0          0.0        0.0
Hold. . . . . . . .                0.0        0.0

            Phase/Overlap  1  2  3  4  5  6  7  8  9 10 11 12/ A  B  C  D
Terminate Overlap . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Track Clearance Phase . .  .  .  .  .  .  .  .  .  .  .  .  .
Hold Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Calls on Phase . . .  .  .  .  .  .  .  .  .  .  .  .  .

Out of Flash Color for Exit Phases . . . . Green
Linked Preemptor . . . .  0
                ----------------------------------------
Preemptor 6
Active . . . . . . . . . . .  .  Det Lock. . . . .  .  Ped Dark . . . . .  .
Priority Preemption. . . . .  .  Yel-Red To Grn. .  .  Ped Active . . . .  .
Outputs Only During Hold . .  .  Flash All Outputs  .  Zero Ped Clr Time.  .
Terminate Overlap ASAP . . .  .  Terminate Phases.  .  Ped Clr Thru Yel .  .
Don't Override Flash . . . .  .  Duration Time. . .   0
Flash During Hold. . . . . .  .  Delay Time . . . .   0
No CVM in Flash. . . . . . .  .  Inhibit Time . . .   0
Fast Flash Grn on Hold Phase. .  Min Ped Clear. . .   0
Enable Max Time. . . . . . .  .  Max Time . . . . .   0
                                 Exit Max . . . . .   0
                                 Min Hold Time. . .   0
                                 Hold Delay Time. .   0

                     Green       Yellow       Red
Minimum . . . . . .     0          0.0        0.0
Track Clear . . . .     0          0.0        0.0
Hold. . . . . . . .                0.0        0.0

            Phase/Overlap  1  2  3  4  5  6  7  8  9 10 11 12/ A  B  C  D
Terminate Overlap . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
Track Clearance Phase . .  .  .  .  .  .  .  .  .  .  .  .  .
Hold Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Phases . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .
Exit Calls on Phase . . .  .  .  .  .  .  .  .  .  .  .  .  .

Out of Flash Color for Exit Phases . . . . Green
Linked Preemptor . . . .  0
                ----------------------------------------
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Bus Preemptors
-----------------------------------------------------------------

                                       Bus Preemptor
                                   1      2      3      4

Preemptor Active. . . . . . . .    .      .      .      .
Detector Lock . . . . . . . . .    .      .      .      .
Maximum Time. . . . . . . . . .    0      0      0      0
Reservice Time. . . . . . . . .    0      0      0      0
Delay Time. . . . . . . . . . .    0      0      0      0
Inhibit Time. . . . . . . . . .    0      0      0      0
Entrance Green. . . . . . . . .    0      0      0      0
Entrance Ped Clearance. . . . .    0      0      0      0
Entrance Yellow . . . . . . . .  0.0    0.0    0.0    0.0
Entrance Red. . . . . . . . . .  0.0    0.0    0.0    0.0
Minimum Hold Time . . . . . . .    0      0      0      0

                                       Hold Phases
                       1   2   3   4   5   6   7   8   9  10  11  12

Preemptor 1 . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Preemptor 2 . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Preemptor 3 . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
Preemptor 4 . . . . .  .   .   .   .   .   .   .   .   .   .   .   .
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NIC/TOD Clock/Calendar
-----------------------------------------------------------------

Manual NIC Program Step . . . . . . . .   0

Manual TOD Program Step . . . . . . . .   0

NIC Resync Time . . . . . . . . . . . . 0300

Sync Reference is . . . . . . . . . . . Last Event

Week 1 Begins on 1st Sunday . . . . . . NO  If NO, then week containing Jan. 1

Disable Daylight Savings Time . . . . . NO

Daylight Savings
Begins Last Sunday in March . . . . . . NO  If NO, then Second Sunday as per 2007 DST Law
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TOD Weekly/Yearly
-----------------------------------------------------------------

                          Weekly Program Numbers
              1    2    3    4    5    6    7    8    9    10

Sunday . . .  2    1    1    1    1    1    1    1    1     1   Program No.
Monday . . .  1    1    1    1    1    1    1    1    1     1   Program No.
Tuesday. . .  1    1    1    1    1    1    1    1    1     1   Program No.
Wednesday. .  1    1    1    1    1    1    1    1    1     1   Program No.
Thursday . .  1    1    1    1    1    1    1    1    1     1   Program No.
Friday . . .  1    1    1    1    1    1    1    1    1     1   Program No.
Saturday . .  2    1    1    1    1    1    1    1    1     1   Program No.

                                  Week of Year
      1   2   3   4   5   6   7   8   9   10  11  12  13  14  15  16  17  18
Prog  1   1   1   1   1   1   1   1   1    1   1   1   1   1   1   1   1   1

      19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36
Prog   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1

      37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53
Prog   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1   1
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Holiday Programs
-----------------------------------------------------------------

Holiday    Type    Month    Day of Week/   Week of Year/     Program
                            Day of Month       Year

   1      Fixed      0            0              0              0
   2      Fixed      0            0              0              0
   3      Fixed      0            0              0              0
   4      Fixed      0            0              0              0
   5      Fixed      0            0              0              0
   6      Fixed      0            0              0              0
   7      Fixed      0            0              0              0
   8      Fixed      0            0              0              0
   9      Fixed      0            0              0              0
  10      Fixed      0            0              0              0
  11      Fixed      0            0              0              0
  12      Fixed      0            0              0              0
  13      Fixed      0            0              0              0
  14      Fixed      0            0              0              0
  15      Fixed      0            0              0              0
  16      Fixed      0            0              0              0
  17      Fixed      0            0              0              0
  18      Fixed      0            0              0              0
  19      Fixed      0            0              0              0
  20      Fixed      0            0              0              0
  21      Fixed      0            0              0              0
  22      Fixed      0            0              0              0
  23      Fixed      0            0              0              0
  24      Fixed      0            0              0              0
  25      Fixed      0            0              0              0
  26      Fixed      0            0              0              0
  27      Fixed      0            0              0              0
  28      Fixed      0            0              0              0
  29      Fixed      0            0              0              0
  30      Fixed      0            0              0              0
  31      Fixed      0            0              0              0
  32      Fixed      0            0              0              0
  33      Fixed      0            0              0              0
  34      Fixed      0            0              0              0
  35      Fixed      0            0              0              0
  36      Fixed      0            0              0              0
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NIC Program Steps
-----------------------------------------------------------------

Step        Program       Step Begins       Pattern       Override
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TOD Program Steps
-----------------------------------------------------------------



 

 

Traffic Signal Timing Sheet: 

Hathaway Avenue/West A Street 

  























 

 

Traffic Signal Timing Sheet: 

I-880 Ramps/West A Street 

 

  



INTERVAL TIMING FUNCTION Ø1 Ø2 Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
0 WALK 1 7 7 7 1 7 7 7
1 FLASHING DON'T WALK 1 12 12 15 1 13 8 15
2 MINIMUM INITIAL 4 10 10 4 4 10 10 4
3 16 16
4 ADDED SEC./ACTUATION 0 0 0 0 0 0 0 0
5 PASSAGE 2 3.9 2.9 2 2 3.9 2.9 2
6 MAXIMUM GAP 2.6 4.5 3.5 3 2.6 4.5 3.5 3
7 MINIMUM GAP 1 2.9 1.9 1 1 2.9 1.9 1
8 MAXIMUM EXTENSION I 30 50 55 15 30 50 55 15
9 MAXIMUM EXTENSION II 110 110 110 110 110 110 110 110
A
B
C SEC. OF GAP REDUCED 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
D PER SEC. OF INTERVAL 1.5 1.3 2.8 1.0 1.5 1.3 2.8 1.0
E YELLOW 3 3.6 3.2 3 3 3.2 3.6 3
F RED CLEARANCE 0.5 1 1 1 0.5 1 1 1

TURN ON      TIMING CHANGE BY:   REMARKS FILE

1530 TJW/KO PJ ALL RED FLASH
DATE      DATE Print Date  By E# OPERATION

06/30/97 03/07/12 Mar 18,'13 PJ ALA-880-18.349 A ST.xls DIAMOND
COUNTY ROUTE  PM CITY   INTERSECTION PROGRAM

ALA 880 18.349 Hayward D5.7 1357
NOTE: To Initialize Controller: 1 ) Enter   E-0-0-D-0-0-E
2) Enter Flag and Timing   3)Turn off controller to lock in Permitted Phases   4) Turn on

***SET REAL TIME CLOCK TO TELEPHONE TIME***

MAXIMUM EXTENSION III

FILENAME

Rte 880 Ramps and 'A' St

4/6/10 - Change yellow time, 3/7/12 - Updated DST chip
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INTERVAL FLAG FUNCTION DISPLAY Ø1 Ø2 Ø3 Ø4 Ø5 Ø6 Ø7 Ø8
0 ON ON ON ON ON ON ON ON
1 ON
2
3 ON ON ON ON ON ON
4
5 ON ON ON ON ON ON
6
7
8 ON ON ON ON ON ON
9
A
B
C
D
E
F

STARTUP YELLOW

LAG PHASES
RED REST
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FOR OBSERVATION ONLY (SET LAG PHASES AT C-F-O TO C-F-9)
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FIELD INPUT/OUTPUT TERMINALS

TB-2 loops TB-3 loops TB-8 peds
1 & 2 1I1U 1 & 2 5J1U 1 MANUAL

3 & 4 1I1L 3 & 4 5J1L 2 SP1

5 & 6 5 & 6 3 COM

7 & 8 2I2L 7 & 8 6J2L 4 2-PPB

9 & 10 2I3U 9 & 10 6J3U 5 4-PPB

11 & 12 2I3L 11 & 12 6J3L 6 2-PPB 4-PPB COM
7 6-PPB

8 8-PPB

TB-4 loops TB-5 loops 9 6-PPB 8-PPB COM
1 & 2 2I4U 1 & 2 6J4U
3 & 4 2I4L 3 & 4 6J4L
5 & 6 3I5U 5 & 6 7J5U TB-9 emergency pre-emp.
7 & 8 3I5L 7 & 8 7J5L 1-SP2 

9 & 10 9 & 10 ** SP3 2-EV A & C PWR. ORN Wires to EV A & C

11 & 12 4I6L 11 & 12 8J6L ** COM 3-EV B & D Pwr. ORN Wires to EV B & D

4-EVA Actuation YEL Wire to EV A

5-EVC Actuation YEL Wire to EV C

TB-6 loops TB-7 loops 6-EV A & C COM Blu+shields to EV A & C

1 & 2 4I7U 1 & 2 8J7U 7-EVB Actuation YEL Wire to EV B

3 & 4 4I7L 3 & 4 8J7L 8-EVD Actuation YEL Wire to EV D

5 & 6 4I8U 5 & 6 8J8U 9-EV B & D COM Blu+shields to EV  B & D

7 & 8 4I8L 7 & 8 8J8L 3-PPB
9 & 10 9 & 10 7-PPB
11 & 12 11 & 12 3-PPB & 7-PPB COM

**J11-J to J12-E / J11-K to J13-E  for opto probe pwr.

101  - RED 113 Ø2P - DON'T WALK 125 Ø1  - RED
102  - YELLOW 114 Ø3P - WALK 126 Ø1  - YELLOW

FIELD INPUT TERMINALS 03/18/13

Q7

Ø4
Ø4

 FIELD OUTPUT TERMINALS

S1

S3

S6
Q8

S2

S4

S5

T
B

&

&

103  - GREEN 115 Ø2P -  WALK 127 Ø1  - GREEN
104 Ø4P  - DON'T WALK 116 - RED 128 Ø2  - RED
105 Ø3P  - DON'T WALK 117 - YELLOW 129 Ø2  - YELLOW
106 Ø4P  -  WALK 118 - GREEN 130 Ø2  - GREEN
107  - RED 119 Ø6P - DON'T WALK 131 Ø5  - RED
108  - YELLOW 120 Ø7P - WALK 132 Ø5  - YELLOW
109  - GREEN 121 Ø6P -  WALK 133 Ø5  - GREEN
110 Ø8P  - DON'T WALK 122 - RED 134 Ø6  - RED
111 Ø7P  - DON'T WALK 123 - YELLOW 135 Ø6  - YELLOW
112 Ø8P  -  WALK 124 - GREEN 136 Ø6  - GREEN

A101  - RED A111  - RED (OS-1) A121  - RED (FREE)
A102  - YELLOW A112  - YELLOW A122  - YELLOW (FLASH)
A103  - GREEN A113 - GREEN (OS-2) A123  - GREEN
A104  - RED A114  - RED A124  - RED (OS-3)
A105  - YELLOW A115  - YELLOW A125  - YELLOW (D-2)
A106  - GREEN A116 - GREEN A126  - GREEN (D-3)

 

880
Route PM City Location

A2
A2

18.349 Hayward Rte 880 Ramps and 'A' St

A1
A1
A1
A2

A6

A6

A3

A3

A3

A4

A4

A4

A6

Ø7
Ø7
Ø7

Ø8
Ø8

AUX. FIELD OUTPUT TERMINALS
A5

A5

A5

Ø8

Ø3
Ø3
Ø3

Ø4

ALA
County

T
B
8

T
B
8

T
B
8



 

 

Appendix B Traffic Counts 



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/8/2017 9:52 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Hathaway Ave -- Costco access (signal) QC JOB #: 14568405
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

Hathaway Ave
(Northbound)

Hathaway Ave
(Southbound)

Costco access (signal)
(Eastbound)

Costco access (signal)
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 0 16 0 0 1 50 0 0 0 0 0 0 4 0 0 0 71
7:05 AM 0 12 0 0 1 45 0 0 0 0 0 0 7 0 2 0 67
7:10 AM 0 15 0 0 1 40 0 0 0 0 0 0 5 0 0 0 61
7:15 AM 0 8 1 0 1 72 0 0 0 0 0 0 0 0 1 0 83
7:20 AM 0 24 1 0 1 51 0 0 0 0 0 0 7 0 2 0 86
7:25 AM 0 26 1 0 0 46 0 0 0 0 0 0 5 0 0 0 78
7:30 AM 0 21 0 0 5 48 0 0 0 0 0 0 5 0 1 0 80

 

 

7:35 AM 0 39 0 0 2 57 0 0 0 0 0 0 5 0 1 0 104
7:40 AM 0 25 3 0 2 48 0 0 0 0 0 0 9 0 1 0 88
7:45 AM 0 30 2 0 3 57 0 0 0 0 0 0 2 0 1 0 95
7:50 AM 0 22 2 0 2 62 0 0 0 0 0 0 0 0 0 0 88
7:55 AM 0 26 0 0 3 40 0 0 0 0 0 0 9 0 0 0 78 979
8:00 AM 0 34 0 0 1 57 0 0 0 0 0 0 7 0 1 0 100 1008
8:05 AM 0 23 2 0 3 54 0 0 0 0 0 0 9 0 3 0 94 1035
8:10 AM 0 35 3 0 1 47 0 0 0 0 0 0 4 0 0 0 90 1064
8:15 AM 0 37 0 0 3 48 0 0 0 0 0 0 6 0 1 0 95 1076
8:20 AM 0 29 2 0 3 47 0 0 0 0 0 0 5 0 0 0 86 1076
8:25 AM 0 35 1 0 2 45 0 0 0 0 0 0 5 0 3 0 91 1089
8:30 AM 0 34 0 0 4 43 0 0 0 0 0 0 9 0 2 0 92 1101
8:35 AM 0 21 2 0 1 40 0 0 0 0 0 0 2 0 1 0 67 1064
8:40 AM 0 22 1 0 2 34 0 0 0 0 0 0 8 0 3 0 70 1046
8:45 AM 0 20 2 0 2 26 0 0 0 0 0 0 8 0 4 0 62 1013
8:50 AM 0 23 2 0 0 39 0 0 0 0 0 0 8 0 2 0 74 999
8:55 AM 0 23 2 0 2 32 0 0 0 0 0 0 5 0 1 0 65 986

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 376 20 0 28 648 0 0 0 0 0 0 64 0 12 0 1148
Heavy Trucks 0 12 0 4 8 0 0 0 0 16 0 4 44
Pedestrians 0 4 4 16 24

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:35 AM -- 8:35 AM
Peak 15-Min: 7:35 AM -- 7:50 AM

0 369 15

296050

0

0

0 70

0

13

384

634

0

83

382

675

44

0

0.96

0.0 6.5 0.0

13.81.30.0

0.0

0.0

0.0 20.0

0.0

15.4

6.3

1.9

0.0

19.3

6.8

3.3

9.1

0.0

0

3

3 8

0 1 0

020

0

0

0 0

0

1

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/8/2017 9:52 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Hathaway Ave -- Costco access QC JOB #: 14568403
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

Hathaway Ave
(Northbound)

Hathaway Ave
(Southbound)

Costco access
(Eastbound)

Costco access
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 0 16 6 0 0 54 0 0 0 0 0 0 0 0 0 0 76
7:05 AM 0 12 4 0 0 49 0 0 0 0 0 0 0 0 0 0 65
7:10 AM 0 16 8 0 0 45 0 0 0 0 0 0 0 0 0 0 69
7:15 AM 0 10 4 0 0 74 0 0 0 0 0 0 0 0 0 0 88
7:20 AM 0 22 4 0 0 56 0 0 0 0 0 0 0 0 0 0 82
7:25 AM 0 28 0 0 0 53 0 0 0 0 0 0 0 0 0 0 81
7:30 AM 0 23 6 0 0 56 0 0 0 0 0 0 0 0 1 0 86

 

7:35 AM 0 35 1 0 0 60 0 0 0 0 0 0 0 0 1 0 97
7:40 AM 0 26 7 0 0 59 0 0 0 0 0 0 0 0 0 0 92
7:45 AM 0 32 5 0 0 58 0 0 0 0 0 0 0 0 0 0 95
7:50 AM 0 23 2 0 0 61 0 0 0 0 0 0 0 0 0 0 86
7:55 AM 0 28 9 0 0 49 0 0 0 0 0 0 0 0 0 0 86 1003

 

8:00 AM 0 32 8 0 0 68 0 0 0 0 0 0 0 0 0 0 108 1035
8:05 AM 0 23 4 0 0 60 0 0 0 0 0 0 0 0 1 0 88 1058
8:10 AM 0 35 9 0 0 51 0 0 0 0 0 0 0 0 1 0 96 1085
8:15 AM 0 34 3 0 0 56 0 0 0 0 0 0 0 0 0 0 93 1090
8:20 AM 0 32 6 0 0 55 0 0 0 0 0 0 0 0 0 0 93 1101
8:25 AM 0 40 10 0 0 50 0 0 0 0 0 0 0 0 0 0 100 1120
8:30 AM 0 28 16 0 0 50 0 0 0 0 0 0 0 0 1 0 95 1129
8:35 AM 0 24 10 0 0 41 0 0 0 0 0 0 0 0 0 0 75 1107
8:40 AM 0 19 9 0 0 43 0 0 0 0 0 0 0 0 1 0 72 1087
8:45 AM 0 25 9 0 0 34 0 0 0 0 0 0 0 0 0 0 68 1060
8:50 AM 0 24 4 0 0 48 0 0 0 0 0 0 0 0 1 0 77 1051
8:55 AM 0 25 8 0 0 40 0 0 0 0 0 0 0 0 0 0 73 1038

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 360 84 0 0 716 0 0 0 0 0 0 0 0 8 0 1168
Heavy Trucks 0 44 12 0 24 0 0 0 0 0 0 0 80
Pedestrians 4 0 4 12 20

Bicycles 0 0 0 0 1 0 0 0 0 0 0 0 1
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:35 AM -- 8:35 AM
Peak 15-Min: 8:00 AM -- 8:15 AM

0 368 80

06770

0

0

0 0

0

4

448

677

0

4

372

677

80

0

0.97

0.0 7.1 10.0

0.03.40.0

0.0

0.0

0.0 0.0

0.0

0.0

7.6

3.4

0.0

0.0

7.0

3.4

10.0

0.0

1

1

5 7

0 0 0

030

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/13/2017 4:37 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Hathaway Ave -- W A St QC JOB #: 14568401
CITY/STATE: Hayward, CA DATE: Wed, Dec 06 2017

5-Min Count
Period

Beginning At

Hathaway Ave
(Northbound)

Hathaway Ave
(Southbound)

W A St
(Eastbound)

W A St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 6 6 14 0 0 18 21 0 15 30 13 1 21 58 1 0 204
7:05 AM 6 10 11 0 7 29 27 0 15 23 9 4 27 47 3 0 218
7:10 AM 6 3 8 0 0 30 27 0 9 30 18 5 35 78 5 0 254
7:15 AM 10 10 7 0 6 34 24 0 8 26 14 3 30 58 8 0 238
7:20 AM 5 12 9 0 1 28 21 0 12 32 22 8 35 70 4 0 259
7:25 AM 16 14 7 0 6 34 32 0 8 27 20 0 26 41 8 0 239
7:30 AM 16 15 12 0 8 22 9 0 14 38 22 5 32 75 3 0 271

 

7:35 AM 8 7 12 0 8 12 24 0 20 33 18 8 40 69 5 0 264
7:40 AM 11 13 16 0 9 30 21 0 15 44 15 5 35 45 8 0 267
7:45 AM 11 8 15 0 8 27 28 0 19 53 16 8 31 73 5 0 302

 

7:50 AM 11 18 28 0 12 37 28 0 12 44 15 5 45 92 11 1 359
7:55 AM 8 8 20 0 7 26 25 0 20 54 22 4 45 92 8 0 339 3214
8:00 AM 11 13 36 0 9 19 24 0 15 61 22 2 40 61 7 0 320 3330
8:05 AM 5 12 39 0 7 17 19 0 18 56 21 7 36 71 13 0 321 3433
8:10 AM 9 8 27 0 6 35 22 0 17 50 28 5 31 53 7 1 299 3478
8:15 AM 3 15 26 0 5 25 17 0 20 63 22 6 52 56 7 0 317 3557
8:20 AM 8 16 13 0 3 28 20 0 22 61 21 5 40 81 10 0 328 3626
8:25 AM 11 11 16 0 6 17 25 0 20 61 22 7 47 91 11 1 346 3733
8:30 AM 9 10 12 0 8 24 14 0 21 58 12 6 43 66 12 0 295 3757
8:35 AM 8 7 11 0 6 18 15 0 17 46 18 6 21 73 13 0 259 3752
8:40 AM 10 6 13 0 6 24 19 0 25 46 17 6 16 47 9 0 244 3729
8:45 AM 8 5 13 0 9 22 13 0 21 40 11 1 38 61 10 0 252 3679
8:50 AM 4 12 3 0 6 16 18 0 16 47 12 8 29 55 8 0 234 3554
8:55 AM 14 9 7 0 3 17 25 0 21 40 14 2 13 43 13 0 221 3436

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 120 156 336 0 112 328 308 0 188 636 236 44 520 980 104 4 4072
Heavy Trucks 0 16 4 4 4 20 24 24 0 4 16 0 116
Pedestrians 40 8 4 12 64

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:35 AM -- 8:35 AM
Peak 15-Min: 7:50 AM -- 8:05 AM

105 139 260

88297267

287

638

234 488

850

104

504

652

1159

1442

462

1016

989

1290

0.92

0.0 6.5 1.5

3.41.04.9

10.8

3.9

0.4 1.4

2.6

1.0

2.6

2.9

4.9

2.1

8.9

1.1

3.2

2.7

28

6

5 4

1 0 0

010

0

0

0 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/13/2017 4:37 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: I-880 NB Ramps -- W A St QC JOB #: 14568407
CITY/STATE: Hayward, CA DATE: Wed, Dec 06 2017

5-Min Count
Period

Beginning At

I-880 NB Ramps
(Northbound)

I-880 NB Ramps
(Southbound)

W A St
(Eastbound)

W A St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 26 0 26 0 0 0 0 0 29 30 0 0 0 47 40 0 198
7:05 AM 17 0 19 0 0 0 0 0 33 36 0 0 0 57 32 0 194
7:10 AM 14 1 11 0 0 0 0 0 31 51 0 0 0 79 32 0 219
7:15 AM 12 1 17 0 0 0 0 0 27 44 0 0 0 68 35 0 204
7:20 AM 12 0 15 0 0 0 0 0 21 39 0 0 0 64 32 0 183
7:25 AM 20 0 21 0 0 0 0 0 25 52 0 0 0 66 20 0 204
7:30 AM 10 0 19 0 0 0 0 0 31 50 0 0 0 77 38 0 225
7:35 AM 20 0 22 0 0 0 0 0 22 53 0 0 0 69 33 0 219
7:40 AM 20 0 15 0 0 0 0 0 25 59 0 0 0 59 22 0 200

 

7:45 AM 21 0 27 0 0 0 0 0 10 82 0 0 0 89 36 0 265
7:50 AM 23 0 20 0 0 0 0 0 20 62 0 0 0 97 29 0 251
7:55 AM 29 0 28 0 0 0 0 0 22 67 0 0 0 84 25 0 255 2617
8:00 AM 21 1 19 0 0 0 0 0 8 80 0 0 0 89 14 0 232 2651

 

8:05 AM 29 0 27 0 0 0 0 0 18 94 0 0 0 97 32 0 297 2754
8:10 AM 37 0 35 0 0 0 0 0 18 73 0 0 0 67 22 0 252 2787
8:15 AM 11 0 28 0 0 0 0 0 23 97 0 0 0 66 19 0 244 2827
8:20 AM 30 0 47 0 0 0 0 0 29 80 0 0 0 80 29 0 295 2939
8:25 AM 35 0 18 0 0 0 0 0 23 64 0 0 0 94 20 0 254 2989
8:30 AM 15 0 33 0 0 0 0 0 19 62 0 0 0 82 17 0 228 2992
8:35 AM 24 0 21 0 0 0 0 0 20 69 0 0 0 83 20 0 237 3010
8:40 AM 16 0 24 0 0 0 0 0 18 59 0 0 0 84 21 0 222 3032
8:45 AM 21 0 25 0 0 0 0 0 15 60 0 0 0 53 21 0 195 2962
8:50 AM 26 0 27 0 0 0 0 0 22 77 0 0 0 56 16 0 224 2935
8:55 AM 16 0 31 0 0 0 0 0 17 52 0 0 0 65 24 0 205 2885

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 308 0 360 0 0 0 0 0 236 1056 0 0 0 920 292 0 3172
Heavy Trucks 12 0 20 0 0 0 32 44 0 0 36 8 152
Pedestrians 20 0 0 0 20

Bicycles 0 0 0 0 0 0 0 0 0 0 3 0 3
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:45 AM -- 8:45 AM
Peak 15-Min: 8:05 AM -- 8:20 AM

291 1 327

000

228

889

0 0

1012

284

619

0

1117

1296

513

0

1216

1303

0.96

5.5 100.0 6.4

0.00.00.0

11.4

3.7

0.0 0.0

2.6

4.2

6.1

0.0

5.3

2.9

7.6

0.0

4.4

3.2

13

11

0 2

0 0 0

000

0

1

0 0

5

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/8/2017 9:52 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: I-880 SB Ramps -- W A St QC JOB #: 14568409
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

I-880 SB Ramps
(Northbound)

I-880 SB Ramps
(Southbound)

W A St
(Eastbound)

W A St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
7:00 AM 0 0 0 0 17 11 61 0 0 47 22 0 25 48 0 0 231
7:05 AM 0 0 0 0 31 4 65 0 0 54 12 0 35 44 0 0 245
7:10 AM 0 0 0 0 20 5 55 0 0 63 33 0 29 48 0 0 253
7:15 AM 0 0 0 0 20 4 50 0 0 43 22 0 23 40 0 0 202
7:20 AM 0 0 0 0 20 3 41 0 0 47 35 0 26 63 0 0 235
7:25 AM 0 0 0 0 24 4 45 0 0 50 23 0 28 57 0 0 231
7:30 AM 0 0 0 0 23 5 59 0 0 54 24 0 23 61 0 0 249

 

7:35 AM 0 0 0 0 18 6 53 0 0 62 37 0 27 62 0 0 265
7:40 AM 0 0 0 0 29 4 69 0 0 49 35 0 30 64 0 0 280
7:45 AM 0 0 0 0 23 1 49 0 0 57 37 0 32 59 0 0 258

 

7:50 AM 0 0 0 0 25 3 58 0 0 66 27 0 31 74 0 0 284
7:55 AM 0 0 0 0 33 6 59 0 0 56 38 0 24 82 0 0 298 3031
8:00 AM 0 0 0 0 19 6 49 0 0 60 22 0 26 112 0 0 294 3094
8:05 AM 0 0 0 0 27 8 60 0 0 69 20 0 27 70 0 0 281 3130
8:10 AM 0 0 0 0 25 7 62 0 0 60 29 0 27 74 0 0 284 3161
8:15 AM 0 0 0 0 20 10 31 0 0 73 24 0 28 71 0 0 257 3216
8:20 AM 0 0 0 0 23 1 65 0 0 85 26 0 20 83 0 0 303 3284
8:25 AM 0 0 0 0 27 5 32 0 0 53 15 0 25 80 0 0 237 3290
8:30 AM 0 0 0 0 27 3 53 0 0 50 25 0 28 88 0 0 274 3315
8:35 AM 0 0 0 0 22 4 44 0 0 63 19 0 27 78 0 0 257 3307
8:40 AM 0 0 0 0 16 1 37 0 0 65 21 0 36 70 0 0 246 3273
8:45 AM 0 0 0 0 25 3 40 0 0 56 29 0 21 66 0 0 240 3255
8:50 AM 0 0 0 0 29 3 31 0 0 50 16 0 35 60 0 0 224 3195
8:55 AM 0 0 0 0 23 3 43 0 0 54 27 0 29 57 0 0 236 3133

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 308 60 664 0 0 728 348 0 324 1072 0 0 3504
Heavy Trucks 0 0 0 12 0 32 0 28 8 12 36 0 128
Pedestrians 40 4 4 0 48

Bicycles 0 0 0 0 0 0 0 2 0 0 0 0 2
Railroad

Stopped Buses

Comments:

Peak-Hour: 7:35 AM -- 8:35 AM
Peak 15-Min: 7:50 AM -- 8:05 AM

0 0 0

29660640

0

740

335 325

919

0

0

996

1075

1244

0

720

1036

1559

0.95

0.0 0.0 0.0

5.11.74.5

0.0

5.0

3.0 4.9

3.4

0.0

0.0

4.5

4.4

3.8

0.0

3.8

5.0

3.8

18

5

3 0

0 0 0

000

0

4

1 0

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

Report generated on 1/29/2018 5:29 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Hathaway Ave -- Costco access (signal) QC JOB #: 14568406
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

Hathaway Ave
(Northbound)

Hathaway Ave
(Southbound)

Costco access (signal)
(Eastbound)

Costco access (signal)
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 50 0 1 2 26 0 0 0 0 0 0 7 0 7 0 93
4:05 PM 0 59 0 1 5 29 0 0 0 0 0 0 13 0 5 0 112
4:10 PM 0 59 0 1 1 27 0 0 0 0 0 0 13 0 8 0 109
4:15 PM 0 44 0 0 0 31 0 0 0 0 0 0 13 0 4 0 92
4:20 PM 0 57 0 1 2 44 0 0 0 0 0 0 9 0 4 0 117
4:25 PM 0 52 0 0 5 28 0 0 0 0 0 0 17 0 5 0 107
4:30 PM 0 54 0 2 4 50 0 0 0 0 0 0 11 0 6 0 127
4:35 PM 0 68 1 0 4 29 0 0 0 0 0 0 10 0 4 0 116
4:40 PM 0 71 0 0 6 28 0 0 0 0 0 0 9 0 2 0 116
4:45 PM 0 72 0 1 2 44 0 0 0 0 0 0 17 0 6 0 142

 

4:50 PM 0 58 0 2 2 46 0 0 0 0 0 0 6 0 4 0 118
4:55 PM 0 53 0 0 2 35 0 0 0 0 0 0 14 0 2 0 106 1355
5:00 PM 0 58 0 0 2 46 0 0 0 0 0 0 17 0 4 0 127 1389
5:05 PM 0 49 3 0 2 40 0 0 0 0 0 0 13 0 8 0 115 1392
5:10 PM 0 66 1 0 0 36 0 0 0 0 0 0 6 0 3 0 112 1395
5:15 PM 0 72 0 1 2 35 0 0 0 0 0 0 9 0 2 0 121 1424
5:20 PM 0 62 1 0 3 43 0 0 0 0 0 0 10 0 6 0 125 1432
5:25 PM 0 67 1 0 3 33 0 0 0 0 0 0 16 0 5 0 125 1450
5:30 PM 0 64 0 1 1 19 0 0 0 0 0 0 6 0 1 0 92 1415

 

5:35 PM 0 49 0 0 3 47 0 0 0 0 0 0 15 0 1 0 115 1414
5:40 PM 0 75 0 0 7 44 0 0 0 0 0 0 16 0 1 0 143 1441
5:45 PM 0 73 0 1 3 30 0 1 0 0 0 0 10 0 2 0 120 1419
5:50 PM 0 45 1 0 3 44 0 0 0 0 0 0 13 0 3 0 109 1410
5:55 PM 0 71 0 1 1 26 0 0 0 0 0 0 8 0 3 0 110 1414

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 788 0 4 52 484 0 4 0 0 0 0 164 0 16 0 1512
Heavy Trucks 0 48 0 4 8 0 0 0 0 12 0 0 72
Pedestrians 0 4 0 0 4

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:35 PM -- 5:50 PM

5 746 6

314540

0

0

0 138

0

39

757

485

0

177

786

597

36

0

0.94

0.0 2.8 50.0

12.92.40.0

0.0

0.0

0.0 3.6

0.0

2.6

3.2

3.1

0.0

3.4

2.8

2.7

19.4

0.0

0

2

0 5

0 0 0

000

0

0

0 1

0

0

NA

NA

NA NA

NA

NA

NA NA



Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

Report generated on 1/29/2018 5:29 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Hathaway Ave -- Costco access QC JOB #: 14568404
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

Hathaway Ave
(Northbound)

Hathaway Ave
(Southbound)

Costco access
(Eastbound)

Costco access
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 47 10 0 0 32 0 0 0 0 0 0 0 0 1 0 90
4:05 PM 0 58 18 0 0 44 0 0 0 0 0 0 0 0 3 0 123
4:10 PM 0 63 16 0 0 41 0 0 0 0 0 0 0 0 1 0 121
4:15 PM 0 48 11 0 0 50 0 0 0 0 0 0 0 0 0 0 109
4:20 PM 0 40 15 0 0 48 0 0 0 0 0 0 0 0 6 0 109
4:25 PM 0 53 17 0 0 45 0 0 0 0 0 0 0 0 2 0 117
4:30 PM 0 55 7 0 0 59 0 0 0 0 0 0 0 0 2 0 123
4:35 PM 0 72 14 0 0 40 0 0 0 0 0 0 0 0 4 0 130
4:40 PM 0 75 14 0 0 35 0 0 0 0 0 0 0 0 1 0 125
4:45 PM 0 60 11 0 0 65 0 0 0 0 0 0 0 0 4 0 140

 

4:50 PM 0 62 7 0 0 53 0 0 0 0 0 0 0 0 5 0 127
4:55 PM 0 58 10 0 0 46 0 0 0 0 0 0 0 0 0 0 114 1428
5:00 PM 0 45 13 0 0 66 0 0 0 0 0 0 0 0 3 0 127 1465
5:05 PM 0 55 13 0 0 49 0 0 0 0 0 0 0 0 0 0 117 1459
5:10 PM 0 58 11 0 0 43 0 0 0 0 0 0 0 0 3 0 115 1453

 

5:15 PM 0 71 13 0 0 45 0 0 0 0 0 0 0 0 2 0 131 1475
5:20 PM 0 79 13 0 0 49 0 0 0 0 0 0 0 0 2 0 143 1509
5:25 PM 0 50 19 0 0 51 0 0 0 0 0 0 0 0 1 0 121 1513
5:30 PM 0 69 17 0 0 27 0 0 0 0 0 0 0 0 0 0 113 1503
5:35 PM 0 54 13 0 0 62 0 0 0 0 0 0 0 0 1 0 130 1503
5:40 PM 0 62 13 0 0 56 0 0 0 0 0 0 0 0 4 0 135 1513
5:45 PM 0 69 6 0 0 44 0 0 0 0 0 0 0 0 2 0 121 1494
5:50 PM 0 55 6 0 0 56 0 0 0 0 0 0 0 0 1 0 118 1485
5:55 PM 0 63 9 0 0 36 0 0 0 0 0 0 0 0 1 0 109 1480

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 800 180 0 0 580 0 0 0 0 0 0 0 0 20 0 1580
Heavy Trucks 0 16 36 0 4 0 0 0 0 0 0 0 56
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:15 PM -- 5:30 PM
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/8/2017 9:52 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: Hathaway Ave -- W A St QC JOB #: 14568402
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

Hathaway Ave
(Northbound)

Hathaway Ave
(Southbound)

W A St
(Eastbound)

W A St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 15 30 19 0 6 16 16 0 17 56 19 5 13 46 10 1 269
4:05 PM 10 43 24 0 11 14 16 0 22 66 10 4 12 48 6 0 286
4:10 PM 11 32 30 0 8 6 24 0 29 65 22 6 11 68 11 0 323
4:15 PM 24 29 25 0 6 14 23 0 16 52 16 4 9 42 11 0 271
4:20 PM 10 32 22 0 4 15 26 0 23 72 21 6 13 55 5 0 304
4:25 PM 17 32 23 0 5 14 25 0 26 45 16 2 24 61 7 0 297
4:30 PM 19 43 17 0 11 25 26 0 13 52 18 7 9 58 5 0 303
4:35 PM 14 38 18 0 3 12 24 0 31 71 21 5 9 77 9 0 332
4:40 PM 18 48 29 0 4 12 18 0 30 73 25 6 14 68 7 0 352
4:45 PM 17 44 24 0 6 24 29 0 30 45 17 6 9 55 5 0 311

 

4:50 PM 24 31 28 0 17 12 25 0 32 83 22 8 11 67 7 0 367
4:55 PM 16 26 19 0 9 18 26 0 22 64 25 4 16 55 13 0 313 3728
5:00 PM 16 41 31 0 7 20 25 0 22 57 22 8 18 72 5 0 344 3803
5:05 PM 16 30 24 0 10 21 25 0 26 68 22 2 16 75 9 0 344 3861

 

5:10 PM 22 36 23 0 7 19 19 0 26 66 19 3 24 73 10 1 348 3886
5:15 PM 16 44 32 0 9 15 21 0 26 68 24 5 22 62 10 0 354 3969
5:20 PM 16 53 21 0 12 20 24 0 20 69 25 6 17 83 12 1 379 4044
5:25 PM 15 24 34 0 7 11 16 0 40 67 29 6 21 57 7 1 335 4082
5:30 PM 25 50 30 0 9 14 15 0 27 57 29 3 10 51 7 0 327 4106
5:35 PM 12 39 17 0 18 19 21 0 20 82 26 6 23 53 9 0 345 4119
5:40 PM 13 37 27 0 11 21 24 0 36 67 18 5 16 55 9 0 339 4106
5:45 PM 22 38 26 0 6 18 24 0 23 68 32 2 14 84 12 0 369 4164
5:50 PM 20 12 21 0 7 14 23 0 32 70 22 8 22 53 7 0 311 4108
5:55 PM 17 35 17 0 0 23 17 0 29 67 30 1 18 61 12 1 328 4123

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 216 532 304 0 112 216 256 0 288 812 272 56 252 872 128 8 4324
Heavy Trucks 4 8 0 0 0 4 20 12 8 8 12 0 76
Pedestrians 0 0 0 0 0

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:10 PM -- 5:25 PM
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Type of peak hour being reported: User-Defined Method for determining peak hour: Total Entering Volume

Report generated on 1/29/2018 5:29 PM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: I-880 NB Ramps -- W A St QC JOB #: 14568408
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

I-880 NB Ramps
(Northbound)

I-880 NB Ramps
(Southbound)

W A St
(Eastbound)

W A St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 22 0 28 0 0 0 0 0 20 87 0 0 0 64 14 0 235
4:05 PM 21 0 31 0 0 0 0 0 23 93 0 0 0 64 20 0 252
4:10 PM 42 0 34 0 0 0 0 0 22 69 0 0 0 83 21 1 272
4:15 PM 28 0 24 0 0 0 0 0 35 92 0 0 0 73 21 0 273
4:20 PM 37 0 32 0 0 0 0 0 21 87 0 0 0 81 22 0 280
4:25 PM 30 0 27 0 0 0 0 0 23 82 0 0 0 79 34 0 275
4:30 PM 39 0 26 0 0 0 0 0 33 86 0 0 0 70 29 0 283
4:35 PM 35 0 39 0 0 0 0 0 36 97 0 0 0 68 28 0 303
4:40 PM 30 0 38 0 0 0 0 0 31 83 0 0 0 93 24 0 299
4:45 PM 38 0 38 0 0 0 0 0 32 70 0 0 0 80 31 1 290

 

4:50 PM 33 0 31 0 0 0 0 0 38 98 0 0 0 67 27 0 294
4:55 PM 31 0 28 0 0 0 0 0 33 89 0 0 0 81 26 0 288 3344
5:00 PM 32 0 31 0 0 0 0 0 26 84 0 0 0 89 37 0 299 3408
5:05 PM 48 0 33 0 0 0 0 0 22 98 0 0 0 79 26 0 306 3462
5:10 PM 27 1 44 0 0 0 0 0 33 97 0 0 0 75 32 0 309 3499

 

5:15 PM 40 0 39 0 0 0 0 0 21 102 0 0 0 95 31 0 328 3554
5:20 PM 43 0 30 0 0 0 0 0 25 91 0 0 0 88 26 0 303 3577
5:25 PM 33 1 36 0 0 0 0 0 31 107 0 0 0 80 30 0 318 3620
5:30 PM 32 0 27 0 0 0 0 0 28 112 0 0 0 67 25 0 291 3628
5:35 PM 35 0 45 0 0 0 0 0 20 91 0 0 0 85 24 0 300 3625
5:40 PM 38 0 42 0 0 0 0 0 21 83 0 0 0 62 18 0 264 3590
5:45 PM 29 0 44 0 0 0 0 0 34 98 0 0 0 80 26 0 311 3611
5:50 PM 40 0 40 0 0 0 0 0 17 105 0 0 0 81 28 0 311 3628
5:55 PM 31 1 32 0 0 0 0 0 18 84 0 0 0 75 24 0 265 3605

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 464 4 420 0 0 0 0 0 308 1200 0 0 0 1052 348 0 3796
Heavy Trucks 4 0 20 0 0 0 12 28 0 0 12 8 84
Pedestrians 0 4 0 4 8

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:15 PM -- 5:30 PM
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Type of peak hour being reported: Intersection Peak Method for determining peak hour: Total Entering Volume

Report generated on 12/8/2017 9:52 AM SOURCE: Quality Counts, LLC (http://www.qualitycounts.net) 1-877-580-2212

LOCATION: I-880 SB Ramps -- W A St QC JOB #: 14568410
CITY/STATE: Hayward, CA DATE: Wed, Nov 29 2017

5-Min Count
Period

Beginning At

I-880 SB Ramps
(Northbound)

I-880 SB Ramps
(Southbound)

W A St
(Eastbound)

W A St
(Westbound)

Total Hourly
Totals

Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U
4:00 PM 0 0 0 0 35 0 54 0 0 69 15 0 24 67 0 0 264
4:05 PM 0 0 0 0 43 6 28 0 0 73 18 0 19 64 0 0 251
4:10 PM 0 0 0 0 30 0 36 0 0 63 22 0 27 82 0 0 260
4:15 PM 0 0 0 0 38 0 32 0 0 91 33 0 28 90 0 0 312
4:20 PM 0 0 0 0 51 0 37 0 0 58 24 0 24 82 0 0 276
4:25 PM 0 0 0 0 40 1 45 0 0 69 25 0 25 66 0 0 271
4:30 PM 0 0 0 0 29 2 34 0 0 84 26 0 30 98 0 0 303
4:35 PM 0 0 0 0 39 1 42 0 0 89 26 0 31 71 0 0 299
4:40 PM 0 0 0 0 43 1 29 0 0 72 29 0 28 83 0 0 285
4:45 PM 0 0 0 0 32 2 34 0 0 74 30 0 29 98 0 0 299

 

4:50 PM 0 0 0 0 41 2 38 0 0 93 29 0 24 78 0 0 305
4:55 PM 0 0 0 0 45 2 43 0 0 82 28 0 27 75 0 0 302 3427
5:00 PM 0 0 0 0 36 2 43 0 0 73 24 0 34 84 0 0 296 3459
5:05 PM 0 0 0 0 34 1 33 0 0 91 19 0 32 99 0 0 309 3517
5:10 PM 0 0 0 0 46 1 44 0 0 80 22 0 23 86 0 0 302 3559

 

5:15 PM 0 0 0 0 45 4 38 0 0 74 29 0 32 88 0 0 310 3557
5:20 PM 0 0 0 0 35 3 34 0 0 74 24 0 37 103 0 0 310 3591
5:25 PM 0 0 0 0 40 6 36 0 0 97 19 0 22 96 0 0 316 3636
5:30 PM 0 0 0 0 55 2 32 0 0 83 28 0 23 77 0 0 300 3633
5:35 PM 0 0 0 0 33 5 38 0 0 83 15 0 30 77 0 0 281 3615
5:40 PM 0 0 0 0 29 1 33 0 0 78 33 0 22 88 0 0 284 3614
5:45 PM 0 0 0 0 44 1 51 0 0 85 28 0 22 95 0 0 326 3641
5:50 PM 0 0 0 0 47 4 51 0 0 70 27 1 27 76 0 0 303 3639
5:55 PM 0 0 0 0 40 0 33 0 0 64 19 0 32 80 0 0 268 3605

Peak 15-Min Northbound Southbound Eastbound Westbound
TotalFlowrates Left Thru Right U Left Thru Right U Left Thru Right U Left Thru Right U

All Vehicles 0 0 0 0 480 52 432 0 0 980 288 0 364 1148 0 0 3744
Heavy Trucks 0 0 0 16 4 8 0 8 4 0 8 0 48
Pedestrians 12 0 0 0 12

Bicycles 0 0 0 0 0 0 0 0 0 0 0 0 0
Railroad

Stopped Buses

Comments:

Peak-Hour: 4:50 PM -- 5:50 PM
Peak 15-Min: 5:15 PM -- 5:30 PM
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Appendix C Traffic Signal Warrant 
Worksheets 



KITTELSON & ASSOCIATES, INC.

610 SW Alder, Suite 700

Portland, Oregon  97205 Begin End NB SB EB WB

(503) 228-5230 4:50 PM 5:50 PM 806 594 0 22

2nd  Highest Hour 763 562 0 22

3rd  Highest Hour 752 554 0 22

Project #: 4th  Highest Hour 720 531 0 22

Project Name: 5th  Highest Hour 709 523 0 22

Analyst: 6th  Highest Hour 709 523 0 21

Date: 7th  Highest Hour 677 499 0 21

File: 8th  Highest Hour 666 491 0 21

9th  Highest Hour 107 79 0 21

Intersection: 10th  Highest Hour 602 444 0 21

Scenario: 11th  Highest Hour 580 428 0 21

12th  Highest Hour 570 420 0 21

13th  Highest Hour 548 404 0 20

14th  Highest Hour 473 348 0 19

15th  Highest Hour 376 277 0 4

Warrant Name Analyzed? Met? 16th  Highest Hour 355 261 0 2

#1 Eight-Hour Vehicular Volume Yes No 17th  Highest Hour 247 182 0 0

#2 Four-Hour Vehicular volume Yes No 18th  Highest Hour 204 150 0 0

#3 Peak Hour Yes No 19th  Highest Hour 107 79 0 0

#4 Pedestrian Volume No - 20th  Highest Hour 75 55 0 0

#5 School Crossing No - 21st  Highest Hour 64 48 0 0

#6 Coordinated Signal System No - 22nd  Highest Hour 43 32 0 0

#7 Crash Experience No - 23rd  Highest Hour 21 16 0 0

#8 Roadway Network No - 24th  Highest Hour 21 16 0 0

Volume Adjustment Factor = 1.0

North-South Approach = Major

East-West Approach = Minor

Major Street Thru Lanes = 2

Minor Street Thru Lanes = 1 A 600 150 0 No

Speed > 40 mph? No B 900 75 0 No

Population < 10,000? No A 480 120 0 No

Warrant Factor 100% B 720 60 0 No

Peak Hour or Daily Count? Peak Hour A 420 105 0 No

B 630 53 0 No

Major Street:   4th-Highest Hour / Peak Hour 89%

Major Street:   8th-Highest Hour / Peak Hour 83%

Minor Street:   4th-Highest Hour / Peak Hour 98%

Minor Street:   8th-Highest Hour / Peak Hour 97%

70% No

100% No

80% No

Warrant #1 - Eight Hour

Warrant 

Factor
Condition

Major Street 

Requirement

Minor Street 

Requirement

Hours That 

Condition Is 

Met

Condition for 

Warrant 

Factor Met?

Signal Warrant 

Met?

Input Parameters

Hour Major Street Minor Street

Analysis Traffic Volumes

Hathaway Avenue/Costco RIRO Access

Warrant Summary

existing

19451

Hayward Costco Business Center Fuel Station

KML

9/25/2018
\\kittelson.com\fs\H_Projects\19\19451 - Hayward 

Costco BC Gas Expansion\signal warrants\[19451_Signal 

Warrant Analysis_Int 2_Ex-PM.xls]Data Input
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KITTELSON & ASSOCIATES, INC.

610 SW Alder, Suite 700

Portland, Oregon  97205 Begin End NB SB EB WB

(503) 228-5230 4:50 PM 5:50 PM 834 676 0 47

2nd  Highest Hour 789 640 0 47

3rd  Highest Hour 778 631 0 46

Project #: 4th  Highest Hour 745 604 0 46

Project Name: 5th  Highest Hour 733 595 0 46

Analyst: 6th  Highest Hour 733 595 0 46

Date: 7th  Highest Hour 700 568 0 45

File: 8th  Highest Hour 689 559 0 45

9th  Highest Hour 111 90 0 45

Intersection: 10th  Highest Hour 622 505 0 45

Scenario: 11th  Highest Hour 600 487 0 44

12th  Highest Hour 589 478 0 44

13th  Highest Hour 567 460 0 44

14th  Highest Hour 489 397 0 41

15th  Highest Hour 389 315 0 8

Warrant Name Analyzed? Met? 16th  Highest Hour 367 297 0 4

#1 Eight-Hour Vehicular Volume Yes No 17th  Highest Hour 256 207 0 0

#2 Four-Hour Vehicular volume Yes No 18th  Highest Hour 211 171 0 0

#3 Peak Hour Yes No 19th  Highest Hour 111 90 0 0

#4 Pedestrian Volume No - 20th  Highest Hour 78 63 0 0

#5 School Crossing No - 21st  Highest Hour 67 54 0 0

#6 Coordinated Signal System No - 22nd  Highest Hour 44 36 0 0

#7 Crash Experience No - 23rd  Highest Hour 22 18 0 0

#8 Roadway Network No - 24th  Highest Hour 22 18 0 0

Volume Adjustment Factor = 1.0

North-South Approach = Major

East-West Approach = Minor

Major Street Thru Lanes = 2

Minor Street Thru Lanes = 1 A 600 150 0 No

Speed > 40 mph? No B 900 75 0 No

Population < 10,000? No A 480 120 0 No

Warrant Factor 100% B 720 60 0 No

Peak Hour or Daily Count? Peak Hour A 420 105 0 No

B 630 53 0 No

Major Street:   4th-Highest Hour / Peak Hour 89%

Major Street:   8th-Highest Hour / Peak Hour 83%

Minor Street:   4th-Highest Hour / Peak Hour 98%

Minor Street:   8th-Highest Hour / Peak Hour 97%

Warrant Summary

Existing + Project

19451

Hayward Costco Business Center Fuel Station

KML

9/25/2018
\\kittelson.com\fs\H_Projects\19\19451 - Hayward 

Costco BC Gas Expansion\signal warrants\[19451_Signal 

Warrant Analysis_Int 2_Ex-PM.xls]Data Input
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Analysis Traffic Volumes

Hathaway Avenue/Costco RIRO Access
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KITTELSON & ASSOCIATES, INC.

610 SW Alder, Suite 700

Portland, Oregon  97205 Begin End NB SB EB WB

(503) 228-5230 7:35 AM 8:35 AM 818 603 0 22

2nd  Highest Hour 774 571 0 22

3rd  Highest Hour 763 563 0 22

Project #: 4th  Highest Hour 731 539 0 22

Project Name: 5th  Highest Hour 720 531 0 22

Analyst: 6th  Highest Hour 720 531 0 21

Date: 7th  Highest Hour 687 507 0 21

File: 8th  Highest Hour 676 498 0 21

9th  Highest Hour 109 80 0 21

Intersection: 10th  Highest Hour 611 450 0 21

Scenario: 11th  Highest Hour 589 434 0 21

12th  Highest Hour 578 426 0 21

13th  Highest Hour 556 410 0 20

14th  Highest Hour 480 354 0 19

15th  Highest Hour 382 281 0 4

Warrant Name Analyzed? Met? 16th  Highest Hour 360 265 0 2

#1 Eight-Hour Vehicular Volume Yes No 17th  Highest Hour 251 185 0 0

#2 Four-Hour Vehicular volume Yes No 18th  Highest Hour 207 153 0 0

#3 Peak Hour Yes No 19th  Highest Hour 109 80 0 0

#4 Pedestrian Volume No - 20th  Highest Hour 76 56 0 0

#5 School Crossing No - 21st  Highest Hour 65 48 0 0

#6 Coordinated Signal System No - 22nd  Highest Hour 44 32 0 0

#7 Crash Experience No - 23rd  Highest Hour 22 16 0 0

#8 Roadway Network No - 24th  Highest Hour 22 16 0 0

Volume Adjustment Factor = 1.0

North-South Approach = Major

East-West Approach = Minor

Major Street Thru Lanes = 2

Minor Street Thru Lanes = 1 A 600 150 0 No

Speed > 40 mph? No B 900 75 0 No

Population < 10,000? No A 480 120 0 No

Warrant Factor 100% B 720 60 0 No

Peak Hour or Daily Count? Peak Hour A 420 105 0 No

B 630 53 0 No

Major Street:   4th-Highest Hour / Peak Hour 89%

Major Street:   8th-Highest Hour / Peak Hour 83%

Minor Street:   4th-Highest Hour / Peak Hour 98%

Minor Street:   8th-Highest Hour / Peak Hour 97%

Warrant Summary

2020 Background

19451

Hayward Costco Business Center Fuel Station

KML

9/25/2018
\\kittelson.com\fs\H_Projects\19\19451 - Hayward 

Costco BC Gas Expansion\signal warrants\[19451_Signal 

Warrant Analysis_Int 2_Ex-PM.xls]Data Input

Input Parameters

Hour Major Street Minor Street

Analysis Traffic Volumes

Hathaway Avenue/Costco RIRO Access
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KITTELSON & ASSOCIATES, INC.

610 SW Alder, Suite 700

Portland, Oregon  97205 Begin End NB SB EB WB

(503) 228-5230 7:35 AM 8:35 AM 846 685 0 47

2nd  Highest Hour 800 648 0 47

3rd  Highest Hour 789 639 0 46

Project #: 4th  Highest Hour 755 612 0 46

Project Name: 5th  Highest Hour 744 603 0 46

Analyst: 6th  Highest Hour 744 603 0 46

Date: 7th  Highest Hour 710 575 0 45

File: 8th  Highest Hour 699 566 0 45

9th  Highest Hour 113 91 0 45

Intersection: 10th  Highest Hour 631 511 0 45

Scenario: 11th  Highest Hour 609 493 0 44

12th  Highest Hour 597 484 0 44

13th  Highest Hour 575 466 0 44

14th  Highest Hour 496 402 0 41

15th  Highest Hour 395 320 0 8

Warrant Name Analyzed? Met? 16th  Highest Hour 372 301 0 4

#1 Eight-Hour Vehicular Volume Yes No 17th  Highest Hour 259 210 0 0

#2 Four-Hour Vehicular volume Yes No 18th  Highest Hour 214 174 0 0

#3 Peak Hour Yes No 19th  Highest Hour 113 91 0 0

#4 Pedestrian Volume No - 20th  Highest Hour 79 64 0 0

#5 School Crossing No - 21st  Highest Hour 68 55 0 0

#6 Coordinated Signal System No - 22nd  Highest Hour 45 37 0 0

#7 Crash Experience No - 23rd  Highest Hour 23 18 0 0

#8 Roadway Network No - 24th  Highest Hour 23 18 0 0

Volume Adjustment Factor = 1.0

North-South Approach = Major

East-West Approach = Minor

Major Street Thru Lanes = 2

Minor Street Thru Lanes = 1 A 600 150 0 No

Speed > 40 mph? No B 900 75 0 No

Population < 10,000? No A 480 120 0 No

Warrant Factor 100% B 720 60 0 No

Peak Hour or Daily Count? Peak Hour A 420 105 0 No

B 630 53 0 No

Major Street:   4th-Highest Hour / Peak Hour 89%

Major Street:   8th-Highest Hour / Peak Hour 83%

Minor Street:   4th-Highest Hour / Peak Hour 98%

Minor Street:   8th-Highest Hour / Peak Hour 97%

Warrant Summary

2020 + Project

19451

Hayward Costco Business Center Fuel Station

KML

9/25/2018
\\kittelson.com\fs\H_Projects\19\19451 - Hayward 

Costco BC Gas Expansion\signal warrants\[19451_Signal 

Warrant Analysis_Int 2_Ex-PM.xls]Data Input

Input Parameters

Hour Major Street Minor Street

Analysis Traffic Volumes

Hathaway Avenue/Costco RIRO Access
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KITTELSON & ASSOCIATES, INC.

610 SW Alder, Suite 700

Portland, Oregon  97205 Begin End NB SB EB WB

(503) 228-5230 7:35 AM 8:35 AM 850 625 0 22

2nd  Highest Hour 805 592 0 22

3rd  Highest Hour 793 583 0 22

Project #: 4th  Highest Hour 759 558 0 22

Project Name: 5th  Highest Hour 748 550 0 22

Analyst: 6th  Highest Hour 748 550 0 21

Date: 7th  Highest Hour 714 525 0 21

File: 8th  Highest Hour 703 517 0 21

9th  Highest Hour 113 83 0 21

Intersection: 10th  Highest Hour 635 467 0 21

Scenario: 11th  Highest Hour 612 450 0 21

12th  Highest Hour 601 442 0 21

13th  Highest Hour 578 425 0 20

14th  Highest Hour 499 367 0 19

15th  Highest Hour 397 292 0 4

Warrant Name Analyzed? Met? 16th  Highest Hour 374 275 0 2

#1 Eight-Hour Vehicular Volume Yes No 17th  Highest Hour 261 192 0 0

#2 Four-Hour Vehicular volume Yes No 18th  Highest Hour 215 158 0 0

#3 Peak Hour Yes No 19th  Highest Hour 113 83 0 0

#4 Pedestrian Volume No - 20th  Highest Hour 79 58 0 0

#5 School Crossing No - 21st  Highest Hour 68 50 0 0

#6 Coordinated Signal System No - 22nd  Highest Hour 45 33 0 0

#7 Crash Experience No - 23rd  Highest Hour 23 17 0 0

#8 Roadway Network No - 24th  Highest Hour 23 17 0 0

Volume Adjustment Factor = 1.0

North-South Approach = Major

East-West Approach = Minor

Major Street Thru Lanes = 2

Minor Street Thru Lanes = 1 A 600 150 0 No

Speed > 40 mph? No B 900 75 0 No

Population < 10,000? No A 480 120 0 No

Warrant Factor 100% B 720 60 0 No

Peak Hour or Daily Count? Peak Hour A 420 105 0 No

B 630 53 0 No

Major Street:   4th-Highest Hour / Peak Hour 89%

Major Street:   8th-Highest Hour / Peak Hour 83%

Minor Street:   4th-Highest Hour / Peak Hour 98%

Minor Street:   8th-Highest Hour / Peak Hour 97%
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100% No

80% No
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Analysis Traffic Volumes

Hathaway Avenue/Costco RIRO Access

Warrant Summary

2035

19451

Hayward Costco Business Center Fuel Station

KML

9/25/2018
\\kittelson.com\fs\H_Projects\19\19451 - Hayward 

Costco BC Gas Expansion\signal warrants\[19451_Signal 
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KITTELSON & ASSOCIATES, INC.

610 SW Alder, Suite 700

Portland, Oregon  97205 Begin End NB SB EB WB

(503) 228-5230 7:35 AM 8:35 AM 878 707 0 47

2nd  Highest Hour 831 669 0 47

3rd  Highest Hour 819 660 0 46

Project #: 4th  Highest Hour 784 632 0 46

Project Name: 5th  Highest Hour 772 622 0 46

Analyst: 6th  Highest Hour 772 622 0 46

Date: 7th  Highest Hour 737 594 0 45

File: 8th  Highest Hour 725 584 0 45

9th  Highest Hour 117 94 0 45

Intersection: 10th  Highest Hour 655 528 0 45

Scenario: 11th  Highest Hour 632 509 0 44

12th  Highest Hour 620 500 0 44

13th  Highest Hour 597 481 0 44

14th  Highest Hour 515 415 0 41

15th  Highest Hour 410 330 0 8

Warrant Name Analyzed? Met? 16th  Highest Hour 386 311 0 4

#1 Eight-Hour Vehicular Volume Yes No 17th  Highest Hour 269 217 0 0

#2 Four-Hour Vehicular volume Yes No 18th  Highest Hour 222 179 0 0

#3 Peak Hour Yes No 19th  Highest Hour 117 94 0 0

#4 Pedestrian Volume No - 20th  Highest Hour 82 66 0 0

#5 School Crossing No - 21st  Highest Hour 70 57 0 0

#6 Coordinated Signal System No - 22nd  Highest Hour 47 38 0 0

#7 Crash Experience No - 23rd  Highest Hour 23 19 0 0

#8 Roadway Network No - 24th  Highest Hour 23 19 0 0

Volume Adjustment Factor = 1.0

North-South Approach = Major

East-West Approach = Minor

Major Street Thru Lanes = 2

Minor Street Thru Lanes = 1 A 600 150 0 No

Speed > 40 mph? No B 900 75 0 No

Population < 10,000? No A 480 120 0 No

Warrant Factor 100% B 720 60 0 No

Peak Hour or Daily Count? Peak Hour A 420 105 0 No

B 630 53 0 No

Major Street:   4th-Highest Hour / Peak Hour 89%

Major Street:   8th-Highest Hour / Peak Hour 83%

Minor Street:   4th-Highest Hour / Peak Hour 98%

Minor Street:   8th-Highest Hour / Peak Hour 97%

Warrant Summary

2035 + Project

19451

Hayward Costco Business Center Fuel Station

KML

9/25/2018
\\kittelson.com\fs\H_Projects\19\19451 - Hayward 

Costco BC Gas Expansion\signal warrants\[19451_Signal 

Warrant Analysis_Int 2_Ex-PM.xls]Data Input
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HCM Signalized Intersection Capacity Analysis Existing AM

101: Hathaway Ave & Costco access sig

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 70 13 371 15 29 607

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 2885 3374 1568 1575 1881

Flt Permitted 0.96 1.00 1.00 0.52 1.00

Satd. Flow (perm) 2885 3374 1568 868 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 73 14 386 16 30 632

RTOR Reduction (vph) 12 0 0 5 0 0

Lane Group Flow (vph) 75 0 386 11 30 632

Confl. Peds. (#/hr) 3 8 8

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 20% 15% 7% 0% 14% 1%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 4.9 29.1 29.1 29.1 29.1

Effective Green, g (s) 4.9 29.1 29.1 29.1 29.1

Actuated g/C Ratio 0.12 0.69 0.69 0.69 0.69

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 336 2337 1086 601 1303

v/s Ratio Prot c0.03 0.11 c0.34

v/s Ratio Perm 0.01 0.03

v/c Ratio 0.22 0.17 0.01 0.05 0.49

Uniform Delay, d1 16.8 2.2 2.0 2.1 3.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.0 0.0 0.3

Delay (s) 16.9 2.3 2.0 2.1 3.3

Level of Service B A A A A

Approach Delay (s) 16.9 2.3 3.2

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 42.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 43.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis Existing AM

102: Hathaway Ave & Costco access

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 4 382 80 0 677

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 4 394 82 0 698

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 751 205 483

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 751 205 483

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 100

cM capacity (veh/h) 348 802 1083

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 4 197 197 82 349 349

Volume Left 0 0 0 0 0 0

Volume Right 4 0 0 82 0 0

cSH 802 1700 1700 1700 1700 1700

Volume to Capacity 0.01 0.12 0.12 0.05 0.21 0.21

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 9.5 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.5 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 29.0% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing AM

103: Hathaway Ave & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 3

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 219 638 234 3 485 850 104 105 139 260 88

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1658 3471 1531 3502 5086 1582 1805 3115 1752

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1658 3471 1531 3502 5086 1582 1805 3115 1752

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 238 693 254 3 527 924 113 114 151 283 96

RTOR Reduction (vph) 0 0 0 177 0 0 0 61 0 216 0 0

Lane Group Flow (vph) 0 312 693 77 0 530 924 52 114 218 0 96

Confl. Peds. (#/hr) 6 28 28 6 5 4 4

Confl. Bikes (#/hr)

Heavy Vehicles (%) 2% 11% 4% 0% 2% 1% 3% 1% 0% 6% 2% 3%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.5 33.6 33.6 21.1 29.2 29.2 12.7 26.5 11.8

Effective Green, g (s) 25.5 33.6 33.6 21.1 29.2 29.2 12.7 26.5 11.8

Actuated g/C Ratio 0.23 0.30 0.30 0.19 0.26 0.26 0.11 0.24 0.11

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 379 1045 461 662 1331 414 205 740 185

v/s Ratio Prot c0.19 c0.20 0.15 0.18 c0.06 0.07 0.05

v/s Ratio Perm 0.05 0.03

v/c Ratio 0.82 0.66 0.17 0.80 0.69 0.12 0.56 0.29 0.52

Uniform Delay, d1 40.9 34.0 28.6 43.2 37.1 31.4 46.7 34.8 47.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.9 1.8 0.2 6.5 1.7 0.2 3.2 0.2 2.4

Delay (s) 53.7 35.8 28.9 49.7 38.8 31.6 50.0 35.1 49.6

Level of Service D D C D D C D D D

Approach Delay (s) 38.8 42.0 38.2

Approach LOS D D D

Intersection Summary

HCM 2000 Control Delay 40.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 111.5 Sum of lost time (s) 18.5

Intersection Capacity Utilization 72.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM

103: Hathaway Ave & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 4

Movement SBT SBR

Lane Configurations

Volume (vph) 311 278

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1509

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1509

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 338 302

RTOR Reduction (vph) 0 233

Lane Group Flow (vph) 338 69

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 5%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 25.6 25.6

Effective Green, g (s) 25.6 25.6

Actuated g/C Ratio 0.23 0.23

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 431 346

v/s Ratio Prot c0.18

v/s Ratio Perm 0.05

v/c Ratio 0.78 0.20

Uniform Delay, d1 40.4 34.7

Progression Factor 1.00 1.00

Incremental Delay, d2 9.1 0.3

Delay (s) 49.4 35.0

Level of Service D C

Approach Delay (s) 43.5

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis Existing AM

104: I-880 NB Ramps & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 889 0 0 1012 284 291 1 327 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1626 3471 3505 1486 1649 1644 1517

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1626 3471 3505 1486 1649 1644 1517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 238 926 0 0 1054 296 303 1 341 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 175 0 0 252 0 0 0

Lane Group Flow (vph) 238 926 0 0 1054 121 151 153 89 0 0 0

Confl. Peds. (#/hr) 11 13 13 11 2 2

Confl. Bikes (#/hr) 1 5

Heavy Vehicles (%) 11% 4% 0% 0% 3% 4% 5% 100% 6% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 13.6 45.4 28.7 28.7 16.0 16.0 16.0

Effective Green, g (s) 13.6 45.4 28.7 28.7 16.0 16.0 16.0

Actuated g/C Ratio 0.19 0.65 0.41 0.41 0.23 0.23 0.23

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 315 2251 1437 609 376 375 346

v/s Ratio Prot c0.15 c0.27 c0.30 0.09 c0.09

v/s Ratio Perm 0.08 0.06

v/c Ratio 0.76 0.41 0.73 0.20 0.40 0.41 0.26

Uniform Delay, d1 26.6 5.9 17.4 13.3 22.9 23.0 22.1

Progression Factor 1.24 0.91 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.0 0.1 3.4 0.7 0.3 0.3 0.1

Delay (s) 40.1 5.4 20.8 14.0 23.2 23.2 22.3

Level of Service D A C B C C C

Approach Delay (s) 12.5 19.3 22.7 0.0

Approach LOS B B C A

Intersection Summary

HCM 2000 Control Delay 17.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM

105: I-880 SB Ramps & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 801 335 335 968 0 0 0 0 316 60 640

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 3438 1480 1719 3505 1649 1694 1530

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 3438 1480 1719 3505 1649 1694 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 843 353 353 1019 0 0 0 0 333 63 674

RTOR Reduction (vph) 0 0 222 0 0 0 0 0 0 0 0 332

Lane Group Flow (vph) 0 843 131 353 1019 0 0 0 0 196 200 342

Confl. Peds. (#/hr) 5 18 18 5 3 3

Confl. Bikes (#/hr) 4

Heavy Vehicles (%) 0% 5% 3% 5% 3% 0% 0% 0% 0% 5% 2% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 26.0 26.0 15.9 45.8 16.0 16.0 16.0

Effective Green, g (s) 26.0 26.0 15.9 45.8 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.23 0.65 0.23 0.23 0.23

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1276 549 390 2293 376 387 349

v/s Ratio Prot c0.25 c0.21 c0.29 0.12 0.12

v/s Ratio Perm 0.09 c0.22

v/c Ratio 0.66 0.24 0.91 0.44 0.52 0.52 0.98

Uniform Delay, d1 18.3 15.2 26.3 5.9 23.6 23.6 26.8

Progression Factor 1.00 1.00 1.37 0.98 1.00 1.00 1.00

Incremental Delay, d2 2.7 1.0 18.8 0.1 0.6 0.5 42.7

Delay (s) 21.0 16.2 54.8 5.9 24.2 24.1 69.6

Level of Service C B D A C C E

Approach Delay (s) 19.6 18.5 0.0 52.8

Approach LOS B B A D

Intersection Summary

HCM 2000 Control Delay 28.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM

101: Hathaway Ave & Costco access (signal)

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing PM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 138 39 748 6 30 456

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3291 3505 1050 1595 1863

Flt Permitted 0.96 1.00 1.00 0.34 1.00

Satd. Flow (perm) 3291 3505 1050 577 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 147 41 796 6 32 485

RTOR Reduction (vph) 33 0 0 2 0 0

Lane Group Flow (vph) 155 0 796 4 32 485

Confl. Peds. (#/hr) 2 5 5

Heavy Vehicles (%) 4% 3% 3% 50% 13% 2%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 6.6 20.9 20.9 20.9 20.9

Effective Green, g (s) 6.6 20.9 20.9 20.9 20.9

Actuated g/C Ratio 0.19 0.59 0.59 0.59 0.59

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 611 2063 618 339 1096

v/s Ratio Prot c0.05 0.23 c0.26

v/s Ratio Perm 0.00 0.06

v/c Ratio 0.25 0.39 0.01 0.09 0.44

Uniform Delay, d1 12.3 3.9 3.0 3.2 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.1 0.3

Delay (s) 12.4 4.0 3.0 3.3 4.3

Level of Service B A A A A

Approach Delay (s) 12.4 4.0 4.3

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 5.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 35.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 22 732 148 0 594

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 23 771 156 0 625

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1090 392 932

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1090 392 932

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 211 608 738

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 23 385 385 156 313 313

Volume Left 0 0 0 0 0 0

Volume Right 23 0 0 156 0 0

cSH 608 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.23 0.23 0.09 0.18 0.18

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 11.2 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 30.6% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 58 320 816 293 3 208 787 110 213 450 312 122

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1686 3539 1599 3467 5136 1575 1805 3298 1787

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1686 3539 1599 3467 5136 1575 1805 3298 1787

Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.92 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 333 850 305 3 217 820 115 222 469 325 127

RTOR Reduction (vph) 0 0 0 181 0 0 0 64 0 85 0 0

Lane Group Flow (vph) 0 396 850 124 0 220 820 51 222 709 0 127

Confl. Peds. (#/hr) 2 2 5 1 1

Heavy Vehicles (%) 2% 8% 2% 1% 2% 2% 2% 2% 0% 3% 1% 1%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.2 39.2 39.2 11.7 25.7 25.7 18.6 30.4 13.5

Effective Green, g (s) 25.2 39.2 39.2 11.7 25.7 25.7 18.6 30.4 13.5

Actuated g/C Ratio 0.22 0.35 0.35 0.10 0.23 0.23 0.16 0.27 0.12

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 374 1224 553 358 1165 357 296 884 212

v/s Ratio Prot c0.23 c0.24 0.06 0.16 c0.12 c0.22 0.07

v/s Ratio Perm 0.08 0.03

v/c Ratio 1.06 0.69 0.23 0.61 0.70 0.14 0.75 0.80 0.60

Uniform Delay, d1 44.0 31.9 26.3 48.6 40.3 35.0 45.1 38.6 47.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 62.9 1.9 0.3 2.2 2.1 0.3 10.2 5.3 4.5

Delay (s) 107.0 33.8 26.6 50.8 42.4 35.2 55.3 43.9 51.8

Level of Service F C C D D D E D D

Approach Delay (s) 51.0 43.3 46.4

Approach LOS D D D

Intersection Summary

HCM 2000 Control Delay 46.4 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 113.3 Sum of lost time (s) 18.5

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 208 265

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1525

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1525

Peak-hour factor, PHF 0.96 0.96

Adj. Flow (vph) 217 276

RTOR Reduction (vph) 0 200

Lane Group Flow (vph) 217 76

Confl. Peds. (#/hr) 5

Heavy Vehicles (%) 1% 4%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 25.3 25.3

Effective Green, g (s) 25.3 25.3

Actuated g/C Ratio 0.22 0.22

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 420 340

v/s Ratio Prot 0.12

v/s Ratio Perm 0.05

v/c Ratio 0.52 0.22

Uniform Delay, d1 38.6 36.0

Progression Factor 1.00 1.00

Incremental Delay, d2 1.1 0.3

Delay (s) 39.7 36.3

Level of Service D D

Approach Delay (s) 40.7

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 332 1150 0 0 953 328 421 2 430 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1752 3539 3539 1527 1732 1729 1530

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1752 3539 3539 1527 1732 1729 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 349 1211 0 0 1003 345 443 2 453 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 205 0 0 343 0 0 0

Lane Group Flow (vph) 349 1211 0 0 1003 140 221 224 110 0 0 0

Confl. Peds. (#/hr) 8 6 6 8 2 2

Confl. Bikes (#/hr) 3 2 1

Heavy Vehicles (%) 3% 2% 0% 0% 2% 2% 0% 50% 5% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 15.8 47.3 28.4 28.4 14.1 14.1 14.1

Effective Green, g (s) 15.8 47.3 28.4 28.4 14.1 14.1 14.1

Actuated g/C Ratio 0.23 0.68 0.41 0.41 0.20 0.20 0.20

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 395 2391 1435 619 348 348 308

v/s Ratio Prot c0.20 c0.34 c0.28 0.13 c0.13

v/s Ratio Perm 0.09 0.07

v/c Ratio 0.88 0.51 0.70 0.23 0.64 0.64 0.36

Uniform Delay, d1 26.2 5.6 17.3 13.6 25.6 25.6 24.0

Progression Factor 1.20 1.05 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 15.0 0.1 2.9 0.8 2.8 3.0 0.3

Delay (s) 46.4 6.0 20.1 14.5 28.4 28.7 24.3

Level of Service D A C B C C C

Approach Delay (s) 15.1 18.7 26.4 0.0

Approach LOS B B C A

Intersection Summary

HCM 2000 Control Delay 19.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 113.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 999 298 328 1046 0 0 0 0 483 30 463

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3574 1513 1770 5136 1681 1676 1526

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3574 1513 1770 5136 1681 1676 1526

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1030 307 338 1078 0 0 0 0 498 31 477

RTOR Reduction (vph) 0 0 183 0 0 0 0 0 0 0 0 240

Lane Group Flow (vph) 0 1030 124 338 1078 0 0 0 0 264 265 237

Confl. Peds. (#/hr) 7 11 11 7 6 6

Confl. Bikes (#/hr) 5 1

Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 0% 0% 0% 3% 13% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 28.3 28.3 15.5 47.7 14.1 14.1 14.1

Effective Green, g (s) 28.3 28.3 15.5 47.7 14.1 14.1 14.1

Actuated g/C Ratio 0.40 0.40 0.22 0.68 0.20 0.20 0.20

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1444 611 391 3499 338 337 307

v/s Ratio Prot c0.29 c0.19 c0.21 0.16 c0.16

v/s Ratio Perm 0.08 0.16

v/c Ratio 0.71 0.20 0.86 0.31 0.78 0.79 0.77

Uniform Delay, d1 17.5 13.5 26.2 4.5 26.5 26.5 26.4

Progression Factor 1.00 1.00 1.22 1.12 1.00 1.00 1.00

Incremental Delay, d2 3.0 0.7 13.4 0.0 10.3 10.6 10.5

Delay (s) 20.5 14.3 45.4 5.1 36.8 37.1 37.0

Level of Service C B D A D D D

Approach Delay (s) 19.1 14.7 0.0 37.0

Approach LOS B B A D

Intersection Summary

HCM 2000 Control Delay 22.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 113.3% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 87 386 16 30 632

v/c Ratio 0.16 0.15 0.01 0.04 0.43

Control Delay 13.8 3.7 2.9 4.8 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.8 3.7 2.9 4.8 6.0

Queue Length 50th (ft) 8 12 0 2 52

Queue Length 95th (ft) 23 55 7 15 239

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 1963 2664 1235 683 1485

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.04 0.14 0.01 0.04 0.43

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 312 693 254 530 924 113 114 434 96 338 302

v/c Ratio 0.83 0.66 0.40 0.80 0.70 0.24 0.56 0.46 0.52 0.79 0.52

Control Delay 62.8 39.5 6.1 54.9 40.7 13.0 60.2 14.6 60.7 55.9 8.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 62.8 39.5 6.1 54.9 40.7 13.0 60.2 14.6 60.7 55.9 8.0

Queue Length 50th (ft) 220 242 0 190 227 17 80 45 67 225 0

Queue Length 95th (ft) #465 341 63 291 295 65 154 105 135 #414 78

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 378 1267 714 799 1857 629 403 1068 391 515 632

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.83 0.55 0.36 0.66 0.50 0.18 0.28 0.41 0.25 0.66 0.48

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 238 926 1054 296 151 153 341

v/c Ratio 0.75 0.41 0.73 0.38 0.40 0.41 0.57

Control Delay 44.9 5.9 22.2 3.8 26.7 26.9 7.8

Queue Delay 0.0 0.3 0.0 0.0 0.6 0.6 0.0

Total Delay 44.9 6.2 22.2 3.8 27.4 27.5 7.8

Queue Length 50th (ft) 116 81 199 0 57 58 5

Queue Length 95th (ft) m178 118 #286 45 111 112 67

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 383 2251 1435 783 376 376 599

Starvation Cap Reductn 0 700 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 61 61 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.62 0.60 0.73 0.38 0.48 0.49 0.57

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 843 353 353 1019 196 200 674

v/c Ratio 0.66 0.46 0.91 0.44 0.52 0.52 0.99

Control Delay 21.6 4.2 59.3 6.4 29.5 29.2 44.8

Queue Delay 0.0 0.0 0.0 0.4 0.0 0.0 0.0

Total Delay 21.6 4.2 59.3 6.8 29.5 29.2 44.8

Queue Length 50th (ft) 157 0 171 75 77 80 113

Queue Length 95th (ft) 218 50 m#278 134 142 144 #341

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1276 771 405 2293 376 387 681

Starvation Cap Reductn 0 0 0 699 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.66 0.46 0.87 0.64 0.52 0.52 0.99

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 188 796 6 32 485

v/c Ratio 0.25 0.36 0.01 0.09 0.42

Control Delay 9.5 5.9 4.2 6.6 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.5 5.9 4.2 6.6 7.3

Queue Length 50th (ft) 9 30 0 2 36

Queue Length 95th (ft) 31 122 5 18 173

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 2503 3107 928 511 1651

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.08 0.26 0.01 0.06 0.29

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 396 850 305 220 820 115 222 794 127 217 276

v/c Ratio 1.06 0.70 0.42 0.61 0.70 0.27 0.75 0.82 0.60 0.52 0.51

Control Delay 106.4 36.6 6.9 57.5 44.2 14.6 62.4 42.2 60.6 45.7 10.1

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 106.4 36.6 6.9 57.5 44.2 14.6 62.4 42.2 60.6 45.7 10.1

Queue Length 50th (ft) ~315 275 14 79 201 18 154 246 88 140 10

Queue Length 95th (ft) #612 411 86 132 271 70 265 #386 165 247 92

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 374 1272 751 770 1826 613 393 978 389 501 595

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.06 0.67 0.41 0.29 0.45 0.19 0.56 0.81 0.33 0.43 0.46

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 349 1211 1003 345 221 224 453

v/c Ratio 0.88 0.51 0.70 0.42 0.63 0.64 0.70

Control Delay 51.1 7.0 21.4 3.8 33.9 34.3 9.8

Queue Delay 0.2 0.6 0.0 0.0 0.5 0.5 0.0

Total Delay 51.3 7.6 21.4 3.8 34.3 34.8 9.8

Queue Length 50th (ft) 169 120 195 0 88 90 8

Queue Length 95th (ft) m#281 186 266 48 156 160 86

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 414 2390 1432 823 395 395 681

Starvation Cap Reductn 2 715 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 28 28 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.85 0.72 0.70 0.42 0.60 0.61 0.67

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1030 307 338 1078 264 265 477

v/c Ratio 0.71 0.39 0.86 0.31 0.78 0.78 0.87

Control Delay 22.0 3.8 50.2 5.6 43.1 43.6 28.6

Queue Delay 0.0 0.0 0.4 0.2 2.0 2.1 0.0

Total Delay 22.0 3.8 50.5 5.8 45.1 45.7 28.6

Queue Length 50th (ft) 204 0 164 68 109 110 68

Queue Length 95th (ft) 277 47 m#272 111 #210 #211 #231

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1443 793 417 3498 384 383 580

Starvation Cap Reductn 0 0 5 1402 0 0 0

Spillback Cap Reductn 0 0 0 0 41 41 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.39 0.82 0.51 0.77 0.77 0.82

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Appendix F. 95th Percentile Queues

Existing

Existing + 

Project

2022 

Background

2022 + 

Project

2035 

Background

2035 + 

Project Existing

Existing + 

Project

2022 

Background

2022 + 

Project

2035 

Background

2035 + 

Project

WBL/R 200 NA 23 42 23 45 23 45 31 52 32 53 34 56

NBT 130 130 55 54 56 55 58 57 122 120 124 122 130 128

NBR 130 130 7 9 7 9 7 9 5 7 5 7 4 7

SBL 75 >700 15 32 15 34 15 34 18 44 18 44 18 44

SBT >700 >700 239 226 245 229 260 243 173 157 177 161 187 170

WBR 200 NA 0 3 0 3 0 3 3 6 3 6 3 6

NBR 120 200 0 0 0 0 0 0 0 0 0 0 0 0

EBL 160 590 465 544 499 596 517 615 612 714 638 732 695 787

EBT 590 590 341 341 368 368 384 384 411 419 502 508 878 878

EBR 590 590 63 63 68 68 75 75 86 89 131 133 254 254

WBL 240 >700 291 291 365 365 481 481 132 134 147 148 184 184

WBT >700 >700 295 295 369 369 569 569 271 275 293 296 352 352

WBR 65 >700 65 82 69 90 72 93 70 90 72 91 75 95

NBL 90 310 154 154 224 224 519 519 265 269 318 321 469 469

NBT/R 250 310 105 120 106 123 117 141 386 433 443 481 565 608

SBL 220 340 135 154 141 163 145 167 165 187 170 192 180 202

SBT 340 340 414 451 452 496 480 522 247 268 254 277 272 296

SBR 220 340 78 124 138 197 214 278 92 143 109 162 147 203

EBL 75 190 178 174 184 181 223 219 281 267 263 250 217 206

EBT 190 190 118 124 124 131 138 146 186 190 192 196 197 197

WBT 300 300 286 310 380 397 552 571 266 279 284 305 373 391

WBR 300 300 45 46 48 49 55 55 48 49 49 50 49 50

NBL 215 >700 111 111 112 112 116 116 156 156 166 166 193 193

NBT >700 >700 112 112 114 114 117 117 160 160 167 167 205 205

NBR 60 >700 67 70 69 71 70 72 86 87 114 121 189 193

EBT 85 85 218 224 226 232 246 253 277 284 335 345 430 440

EBR 85 85 50 50 51 51 73 75 47 47 47 47 49 49

WBL 75 190 278 248 259 237 223 229 272 280 266 274 255 261

WBT 190 190 134 132 141 129 130 129 111 113 117 118 131 128

SBL 235 >700 142 145 146 150 155 161 210 215 214 220 226 231

SBT >700 >700 144 146 147 150 157 160 211 218 215 221 228 234

SBR 210 >700 341 341 362 362 411 411 231 231 238 238 256 256

95th percentile queue exceeds storage

2
Hathaway Avenue & 

Costco Access (RIRO)

Storage

Weekday AM Peak Hour Weekday PM Peak Hour

1
Hathaway Avenue & 

Costco Access (Signal)

Distance 

to adj int

3
Hathaway Avenue & W 

A Street

4
I-880 NB Ramps & W A 

Street

5
I-880 SB Ramps & W A 

Street
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MEMORANDUM  
  

Date: October 18, 2017 Project #: 19451 

To: Marcus Martinez and Steven Chang, City of Hayward 

Cc: David Rogers, Costco Wholesale 

 Julie Anderson, Barghausen Consulting Engineers 

From: Julia Kuhn and Kelly Laustsen 

Project: Hayward Costco Business Center Fuel Station Addition 

Subject: Transportation Assessment  

 

Kittelson & Associates, Inc. (KAI) has prepared a transportation assessment for the proposed addition of 

a fuel station to the Costco Business Center located on Hathaway Avenue. To assist with the City’s 

review of the proposed fuel station, this memo provides the estimated trip generation, a queuing 

assessment, a review of parking utilization on site, and responds to other comments provided by the 

City during the pre-application meeting on June 7, 2017.  

BACKGROUND INFORMATION ON COSTCO BUSINESS CENTER 
CHARACTERISTICS 

Although no changes are proposed to the existing Business Center operations, we have provided 

information about the operational characteristics to assist in the city’s review and understanding of 

how these Centers differ from other large-format retailers and from traditional Costco Warehouses. 

Some of the operational characteristics of a Business Center that influence the trip generation and 

parking demand are described below. 

 The Costco Business Center is a members-only distributor for small to medium-size 

businesses. Member businesses can either visit the Costco Business Center and purchase 

products, or can place orders on-line or via phone to be delivered to their place of business 

in lieu of having to travel to the Costco Business Center. Typical Business Center members 

include doctor offices, law offices, real estate offices, convenience store operators, 

restaurants, coffee cart operators, and janitorial service providers.  

 From a transportation perspective, the Business Center differs from a traditional Costco 

Warehouse primarily in regards to the delivery service. On average, 45 to 50 percent of the 

sales at a Costco Business Center are ordered and delivered to the customer’s site. This 

eliminates many of the trips that would otherwise be made to the Business Center (i.e., only 

delivery trucks travel to/from the Business Center rather than individual member trips). This 

reduces both parking needs as well as transportation impacts. 
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 Typical operating hours for a Costco Business Center differ from those of traditional Costco 

warehouses and other large-scale retailers to cater to member needs: 

o Monday to Friday: 7:00 AM (or 8:00 AM) to 6:00 PM 

o Saturday: 7:00 AM to 4:00 PM 

o Sunday: Closed 

 Members can order via phone or on-line Monday – Friday from 8 AM to 3 PM, with  

deliveries occurring from Monday – Friday from 8 AM to 5 PM. No deliveries are made to 

members on the weekends. 

 When a Costco fuel station is co-located with a Business Center, members can purchase fuel 

during the following hours: 

o Monday to Friday: 5:00 AM to 10:00 PM 

o Saturday: 5:00 AM to 8:00 PM 

o Sunday: Closed 

 The type of goods provided at Costco Business Centers is tailored towards corporate and 

small business center needs as opposed to typical retail customers or general Costco 

Warehouse members. As such, Costco Business Centers focus on providing large quantity 

packaging of business goods and food services for small companies and restaurants. A large 

portion of the merchandise stocked at the Business Centers is office paper, business 

computers and electronics, office furniture, and restaurant supplies.  

The combined effect of all of these operational characteristics is that Costco Business Centers exhibit 

significantly lower trip generation and parking demand than is found at traditional Costco Warehouses. 

PROPOSED FUEL STATION ADDITION 

Costco Wholesale proposes to add a Fuel Station with 24 positions to the Hayward Business Center Site. 

The fuel station will be located on the southeast portion of the site, adjacent to Hathaway Avenue. 

Access to the existing Business Center occurs via a signalized full access driveway on Hathaway Avenue, 

west of the proposed fuel station location, and a right-in/right-out access south of the proposed fuel 

station. The conceptual site plan is provided in Figure 1. Further, as shown in Exhibit 1, space for 

approximately 32 vehicles to queue while waiting to fuel is proposed. 

Today, 477 parking spaces are supplied on-site, including 44 truck stalls. This equates to a parking ratio 

of 3.84 spaces per 1,000 square feet (i.e., 477 parking spaces/124,287 square feet Business Center). 

With the fuel station addition, 67 spaces will be removed resulting in a supply of 410 spaces (i.e., 3.30 

spaces per 1,000 square feet).  Although neither the existing nor the proposed parking supply meet City 

of Hayward Municipal Code standard of 4 spaces per 1,000 square feet, both the existing and proposed 

supply meet the operational needs of the site as well as the parking ratio measured at other Costco 

Business Centers.  
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PROJECTED TRIP GENERATION 

Costco Gasoline fuel stations all function as ancillary uses to the main Costco Warehouses and Business 

Centers. Like other Costco services, fuel can only be purchased by members. Payment can only be 

made with credit card and, unlike traditional gas/service station operations, there are no other 

automotive services (such as repairs) or other type of sales (including food or sundries) associated with 

the Costco Gasoline facility. All Costco Gasoline facilities have a minimum of one attendant working at 

all times who is responsible for expediting members’ use of the fuel pumps, directing entering vehicles 

to available pump locations, and managing on-site queues from the pumps.  

Based on a review of other Business Centers with fuel stations, we collected trip generation data and 

other transportation information at the Hawthorne and Commerce Business Centers and fuel stations. 

The trip generation data for both sites is shown in Table 1. 

Table 1. Trip Generation at Costco Fuel Stations 

Business Center/Fuel 
Station Location Fueling Positions 

Fuel Station Trip Generation 

Weekday AM Peak 
Hour 

Weekday PM Peak 
Hour 

Saturday Midday Peak 
Hour 

Hawthorne, California1 12 270 276 316 

Commerce, California 16 422 426 444 

Average 346 351 380 

1Additional data collected at the Hawthorne site shows an “internalization” of trips between the fuel station and Business Center of 5-7% during all 
peak periods. 

As seen in the table, the two locations display a range of trip generation, likely due to a variety of 

factors such as traffic volumes on adjacent roadways, Costco membership in the area, surrounding land 

uses, and activity at the Costco Business Center on-site. The Hayward fuel station is anticipated to 

result in a trip generation rate that is similar to the range shown in Table 1. Based on this data, we 

propose to use the average trip generation observed in the traffic study conducted for the site. 

QUEUEING ASSESSMENT 

As shown in Exhibit 1, the Hayward fuel station will have queue storage for approximately 32 vehicles. 

The fuel station location is located in the southeast portion of the site with the entrance located away 

from the site access locations. This ensures that on-site operations at the fuel station will not impact 

adjacent roadways.  
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Exhibit 1. Proposed Queue Storage 

  

To provide an assessment of the queue storage sufficiency, queue data was collected at the Hawthorne 

and Commerce fuel stations. As shown in Table 1, the proposed Hayward fuel station is larger than the 

Hawthorne and Commerce Fuel Stations (i.e., 24 positions proposed versus 12 or 16), which can assist 

with better queue management and operations. As a basis of comparison, the average and maximum 

queues observed at the other two sites are shown in Table 2. 

Table 2. Fuel Station Observed Queues 

Business Center/Fuel 
Station Location 

Weekday Queues Saturday Queues 

Average  95th %ile  Maximum  Average  95th %ile  Maximum  

Hawthorne, California 2 vehicles 8 vehicles 15 vehicles  2 vehicles 10 vehicles 17 vehicles 

Commerce, California 14 vehicles 33 vehicles 45 vehicles 22 vehicles 42 vehicles 50 vehicles 

With an on-site area for 32 vehicles to queue while waiting to fuel at Hayward, the maximum 17 vehicle 

queues that were measured at Hawthorne can be easily contained and managed. While the queues at 

the Commerce fuel station were measured to include up to 50 vehicles, this site includes two-thirds of 

the fueling positions proposed at the Hayward site and is currently being expanded to provide an 

additional eight fueling positions (for a total of 24 positions) to better manage on-site queuing.  

The Hayward fuel station has been designed to maximize capacity given the constraints of the site. 

While 18 fueling positions were originally proposed at the site, the proposal has been expanded to 24 

positions to better serve customers and manage queues. In addition, the fuel station is located in order 

to orient the queue storage away from the site access locations, preventing any conflict with operations 

on Hathaway Avenue. 
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PARKING ASSESSMENT 

Today, there is no on-street parking available adjacent to the Business Center. Instead, all parking 

occurs on-site. Further, no other adjacent land uses share the parking supply provided on the site. As 

shown in Exhibit 2, a total of 477 parking spaces are available on site. 

Exhibit 2. Existing Parking Inventory 

 

Existing Parking Utilization 

Parking utilization measures the level of occupancy of the parking supply during a given time period. It 

is typically expressed in terms of the parking demand divided by the parking supply. To evaluate 

existing parking utilization rates at the Hayward Business Center, parking demand was measured in 

June 2017 on a typical weekday and Saturday. The weekday (7:00 AM to 3:00 PM) and Saturday (9:00 

AM to 3:00 PM) periods were counted at half-hour intervals. These periods were identified for 

evaluation based on the measured trip generation characteristics at Costco Business Centers and 

previous parking studies collected at the Hayward Business Center. Further, to understand the 

potential parking impacts associated with the proposed fuel station location, we summarized parking 

demand in each of the four zones shown in Exhibit 2.  

Detailed information about the data collected is provided as Appendix A. Graphs showing the parking 

lot demand and utilization during the weekday and Saturday are provided in Exhibit 3 and Exhibit 4, 

respectively. 
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Exhibit 3. Current Parking Lot Demand and Utilization – Weekday 

  

Note: Utilization percentages reflect parking demand compared to existing supply (477 spaces) 

Exhibit 4. Current Parking Lot Demand and Utilization – Saturday  

 
Note: Utilization percentages reflect parking demand compared to existing supply (477 spaces). The gate to zone 1 was closed at 12:30 PM, so these 
spaces were not utilized at all in the later part of the afternoon. 
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As seen in the exhibits, the peak period of parking demand on the weekday occurred between 11:30 

AM and noon, with 281 parking spaces used. On Saturday, the peak period of parking demand occurred 

between noon and 12:30 PM, with 302 spaces used. Further, during the peak parking demand period 

(as measured on Saturday), only 63 percent of the spaces are utilized. With the proposed parking 

supply of 410 spaces, the parking utilization would only be 74 percent, which provides ample “reserve 

capacity” for parking on-site. This is shown in Table 4.  

Comparing Exhibit 3 and Exhibit 4, Zone 2 (where the fuel station is proposed) is more heavily used 

during the weekday than Saturday. Based on discussions with the Business Center manager, Zone 2 is 

most heavily used by employees, rather than by members.  

Table 3. Parking Demand and Supply  

Existing parking supply 477 spaces 

Peak parking demand (Noon on Saturday) 302 

Peak parking utilization 63% (302/477) 

Proposed parking supply 410 

Peak parking demand (negligible change anticipated) 302 

Resulting peak utilization 74% (302/410) 

Peak parking demand ratio 
2.43 spaces per 1,000 square feet (302 
spaces/124,287 square feet) 

85 percent full standard parking supply 356 spaces (302 spaces/0.85) 

Provided parking supply ratio  
3.30 spaces per 1,000 square feet (410 
spaces/124,287 square feet) 

85 percent full parking supply ratio 
2.86 spaces per 1,000 square feet (356 
spaces/124,287 square feet) 

As part of site planning for retail uses, an 85 – 90 percent “full standard” is typically applied to eliminate 

any unnecessary circling of the parking lot by members to find available parking and to minimize any 

off-site parking impacts. As shown in Table 4, applying an 85 percent full standard, the recommended 

supply for the existing Hayward site would translate to 356 spaces (i.e., 2.86 spaces per 1,000 square 

feet).  

Parking Demand at Comparable Business Centers  

We measured parking demand at the Hawthorne and Commerce Business Center as well to provide a 

comparison to the proposed supply at Hayward. The parking data is summarized in Table 4. 
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Table 4. Measured Costco Business Center Parking Demand Rates (measured in April 2015) 

Location 
Building Size 

(SF) 

Average 
Weekday 
Demand  
(Spaces) 

Weekday 
Peak 

Demand 
(spaces) 

Weekday Peak 
Demand Ratio 

(spaces/1,000 SF) 

Average 
Saturday 
Demand 
(Spaces) 

Saturday 
Peak 

Demand 
(spaces) 

Saturday Peak 
Demand Ratio 

(spaces/1,000 SF) 

Hawthorne, CA 123,093 105 127 1.02 107 134 1.08 

Commerce, CA 129,972 262 341 2.62 282 360 2.77 

Average 184 234 1.82 194.5 247 1.93 

If one were to apply an 85 percent full standard to the average peak parking demand measured at the 

two other California Business Center sites, a recommended parking supply would be 2.27 spaces per 

1,000 square feet (i.e., 1.93/0.85). As shown in Table 4, the peak parking demand ratio varied between 

1.08 spaces per 1,000 square feet and 2.77 spaces per 1,000 square feet whereas the Hayward Business 

Center peak parking ratio was 2.43 spaces per 1,000 square feet. 

Based on the current Hayward Business Center parking demand and in reviewing the other Business 

Centers, the proposed parking supply of 3.30 spaces per 1,000 square feet is anticipated to meet 

Hayward’s needs and meets the highest peak parking supply ratio measured at the other sites (i.e., 2.77 

spaces per 1,000 square feet at Commerce/0.85 = 3.2). Although below the Municipal Code 

requirement of 4.0 spaces per 1,000 square feet, the data suggests that the proposed parking supply is 

sufficient to meet both existing and future parking needs at the Hayward Business Center with the Fuel 

Station.  

ADDITIONAL TRANSPORTATION ITEMS 

This section provides responses to the additional transportation comments provided by City staff at the 

June 7, 2017 pre-application meeting and in subsequent correspondence. The City’s comments are 

provided below with our responses in italics. 

Comment #2 (Planning): Provide a parking analysis in your entitlement package submittal showing the 

current demand of the Costco Business Center parking lot. Staff recommends analyzing the current site 

conditions at the project site, as well as providing data of similar Costco site with a fuel facility showing 

the impact on parking and regular business operations. A queueing study will also be required to 

ensure that there is an adequate and timely flow of patrons at the gas pumps. Explore a possible 

indication system (signage or illumination) to notify waiting patrons of available gas stations to 

maximize efficiency and queueing of vehicle, and minimize wait times and potential congestion.  

Response: As discussed above, the proposed parking supply of 3.30 spaces per 1,000 square feet of 

Business Center is anticipated to meet the needs of the site upon addition of the Fuel Station. In 

addition, on-site queues measured at other Business Center demonstrate that the proposed queuing 

storage area for 32 vehicles waiting to fuel is anticipated to meet the demands at the Fuel Station. 

Lastly, Costco typically utilizes on-site parking attendants to manage queues and direct members to 

available fuel positions. In response to City comments, Costco is exploring an indication system to 

supplement the on-site attendants’ roles and will assess its potential application at Hayward.  
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Comment #5 (Planning): Explore additional alternatives and locations for the 12 proposed parking 

spaces that will be located adjacent to the entrance of the fuel facility area. If congestion arises and 

vehicle traffic becomes backed up, these parking spaces will be rendered useless due to the difficulty of 

backing up safely. In addition, please clarify – once cars do back up, are they required to wait in line to 

exit the fueling area? 

Response: Note: the updated site plan proposes 7 parking spaces adjacent to the entrance of the fuel 

facility area. These 7 spaces will be designated for employee parking only. We agree that these may be 

difficult for access by members during peak fueling times. Further, as demonstrated in the parking 

utilization study, there is more than sufficient parking provided on-site (even without including for these 

spaces).  

Comment #1 (Public Works): Provide a trip generation memorandum within your entitlement package 

submittal to the Planning Division. The memorandum will assist in determining the level of analysis that 

will be required for the traffic study with respect to the California Environmental Quality Act (CEQA).  

Response: The first part of this memorandum provides a trip generation estimate. We look forward to 

further discussing and confirming the scope of our traffic study. 

The following comments were received after the pre-application meeting. 

Comment: Considering turning the “Truck Only” lane adjacent to the facility into a “Truck and Gas Users 

Only” lane.  

Response: We appreciate the suggestion but our review suggests that member vehicles would have a 

difficult time maneuvering around the fuel truck when it is on-site if this change were made. Based on 

experiences at other site, the Truck Only lane needs to be kept clear for efficient use by the fuel truck 

and not co-mingled with member traffic.  

Further, a member vehicle from this lane would have to make a 180 degree turn into the fuel facility, as 

opposed to the wider turn from the parking aisle adjacent to the Business Center.  

Comment: Considering reducing the width of the exit access from the fuel facility to 35’. 

Response: Based on a review of operations at other Business Centers with Fuel Stations as well as the 

proposed parking layout at Hayward, the exit width proposed is 37 feet to allow vehicles from all fuel 

positions to exit the fuel station and turn left or right with a reasonable turning radius. Channelization is 

provided within the fuel station to direct vehicles towards the exit. 

NEXT STEPS 

We look forward to continuing to working with City staff as part of the review of the proposed Fuel 

Station.  
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MEMORANDUM  
  

Date: September 27, 2018 Project #: 19451 

To: Marcus Martinez and Steven Chang, City of Hayward 

Cc: Kim Katz, Costco Wholesale 

 Julie Anderson, Barghausen Consulting Engineers 

From: Julia Kuhn and Kelly Laustsen 

Project: Hayward Costco Business Center Fuel Station Addition 

Subject: Transportation Assessment  

 

Kittelson & Associates, Inc. (KAI) has prepared a transportation assessment for the addition of a fuel 

station (project) to the Costco Business Center located on Hathaway Avenue. To assist with the City’s 

review of the project, this memo provides the estimated trip generation, a queuing assessment, a review 

of parking utilization on site, and responds to other comments provided by the City during the pre-

application meeting on June 7, 2017.  

BACKGROUND INFORMATION ON COSTCO BUSINESS CENTER 
CHARACTERISTICS 

Although the project does not include any changes to the existing Business Center operations, we have 

provided information about the operational characteristics to assist in the city’s review and 

understanding of how these Centers differ from other large-format retailers and from traditional Costco 

Warehouses. Some of the operational characteristics of a Business Center that influence the trip 

generation and parking demand are described below. 

▪ The Costco Business Center is a members-only distributor for small to medium-size 

businesses. Member businesses can either visit the Costco Business Center and purchase 

products or can place orders on-line or via phone to be delivered to their place of business in 

lieu of having to travel to the Costco Business Center. Members can order via phone or on-

line during the week, with deliveries occurring during the week. 

▪ The target industries are convenience stores, offices, and food service.  

▪ The type of goods provided at Costco Business Centers is tailored towards corporate and 

small business center needs as opposed to typical retail customers or general Costco 

Warehouse members. Costco Business Centers do not provide the typical accessory 

departments found within Costco Warehouses, such as pharmacy, optical, deli, bakery, and 

photo departments.  The type of goods provided at Costco Business Centers are larger bulk 
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items tailored towards corporate and small business needs as opposed to typical retail 

customers or general Costco Warehouse members. 

▪ From a transportation perspective, the Business Center differs from a traditional Costco 

Warehouse primarily in regard to the delivery service. On-line shopping is encouraged at 

Costco Business Centers and a large portion of the Business Center's sales are made on-line 

for delivery to the member's business. This eliminates many of the trips that would otherwise 

be made to the Business Center (i.e., only delivery trucks travel to/from the Business Center 

rather than individual member trips). This reduces both parking needs as well as 

transportation impacts. 

▪ Typical operating hours for a Costco Business Center differ from those of traditional Costco 

warehouses and other large-scale retailers to cater to member needs. Costco Business 

Centers are typically not open on Sundays. 

The combined effect of all of these operational characteristics is that Costco Business Centers exhibit 

significantly lower trip generation and parking demand than is found at traditional Costco Warehouses. 

FUEL STATION ADDITION 

The project includes a new Fuel Station with 24 positions to the Hayward Business Center Site. The fuel 

station will be located on the northern portion of the site. Access to the existing Business Center occurs 

via a signalized full access driveway on Hathaway Avenue, south of the proposed fuel station location, 

and a right-in/right-out access southeast of the proposed fuel station. The conceptual site plan is 

provided in Figure 1. Space for approximately 35 vehicles to queue while waiting to fuel is proposed. 

Today the site includes a 115,707 square foot warehouse and a 8,580 square foot detached tire center, 

for a total building amount of 124,287 square feet. The existing tire center will be removed with the 

addition of the fuel station.  The site currently provides 503 parking spaces, including 52 truck stalls. This 

equates to a parking ratio of 4.05 spaces per 1,000 square feet given the existing building size (i.e., 503 

parking spaces/124,287 square feet Business Center) and 4.35 spaces per 1,000 square feet considering 

the removal of the tire center (i.e. 503 parking spaces/115,707 square feet). A net of 105 spaces will be 

removed resulting in a supply of 398 spaces and 3.44 spaces per 1,000 square feet (i.e. 398 parking 

spaces/115,707 square feet).  Although neither the before or after project parking supply meet City of 

Hayward Municipal Code standard of 4 spaces per 1,000 square feet, both meet the operational needs 

of the site as well as the parking ratio measured at other Costco Business Centers.  
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PROJECTED TRIP GENERATION 

Costco Gasoline fuel stations all function as ancillary uses to the main Costco Warehouses and Business 

Centers. Like other Costco services, fuel can only be purchased by members. Payment can only be made 

with credit card and, unlike traditional gas/service station operations, there are no other automotive 

services (such as repairs) or other type of sales (including food or sundries) associated with the Costco 

Gasoline facility. All Costco Gasoline facilities have a minimum of one attendant working at all times who 

is responsible for expediting members’ use of the dispensers, directing entering vehicles to available 

dispenser locations, and managing on-site queues from the dispenser area.  

Based on a review of other Business Centers with fuel stations, we collected trip generation data and 

other transportation information at the Hawthorne and Commerce Business Centers and fuel stations. 

The trip generation data for both sites is shown in Table 1. 

Table 1. Trip Generation at Costco Fuel Stations 

Business Center/Fuel 
Station Location Fueling Positions 

Fuel Station Trip Generation 

Weekday AM Peak 
Hour 

Weekday PM Peak 
Hour 

Saturday Midday Peak 
Hour 

Hawthorne, California1 12 270 276 316 

Commerce, California 16 422 426 444 

Average 346 351 380 

1Additional data collected at the Hawthorne site shows an “internalization” of trips between the fuel station and Business Center of 5-7% during all 
peak periods. 

As seen in the table, the two locations display a range of trip generation, likely due to a variety of factors 

such as traffic volumes on adjacent roadways, Costco membership in the area, surrounding land uses, 

and activity at the Costco Business Center on-site. The Hayward fuel station is anticipated to result in a 

trip generation that is similar to the range shown in Table 1, given it is also proposed at a Business Center. 

Based on this data, we propose to use the average trip generation observed at the two sites for the traffic 

study conducted for the fuel station addition. 

QUEUEING ASSESSMENT 

As shown in Exhibit 1, the Hayward fuel station will have queue storage for approximately 35 vehicles. 

The fuel station location is located in the northern portion of the site with the entrance located over 300 

feet away from the site access locations. This ensures that on-site operations at the fuel station will not 

impact adjacent roadways.  
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Exhibit 1. Proposed Queue Storage 

 

To provide an assessment of the queue storage sufficiency, queue data was collected at the Hawthorne 

and Commerce fuel stations. As shown in Table 1, the proposed Hayward fuel station is larger than the 

Hawthorne and Commerce Fuel Stations (i.e., 24 positions proposed versus 12 or 16), which can assist 

with better queue management and operations. As a basis of comparison, the average and maximum 

queues observed at the other two sites are shown in Table 2. 

Table 2. Fuel Station Observed Queues 

Business Center/Fuel 
Station Location 

Weekday Queues Saturday Queues 

Average  95th %ile  Maximum  Average  95th %ile  Maximum  

Hawthorne, California 2 vehicles 8 vehicles 15 vehicles  2 vehicles 10 vehicles 17 vehicles 

Commerce, California 14 vehicles 33 vehicles 45 vehicles 22 vehicles 42 vehicles 50 vehicles 

With an on-site area for 35 vehicles to queue while waiting to fuel at Hayward, the maximum 17 vehicle 

queues that were measured at Hawthorne can be easily contained and managed. While the queues at 

the Commerce fuel station were measured to include up to 50 vehicles, this site includes two-thirds of 

the fueling positions proposed at the Hayward site and is currently being expanded to provide an 

additional eight fueling positions (for a total of 24 positions) to better manage on-site queuing.  

The Hayward fuel station has been designed to maximize capacity given the constraints of the site. While 

18 fueling positions were originally proposed at the site, the proposal has been expanded to 24 positions 

to better serve customers and manage queues. In addition, the fuel station is located in order to orient 
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the queue storage away from the site access locations, preventing any conflict with operations on 

Hathaway Avenue. 

PARKING ASSESSMENT 

Today, there is no on-street parking available adjacent to the Business Center. Instead, all parking occurs 

on-site. Further, no other adjacent land uses share the parking supply provided on the site. As shown in 

Exhibit 2, a total of 503 parking spaces are available on site. 

Exhibit 2. Existing Parking Inventory 

 

Existing Parking Utilization 

Parking utilization measures the level of occupancy of the parking supply during a given time period. It is 

typically expressed in terms of the parking demand divided by the parking supply. To evaluate existing 

parking utilization rates at the Hayward Business Center, parking demand was measured in June 2017 on 

a typical weekday and Saturday. The weekday (7:00 AM to 3:00 PM) and Saturday (9:00 AM to 3:00 PM) 

periods were counted at half-hour intervals. These periods were identified for evaluation based on the 

measured trip generation characteristics at Costco Business Centers and previous parking studies 

collected at the Hayward Business Center. Further, to understand the potential parking impacts 

associated with the proposed fuel station location, we summarized parking demand in each of the four 

zones shown in Exhibit 2.  

Graphs showing the parking lot demand and utilization during the weekday and Saturday are provided in 

Exhibit 3 and Exhibit 4, respectively. 
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Exhibit 3. Current Parking Lot Demand and Utilization – Weekday 

  

Note: Utilization percentages reflect parking demand compared to existing supply (503 spaces) 

Exhibit 4. Current Parking Lot Demand and Utilization – Saturday  

 
Note: Utilization percentages reflect parking demand compared to existing supply (503 spaces). The gate to zone 1 was closed at 12:30 PM, so these 
spaces were not utilized at all in the later part of the afternoon. 
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As seen in the exhibits, the peak period of parking demand on the weekday occurred between 11:30 AM 

and noon, with 281 parking spaces used. On Saturday, the peak period of parking demand occurred 

between noon and 12:30 PM, with 302 spaces used. Further, during the peak parking demand period (as 

measured on Saturday), only 60 percent of the spaces are utilized. With the proposed parking supply of 

398 spaces, the parking utilization would only be 76 percent, which provides ample “reserve capacity” 

for parking on-site. This is shown in Table 4.  

Table 3. Parking Demand and Supply  

Existing parking supply 503 spaces 

Peak parking demand (Noon on Saturday) 302 

Peak parking utilization 60% (302/503) 

Proposed parking supply 398 

Peak parking demand (negligible change anticipated) 302 

Resulting peak utilization 76% (302/398) 

Peak parking demand ratio 
2.43 spaces per 1,000 square feet (302 
spaces/124,287 square feet) 

85 percent full standard parking supply 356 spaces (302 spaces/0.85) 

Provided parking supply ratio  
3.44 spaces per 1,000 square feet (398 
spaces/115,707 square feet) 

85 percent full parking supply ratio 
3.08 spaces per 1,000 square feet (356 
spaces/115,707 square feet) 

As part of site planning for retail uses, an 85 – 90 percent “full standard” is typically applied to eliminate 

any unnecessary circling of the parking lot by members to find available parking and to minimize any off-

site parking impacts. As shown in Table 4, applying an 85 percent full standard, the recommended supply 

for the existing Hayward site would translate to 356 spaces (i.e., 3.08 spaces per 1,000 square feet).  

Parking Demand at Comparable Business Centers  

We measured parking demand at the Hawthorne and Commerce Business Center as well to provide a 

comparison to the proposed supply at Hayward. The parking data is summarized in Table 4. 

Table 4. Measured Costco Business Center Parking Demand Rates (measured in April 2015) 

Location 
Building Size 

(SF) 

Average 
Weekday 
Demand  
(Spaces) 

Weekday 
Peak 

Demand 
(spaces) 

Weekday Peak 
Demand Ratio 

(spaces/1,000 SF) 

Average 
Saturday 
Demand 
(Spaces) 

Saturday 
Peak 

Demand 
(spaces) 

Saturday Peak 
Demand Ratio 
(spaces/1,000 

SF) 

Hawthorne, CA 123,093 105 127 1.02 107 134 1.08 

Commerce, CA 129,972 262 341 2.62 282 360 2.77 

Average 184 234 1.82 195 247 1.93 
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If one were to apply an 85 percent full standard to the average peak parking demand measured at the 

two other California Business Center sites, a recommended parking supply would be 2.27 spaces per 

1,000 square feet (i.e., 1.93/0.85). As shown in Table 4, the peak parking demand ratio varied between 

1.08 spaces per 1,000 square feet and 2.77 spaces per 1,000 square feet whereas the Hayward Business 

Center peak parking ratio was 2.43 spaces per 1,000 square feet. 

Based on the current Hayward Business Center parking demand and in reviewing the other Business 

Centers, the proposed parking supply of 3.44 spaces per 1,000 square feet is anticipated to meet 

Hayward’s needs and meets the highest peak parking supply ratio measured at the other sites (i.e., 2.77 

spaces per 1,000 square feet at Commerce/0.85 = 3.2). Although below the Municipal Code requirement 

of 4.0 spaces per 1,000 square feet, the data suggests that the proposed parking supply is sufficient to 

meet both existing and future parking needs at the Hayward Business Center with the Fuel Station.  

ADDITIONAL TRANSPORTATION ITEMS 

This section provides responses to the additional transportation comments provided by City staff at the 

June 7, 2017 pre-application meeting and in subsequent correspondence. The City’s comments are 

provided below with our responses in italics. 

Comment #2 (Planning): Provide a parking analysis in your entitlement package submittal showing the 

current demand of the Costco Business Center parking lot. Staff recommends analyzing the current site 

conditions at the project site, as well as providing data of similar Costco site with a fuel facility showing 

the impact on parking and regular business operations. A queueing study will also be required to ensure 

that there is an adequate and timely flow of patrons at the gas pumps. Explore a possible indication 

system (signage or illumination) to notify waiting patrons of available gas stations to maximize efficiency 

and queueing of vehicle, and minimize wait times and potential congestion.  

Response: As discussed above, the proposed parking supply of 3.42 spaces per 1,000 square feet of 

Business Center is anticipated to meet the needs of the site upon addition of the Fuel Station. In addition, 

on-site queues measured at other Business Center demonstrate that the proposed queuing storage area 

for 35 vehicles waiting to fuel is anticipated to meet the demands at the Fuel Station. Lastly, Costco 

typically utilizes on-site parking attendants to manage queues and direct members to available fuel 

positions. In response to City comments, Costco is exploring an indication system to supplement the on-

site attendants’ roles and will assess its potential application at Hayward.  

Comment #5 (Planning): Explore additional alternatives and locations for the 12 proposed parking spaces 

that will be located adjacent to the entrance of the fuel facility area. If congestion arises and vehicle 

traffic becomes backed up, these parking spaces will be rendered useless due to the difficulty of backing 

up safely. In addition, please clarify – once cars do back up, are they required to wait in line to exit the 

fueling area? 

Response: The site plan had been updated to relocate the fuel station. This comment no longer applies. 
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Comment #1 (Public Works): Provide a trip generation memorandum within your entitlement package 

submittal to the Planning Division. The memorandum will assist in determining the level of analysis that 

will be required for the traffic study with respect to the California Environmental Quality Act (CEQA).  

Response: The first part of this memorandum provides a trip generation estimate which is applied in the 

accompanying traffic study for the site. 

The following comments were received after the pre-application meeting. 

Comment: Considering turning the “Truck Only” lane adjacent to the facility into a “Truck and Gas Users 

Only” lane.  

Response: The site plan had been updated to relocate the fuel station. This comment no longer applies. 

Comment: Considering reducing the width of the exit access from the fuel facility to 35’. 

Response: The site plan had been updated to relocate the fuel station. This comment no longer applies. 

NEXT STEPS 

We look forward to continuing to work with City staff as part of the review of the proposed Fuel Station.  

 



Appendix G. Trip Generation Compared to ITE

Proposed based on Costco Data:

Total In Out Total In Out

Fuel Station              24 pumps                346                173                173                352                176                176 

18               9                 9                 18               9                 9                 

138             69               69               140             70               70               

190              95                95                194              97                97                

ITE (9th Edition):

Total In Out Total In Out

Fuel Station              24 pumps                292                146                146                333                166                166 

14               7                 7                 17               8                 8                 

118             58               58               133             66               66               

160              80                80                183              92                92                

Weekday AM Weekday PM

Internal (5%)

Pass-by (42%)

Net New

Use Size Unit

Weekday AM Weekday PM

Internal (5%)

Pass-by (42%)

Net New

Use Size Unit



 

 

Appendix H Existing Plus Project 
Operations Worksheets   
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 170 34 362 22 71 578

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 2885 3374 1569 1576 1881

Flt Permitted 0.96 1.00 1.00 0.53 1.00

Satd. Flow (perm) 2885 3374 1569 876 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 177 35 377 23 74 602

RTOR Reduction (vph) 27 0 0 10 0 0

Lane Group Flow (vph) 185 0 377 13 74 602

Confl. Peds. (#/hr) 3 8 8

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 20% 15% 7% 0% 14% 1%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 8.6 21.7 21.7 21.7 21.7

Effective Green, g (s) 8.6 21.7 21.7 21.7 21.7

Actuated g/C Ratio 0.22 0.57 0.57 0.57 0.57

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 647 1911 888 496 1065

v/s Ratio Prot c0.06 0.11 c0.32

v/s Ratio Perm 0.01 0.08

v/c Ratio 0.29 0.20 0.01 0.15 0.57

Uniform Delay, d1 12.3 4.1 3.6 3.9 5.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.1 0.7

Delay (s) 12.4 4.1 3.6 4.1 6.0

Level of Service B A A A A

Approach Delay (s) 12.4 4.1 5.8

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 38.3 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.1% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 25 360 173 0 748

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 26 371 178 0 771

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 765 194 556

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 765 194 556

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 97 100

cM capacity (veh/h) 341 815 1017

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 26 186 186 178 386 386

Volume Left 0 0 0 0 0 0

Volume Right 26 0 0 178 0 0

cSH 815 1700 1700 1700 1700 1700

Volume to Capacity 0.03 0.11 0.11 0.10 0.23 0.23

Queue Length 95th (ft) 2 0 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 256 638 234 3 485 850 121 105 156 260 105

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1654 3471 1530 3502 5086 1582 1805 3128 1752

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1654 3471 1530 3502 5086 1582 1805 3128 1752

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 278 693 254 3 527 924 132 114 170 283 114

RTOR Reduction (vph) 0 0 0 179 0 0 0 61 0 211 0 0

Lane Group Flow (vph) 0 352 693 75 0 530 924 71 114 242 0 114

Confl. Peds. (#/hr) 6 28 28 6 5 4 4

Confl. Bikes (#/hr)

Heavy Vehicles (%) 2% 11% 4% 0% 2% 1% 3% 1% 0% 6% 2% 3%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.4 33.6 33.6 21.2 29.4 29.4 12.7 26.9 13.0

Effective Green, g (s) 25.4 33.6 33.6 21.2 29.4 29.4 12.7 26.9 13.0

Actuated g/C Ratio 0.22 0.30 0.30 0.19 0.26 0.26 0.11 0.24 0.11

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 371 1030 454 655 1320 410 202 743 201

v/s Ratio Prot c0.21 c0.20 0.15 0.18 0.06 0.08 c0.07

v/s Ratio Perm 0.05 0.04

v/c Ratio 0.95 0.67 0.17 0.81 0.70 0.17 0.56 0.33 0.57

Uniform Delay, d1 43.3 35.0 29.4 44.1 37.9 32.5 47.6 35.7 47.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 33.0 1.9 0.2 6.9 1.8 0.3 3.6 0.3 3.6

Delay (s) 76.2 36.9 29.7 51.0 39.7 32.7 51.2 35.9 51.1

Level of Service E D C D D C D D D

Approach Delay (s) 46.1 42.9 39.0

Approach LOS D D D

Intersection Summary

HCM 2000 Control Delay 43.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 113.2 Sum of lost time (s) 18.5

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 328 315

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1509

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1509

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 357 342

RTOR Reduction (vph) 0 229

Lane Group Flow (vph) 357 113

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 5%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 27.2 27.2

Effective Green, g (s) 27.2 27.2

Actuated g/C Ratio 0.24 0.24

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 451 362

v/s Ratio Prot c0.19

v/s Ratio Perm 0.07

v/c Ratio 0.79 0.31

Uniform Delay, d1 40.3 35.3

Progression Factor 1.00 1.00

Incremental Delay, d2 9.2 0.5

Delay (s) 49.5 35.8

Level of Service D D

Approach Delay (s) 44.0

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 228 914 0 0 1041 292 291 1 339 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1626 3471 3505 1485 1649 1644 1517

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1626 3471 3505 1485 1649 1644 1517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 238 952 0 0 1084 304 303 1 353 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 192 0 0 262 0 0 0

Lane Group Flow (vph) 238 952 0 0 1084 112 151 153 91 0 0 0

Confl. Peds. (#/hr) 11 13 13 11 2 2

Confl. Bikes (#/hr) 1 5

Heavy Vehicles (%) 11% 4% 0% 0% 3% 4% 5% 100% 6% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 16.5 45.4 25.8 25.8 16.0 16.0 16.0

Effective Green, g (s) 16.5 45.4 25.8 25.8 16.0 16.0 16.0

Actuated g/C Ratio 0.24 0.65 0.37 0.37 0.23 0.23 0.23

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 383 2251 1291 547 376 375 346

v/s Ratio Prot c0.15 c0.27 c0.31 0.09 c0.09

v/s Ratio Perm 0.08 0.06

v/c Ratio 0.62 0.42 0.84 0.20 0.40 0.41 0.26

Uniform Delay, d1 24.0 6.0 20.2 15.1 22.9 23.0 22.2

Progression Factor 1.31 0.91 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.7 0.1 6.7 0.8 0.3 0.3 0.1

Delay (s) 37.1 5.5 26.9 15.9 23.2 23.2 22.3

Level of Service D A C B C C C

Approach Delay (s) 11.8 24.5 22.7 0.0

Approach LOS B C C A

Intersection Summary

HCM 2000 Control Delay 19.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 818 335 347 985 0 0 0 0 324 60 640

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 3438 1480 1719 3505 1649 1693 1530

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 3438 1480 1719 3505 1649 1693 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 861 353 365 1037 0 0 0 0 341 63 674

RTOR Reduction (vph) 0 0 223 0 0 0 0 0 0 0 0 332

Lane Group Flow (vph) 0 861 130 365 1037 0 0 0 0 201 203 342

Confl. Peds. (#/hr) 5 18 18 5 3 3

Confl. Bikes (#/hr) 4

Heavy Vehicles (%) 0% 5% 3% 5% 3% 0% 0% 0% 0% 5% 2% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 25.8 25.8 16.1 45.8 16.0 16.0 16.0

Effective Green, g (s) 25.8 25.8 16.1 45.8 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.23 0.65 0.23 0.23 0.23

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1267 545 395 2293 376 386 349

v/s Ratio Prot c0.25 c0.21 c0.30 0.12 0.12

v/s Ratio Perm 0.09 c0.22

v/c Ratio 0.68 0.24 0.92 0.45 0.53 0.53 0.98

Uniform Delay, d1 18.6 15.3 26.4 5.9 23.7 23.7 26.8

Progression Factor 1.00 1.00 1.32 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.0 1.0 19.8 0.4 0.7 0.6 42.7

Delay (s) 21.6 16.3 54.7 6.3 24.5 24.3 69.6

Level of Service C B D A C C E

Approach Delay (s) 20.0 18.9 0.0 52.6

Approach LOS C B A D

Intersection Summary

HCM 2000 Control Delay 29.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 74.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 255 64 738 14 80 421

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3297 3505 1051 1595 1863

Flt Permitted 0.96 1.00 1.00 0.33 1.00

Satd. Flow (perm) 3297 3505 1051 559 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 271 68 785 15 85 448

RTOR Reduction (vph) 44 0 0 8 0 0

Lane Group Flow (vph) 295 0 785 7 85 448

Confl. Peds. (#/hr) 2 5 5

Heavy Vehicles (%) 4% 3% 3% 50% 13% 2%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 8.8 16.4 16.4 16.4 16.4

Effective Green, g (s) 8.8 16.4 16.4 16.4 16.4

Actuated g/C Ratio 0.27 0.49 0.49 0.49 0.49

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 873 1731 519 276 920

v/s Ratio Prot c0.09 0.22 c0.24

v/s Ratio Perm 0.01 0.15

v/c Ratio 0.34 0.45 0.01 0.31 0.49

Uniform Delay, d1 9.8 5.5 4.3 5.0 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.0 0.6 0.4

Delay (s) 9.9 5.7 4.3 5.7 6.0

Level of Service A A A A A

Approach Delay (s) 9.9 5.6 5.9

Approach LOS A A A

Intersection Summary

HCM 2000 Control Delay 6.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.43

Actuated Cycle Length (s) 33.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 47 705 257 0 676

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 49 742 271 0 712

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1105 378 1019

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1105 378 1019

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 207 621 685

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 49 371 371 271 356 356

Volume Left 0 0 0 0 0 0

Volume Right 49 0 0 271 0 0

cSH 621 1700 1700 1700 1700 1700

Volume to Capacity 0.08 0.22 0.22 0.16 0.21 0.21

Queue Length 95th (ft) 6 0 0 0 0 0

Control Delay (s) 11.3 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.3 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 29.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 58 364 816 293 3 208 787 129 213 469 312 141

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1685 3539 1599 3467 5136 1575 1805 3303 1787

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1685 3539 1599 3467 5136 1575 1805 3303 1787

Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.92 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 379 850 305 3 217 820 134 222 489 325 147

RTOR Reduction (vph) 0 0 0 182 0 0 0 64 0 77 0 0

Lane Group Flow (vph) 0 442 850 123 0 220 820 70 222 737 0 147

Confl. Peds. (#/hr) 2 2 5 1 1

Heavy Vehicles (%) 2% 8% 2% 1% 2% 2% 2% 2% 0% 3% 1% 1%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.2 39.4 39.4 11.8 26.0 26.0 18.8 30.7 14.9

Effective Green, g (s) 25.2 39.4 39.4 11.8 26.0 26.0 18.8 30.7 14.9

Actuated g/C Ratio 0.22 0.34 0.34 0.10 0.23 0.23 0.16 0.27 0.13

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 368 1209 546 354 1158 355 294 879 230

v/s Ratio Prot c0.26 c0.24 0.06 0.16 c0.12 c0.22 0.08

v/s Ratio Perm 0.08 0.04

v/c Ratio 1.20 0.70 0.23 0.62 0.71 0.20 0.76 0.84 0.64

Uniform Delay, d1 45.0 32.9 27.1 49.6 41.2 36.2 46.1 40.0 47.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 113.7 2.0 0.3 2.4 2.2 0.4 10.5 7.1 5.7

Delay (s) 158.8 34.9 27.4 52.0 43.3 36.6 56.6 47.0 53.4

Level of Service F C C D D D E D D

Approach Delay (s) 67.7 44.2 49.1

Approach LOS E D D

Intersection Summary

HCM 2000 Control Delay 53.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 115.3 Sum of lost time (s) 18.5

Intersection Capacity Utilization 86.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 227 309

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1525

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1525

Peak-hour factor, PHF 0.96 0.96

Adj. Flow (vph) 236 322

RTOR Reduction (vph) 0 198

Lane Group Flow (vph) 236 124

Confl. Peds. (#/hr) 5

Heavy Vehicles (%) 1% 4%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 26.8 26.8

Effective Green, g (s) 26.8 26.8

Actuated g/C Ratio 0.23 0.23

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 437 354

v/s Ratio Prot 0.13

v/s Ratio Perm 0.08

v/c Ratio 0.54 0.35

Uniform Delay, d1 38.8 37.0

Progression Factor 1.00 1.00

Incremental Delay, d2 1.4 0.6

Delay (s) 40.2 37.6

Level of Service D D

Approach Delay (s) 41.8

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 332 1179 0 0 987 338 421 2 445 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1752 3539 3539 1527 1732 1729 1530

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1752 3539 3539 1527 1732 1729 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 349 1241 0 0 1039 356 443 2 468 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 212 0 0 355 0 0 0

Lane Group Flow (vph) 349 1241 0 0 1039 144 221 224 113 0 0 0

Confl. Peds. (#/hr) 8 6 6 8 2 2

Confl. Bikes (#/hr) 3 2 1

Heavy Vehicles (%) 3% 2% 0% 0% 2% 2% 0% 50% 5% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 15.8 47.2 28.3 28.3 14.2 14.2 14.2

Effective Green, g (s) 15.8 47.2 28.3 28.3 14.2 14.2 14.2

Actuated g/C Ratio 0.23 0.67 0.40 0.40 0.20 0.20 0.20

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 395 2386 1430 617 351 350 310

v/s Ratio Prot c0.20 c0.35 c0.29 0.13 c0.13

v/s Ratio Perm 0.09 0.07

v/c Ratio 0.88 0.52 0.73 0.23 0.63 0.64 0.37

Uniform Delay, d1 26.2 5.7 17.6 13.7 25.5 25.6 24.0

Progression Factor 1.19 1.06 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.6 0.1 3.3 0.9 2.5 3.0 0.3

Delay (s) 45.8 6.2 20.8 14.6 28.0 28.5 24.3

Level of Service D A C B C C C

Approach Delay (s) 14.9 19.3 26.2 0.0

Approach LOS B B C A

Intersection Summary

HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 115.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1018 298 343 1065 0 0 0 0 493 30 463

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3574 1513 1770 5136 1681 1676 1526

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3574 1513 1770 5136 1681 1676 1526

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1049 307 354 1098 0 0 0 0 508 31 477

RTOR Reduction (vph) 0 0 185 0 0 0 0 0 0 0 0 239

Lane Group Flow (vph) 0 1049 122 354 1098 0 0 0 0 269 270 238

Confl. Peds. (#/hr) 7 11 11 7 6 6

Confl. Bikes (#/hr) 5 1

Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 0% 0% 0% 3% 13% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 27.8 27.8 15.9 47.6 14.2 14.2 14.2

Effective Green, g (s) 27.8 27.8 15.9 47.6 14.2 14.2 14.2

Actuated g/C Ratio 0.40 0.40 0.23 0.68 0.20 0.20 0.20

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1419 600 402 3492 341 339 309

v/s Ratio Prot c0.29 c0.20 c0.21 0.16 c0.16

v/s Ratio Perm 0.08 0.16

v/c Ratio 0.74 0.20 0.88 0.31 0.79 0.80 0.77

Uniform Delay, d1 18.0 13.8 26.1 4.6 26.5 26.5 26.4

Progression Factor 1.00 1.00 1.23 1.14 1.00 1.00 1.00

Incremental Delay, d2 3.5 0.8 14.7 0.0 10.6 11.5 10.0

Delay (s) 21.5 14.6 47.0 5.2 37.1 38.0 36.3

Level of Service C B D A D D D

Approach Delay (s) 19.9 15.4 0.0 37.0

Approach LOS B B A D

Intersection Summary

HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 115.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



 

 

Appendix I Existing Plus Project Queueing 
Worksheets 



Queues Existing + Project AM

101: Hathaway Ave & Costco access sig

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing + project AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 212 377 23 74 602

v/c Ratio 0.32 0.20 0.03 0.15 0.57

Control Delay 11.3 5.3 3.1 6.4 9.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 5.3 3.1 6.4 9.2

Queue Length 50th (ft) 12 13 0 5 54

Queue Length 95th (ft) 42 54 9 32 226

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 1969 2750 1276 711 1533

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.11 0.14 0.02 0.10 0.39

Intersection Summary



Queues Existing + Project AM

103: Hathaway Ave & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing + project AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 352 693 254 530 924 132 114 453 114 357 342

v/c Ratio 0.95 0.67 0.41 0.81 0.70 0.28 0.56 0.48 0.57 0.80 0.58

Control Delay 81.9 40.4 6.1 55.9 41.5 15.9 61.0 16.4 61.3 56.0 11.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 81.9 40.4 6.1 55.9 41.5 15.9 61.0 16.4 61.3 56.0 11.5

Queue Length 50th (ft) 260 245 0 192 230 28 81 53 81 241 22

Queue Length 95th (ft) #544 341 63 291 295 82 154 120 154 #451 124

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 370 1244 706 784 1822 618 395 1042 384 505 625

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.95 0.56 0.36 0.68 0.51 0.21 0.29 0.43 0.30 0.71 0.55

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues Existing + Project AM

104: I-880 NB Ramps & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing + project AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 3

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 238 952 1084 304 151 153 353

v/c Ratio 0.62 0.42 0.84 0.41 0.40 0.41 0.58

Control Delay 38.1 6.0 27.8 4.0 26.7 26.9 7.9

Queue Delay 0.0 0.4 0.1 0.0 0.6 0.6 0.0

Total Delay 38.1 6.4 27.8 4.0 27.4 27.5 7.9

Queue Length 50th (ft) 116 83 219 0 57 58 5

Queue Length 95th (ft) m174 124 #310 46 111 112 70

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 383 2251 1291 739 376 376 608

Starvation Cap Reductn 0 696 0 0 0 0 0

Spillback Cap Reductn 0 0 5 0 62 62 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.62 0.61 0.84 0.41 0.48 0.49 0.58

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues Existing + Project AM

105: I-880 SB Ramps & W A St

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing + project AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 4

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 861 353 365 1037 201 203 674

v/c Ratio 0.68 0.46 0.92 0.45 0.53 0.52 0.99

Control Delay 22.1 4.2 58.6 6.5 29.8 29.4 44.8

Queue Delay 0.0 0.0 0.0 0.5 0.0 0.0 0.0

Total Delay 22.1 4.2 58.6 7.0 29.8 29.4 44.8

Queue Length 50th (ft) 162 0 177 77 80 81 113

Queue Length 95th (ft) 224 50 m#248 m132 145 146 #341

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1266 767 405 2293 376 387 681

Starvation Cap Reductn 0 0 0 751 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.68 0.46 0.90 0.67 0.53 0.52 0.99

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues Existing + Project PM

101: Hathaway Ave & Costco access (signal)

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\existing + project PM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 339 785 15 85 448

v/c Ratio 0.38 0.46 0.03 0.31 0.49

Control Delay 9.7 7.4 3.9 10.4 9.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.7 7.4 3.9 10.4 9.0

Queue Length 50th (ft) 17 33 0 6 37

Queue Length 95th (ft) 52 120 7 44 157

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 2713 3129 935 499 1663

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.25 0.02 0.17 0.27

Intersection Summary



Queues Existing + Project PM

103: Hathaway Ave & W A St
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 442 850 305 220 820 134 222 814 147 236 322

v/c Ratio 1.20 0.70 0.42 0.62 0.71 0.32 0.76 0.85 0.64 0.54 0.58

Control Delay 154.4 37.7 7.0 58.7 45.2 18.1 63.9 45.7 61.7 46.0 14.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 154.4 37.7 7.0 58.7 45.2 18.1 63.9 45.7 61.7 46.0 14.5

Queue Length 50th (ft) ~394 281 14 80 204 30 157 265 104 155 38

Queue Length 95th (ft) #714 419 89 134 275 90 269 #433 187 268 143

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 367 1252 744 756 1794 603 386 956 382 492 589

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.20 0.68 0.41 0.29 0.46 0.22 0.58 0.85 0.38 0.48 0.55

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues Existing + Project PM

104: I-880 NB Ramps & W A St
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Kittelson & Associates, Inc Page 3

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 349 1241 1039 356 221 224 468

v/c Ratio 0.88 0.52 0.73 0.43 0.63 0.64 0.70

Control Delay 50.4 7.1 22.2 3.8 33.7 34.0 9.9

Queue Delay 0.2 0.7 0.0 0.0 0.4 0.4 0.0

Total Delay 50.6 7.8 22.2 3.8 34.1 34.5 9.9

Queue Length 50th (ft) 169 123 205 0 88 90 8

Queue Length 95th (ft) m#267 190 279 49 156 160 87

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 414 2386 1428 828 395 395 693

Starvation Cap Reductn 2 711 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 24 24 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.85 0.74 0.73 0.43 0.60 0.60 0.68

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues Existing + Project PM

105: I-880 SB Ramps & W A St
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Kittelson & Associates, Inc Page 4

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1049 307 354 1098 269 270 477

v/c Ratio 0.74 0.39 0.88 0.31 0.79 0.79 0.87

Control Delay 22.9 3.8 52.0 5.7 44.0 44.4 28.3

Queue Delay 0.0 0.0 0.5 0.2 2.1 2.2 0.0

Total Delay 22.9 3.8 52.5 5.9 46.1 46.7 28.3

Queue Length 50th (ft) 209 0 172 68 112 112 68

Queue Length 95th (ft) 284 47 m#280 113 #215 #218 #231

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 225 225

Base Capacity (vph) 1420 785 419 3492 384 383 580

Starvation Cap Reductn 0 0 5 1406 0 0 0

Spillback Cap Reductn 0 0 0 0 40 40 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.39 0.86 0.53 0.78 0.79 0.82

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



 

 

Appendix J Model Outputs 



City of Hayward GP Model

AM Peak Traffic Volumes, 2012 (red), 2035 (Black), Volume Growth (Green)

Licensed to Kittelson & Associates, Inc.
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City of Hayward GP Model

PM Peak Traffic Volumes, 2012 (red), 2035 (Black), Volume Growth (green)

Licensed to Kittelson & Associates, Inc.
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Weekday AM Peak Hour Future Volume Development

Inputs: 2017 turning movement counts, 2012 model link volumes, 2035 model link volumes

Methodology: incremental or difference method described in NCHRP 255

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NB In NB Out SB In SB Out EB In EB Out WB In WB Out NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆

3 Hathaway Ave W A St 105 139 260 88 311 278 219 638 234 485 850 104 504 462 677 1,030 1,091 986 1,439 1,233 324 10 13 662 897 723 1,222 1,060 2,456 2,455 1

4 I-880 NB Ramps W A St 291 1 327 0 0 0 228 889 0 0 1,012 284 619 513 0 0 1,117 1,216 1,296 1,303 878 472 0 0 692 897 1,060 1,261 2,630 2,630 0

5 I-880 SB Ramps W A St 0 0 0 316 60 640 0 801 335 335 968 0 0 0 1,016 730 1,136 1,117 1,303 1,608 0 0 349 889 900 692 1,261 929 2,510 2,510 0

NB In NB Out SB In SB Out EB In EB Out WB InWB Out In Out Δ NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆ NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆

3 Hathaway Ave W A St 1,173 100 548 1,943 1,242 915 2,055 2,059 5,018 5,017 1 509 30 129 940 972 765 1403 1277 3013 3012 1 1,173 100 548 1,943 1,242 915 2,055 2,059 5,018 5,017 1

4 I-880 NB Ramps W A St 684 717 0 0 1,040 1,242 2,059 1,825 3,783 3,784 -1 836 525 0 0 768 972 1277 1384 2881 2881 0 684 717 0 0 1,040 1,242 2,059 1,825 3,783 3,784 -1

5 I-880 SB Ramps W A St 0 0 592 1,156 1,074 1,294 1,825 1,040 3,491 3,490 1 0 0 402 947 938 823 1384 953 2723 2723 0 0 0 592 1,156 1,074 1,294 1,825 1,040 3,491 3,490 1

Note: columns hidden that calculate 2017 model flows Using Ratio instead of Delta

1

NB In NB Out SB In SB Out EB In EB Out WB InWB Out NB In NB Out SB In SB Out EB In EB Out WB In WB Out NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆

3 Hathaway Ave W A St 2.31 3.38 4.24 2.07 1.28 1.20 1.46 1.61 4.24 664 70 419 1003 270 150 652 782 1,162 1,563 2,869 2,128 1,394 1,180 2,108 1,988 7,533 6,858 675

4 I-880 NB Ramps W A St 0.82 1.37 0.00 0.00 1.35 1.28 1.61 1.32 1.61 0 192 0 0 272 270 782 441 507 700 0 0 1,513 1,554 2,089 1,719 4,109 3,973 136

5 I-880 SB Ramps W A St 0.00 0.00 1.47 1.22 1.15 1.57 1.32 1.09 1.57 0 0 190 209 136 471 441 87 0 0 1,497 891 1,301 1,757 1,719 1,755 4,516 4,402 114

Using Delta instead of Ratio Final If Ratio>2, use Delta, else use Ratio

1 1

NB In NB Out SB In SB Out EB In EB Out WB InWB Out In Out ∆ NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆ NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

3 Hathaway Ave W A St 1,168 532 1,096 2,033 1,361 1,136 2,091 2,015 5,716 5,716 0 1,168 532 1,096 2,033 1,361 1,136 2,091 2,015 5,716 5,716 0 307 270 511 88 614 437 212 627 467 876 1215 91

4 I-880 NB Ramps W A St 619 705 0 0 1,389 1,486 2,078 1,744 4,086 3,935 151 507 700 0 0 1,513 1,554 2,089 1,719 4,109 3,973 136 234 1 288 0 0 0 291 1234 0 0 1555 438

5 I-880 SB Ramps W A St 0 0 1,206 939 1,272 1,588 1,744 1,695 4,223 4,222 1 0 0 1,497 891 1,301 1,757 1,719 1,755 4,516 4,402 114 0 0 0 598 87 768 0 1066 334 475 1130 0

Floor to 2017 Counts Counts used in analysis

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

3 Hathaway Ave W A St 192% 94% 97% 0% 98% 57% -3% -2% 100% 81% 43% -12% 307 270 511 88 614 437 219 638 467 876 1215 104 307 146 338 92 327 292 230 670 304 631 1315 109

4 I-880 NB Ramps W A St -20% -19% -12% 0% 0% 0% 28% 39% 0% 0% 54% 54% 291 1 327 0 0 0 291 1234 0 0 1555 438 306 1 343 0 0 0 291 938 0 0 1468 438

5 I-880 SB Ramps W A St 0% 0% 0% 89% 46% 20% 0% 33% 0% 42% 17% 0% 0 0 0 598 87 768 0 1066 335 475 1130 0 0 0 0 348 66 704 0 881 419 419 1355 0

balanced through volumes

Added 100 vehicles for balancing

used a 5% growth rate reflected in model link volumes

used a 10% growth rate reflected in model link volumes

used a 25% growth rate reflected in model link volumes

used a 30% growth rate reflected in model link volumes

used a 40 % growth rate reflected in model link volumes

Note: on some roadway links, the base model 

volumes are significantly lower than existing 

volumes, resulting in excessive growth reflected in 

the post-processed volumes. In these cases, the 

volumes were adjusted to more closely match 2035 

link projections.

ID NS EW

ID NS EW

Notes:

The volumes for the Costco access points on Hathaway Avenue were extrapolated from the volumes at Hathaway Avenue/W A Street, since this intersection is immedaiately south of the site.

The NCHRP 255 methodology compares the 2035 model volumes to existing year model volumes to identify the growth increment, and then adds this increment to the existing counts, thus smoothing out any model validation error compared to existing counts. 

The process is iterative, and therefore the spreadsheet to carry it out is very large. Key values are shown below, with a note made where columns are hidden.

ID NS EW

ID NS EW

Forecasted 2035 Approach/Departure Forecasted 2035 Approach/Departure Forecasted 2035 Turning Movements (Furness)

Forecasted 2035 Turning Movements % ∆ Forecasted 2035 Turning Movements (Floor) Forecasted 2035 Turning Movements (Floor)

Model 2017 Approach/Departure Flow Model 2035 Approach/Departure Flow

Model Growth Ratio (2017 - 2035)
Ratio 

or 

Delta

Model Growth ∆ (2017 - 2035) Forecasted 2035 Approach/Departure

Note: columns hidden showing ratio and delta approaches to forecasting 2035 volumes as 

well as the percent change from existing counts.

ID NS EW
2017 Turning Movements 2017 Approach/Departure Model 2012 Approach/Departure Flow

Model 2035 Approach/Departure Flow



Weekday PM Peak Hour Future Volume Development

Inputs: 2017 turning movement counts, 2012 model link volumes, 2035 model link volumes

Methodology: incremental or difference method described in NCHRP 255

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NB In NB Out SB In SB Out EB In EB Out WB In WB Out NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆

3 Hathaway Ave W A St 213 450 312 122 208 265 320 816 293 208 787 110 975 880 595 709 1,429 1,250 1,105 1,265 324 10 13 662 897 723 1,222 1,060 2,456 2,455 1

4 I-880 NB Ramps W A St 421 2 430 0 0 0 332 1,150 0 0 953 328 853 662 0 0 1,482 1,580 1,281 1,374 878 472 0 0 692 897 1,060 1,261 2,630 2,630 0

5 I-880 SB Ramps W A St 0 0 0 483 30 463 0 999 298 328 1,046 0 0 0 976 656 1,297 1,482 1,374 1,509 0 0 349 889 900 692 1,261 929 2,510 2,510 0

NB In NB Out SB In SB Out EB In EB Out WB InWB Out In Out Δ NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆ NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆

3 Hathaway Ave W A St 2,147 758 95 1,298 2,109 2,213 1,365 1,447 5,716 5,716 0 720 173 31 800 1160 1047 1253 1144 3165 3164 1 2,147 758 95 1,298 2,109 2,213 1,365 1,447 5,716 5,716 0

4 I-880 NB Ramps W A St 1,243 656 0 0 1,672 2,109 1,447 1,597 4,362 4,362 0 957 512 0 0 905 1160 1144 1334 3007 3007 0 1,243 656 0 0 1,672 2,109 1,447 1,597 4,362 4,362 0

5 I-880 SB Ramps W A St 0 0 825 953 1,585 1,672 1,597 1,381 4,007 4,006 1 0 0 452 903 1049 905 1334 1027 2835 2835 0 0 0 825 953 1,585 1,672 1,597 1,381 4,007 4,006 1

Note: columns hidden that calculate 2017 model flows Using Ratio instead of Delta

1

NB In NB Out SB In SB Out EB In EB Out WB InWB Out NB In NB Out SB In SB Out EB In EB Out WB In WB Out NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆

3 Hathaway Ave W A St 2.98 4.39 3.08 1.62 1.82 2.11 1.09 1.26 4.39 1427 585 64 498 949 1166 112 303 2,906 3,864 1,834 1,150 2,597 2,642 1,204 1,600 8,541 9,257 -716

4 I-880 NB Ramps W A St 1.30 1.28 0.00 0.00 1.85 1.82 1.26 1.20 1.85 286 144 0 0 767 949 303 263 1,108 848 0 0 2,738 2,871 1,620 1,645 5,466 5,364 101

5 I-880 SB Ramps W A St 0.00 0.00 1.82 1.06 1.51 1.85 1.20 1.34 1.85 0 0 373 50 536 767 263 354 0 0 1,780 692 1,960 2,738 1,645 2,029 5,384 5,459 -75

Using Delta instead of Ratio Final If Ratio>2, use Delta, else use Ratio

1 1

NB In NB Out SB In SB Out EB In EB Out WB InWB Out In Out ∆ NB In NB Out SB In SB Out EB In EB Out WB In WB Out In Out ∆ NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

3 Hathaway Ave W A St 2,402 1,465 659 1,207 2,378 2,416 1,217 1,568 6,655 6,656 -1 2,402 1,465 659 1,207 2,378 2,416 1,217 1,568 6,655 6,656 -1 468 985 838 158 286 257 443 1423 545 308 824 120

4 I-880 NB Ramps W A St 1,139 806 0 0 2,249 2,529 1,584 1,637 4,971 4,971 0 1,108 848 0 0 2,738 2,871 1,620 1,645 5,466 5,364 101 497 2 656 0 0 0 505 2188 0 0 1165 401

5 I-880 SB Ramps W A St 0 0 1,349 706 1,833 2,249 1,637 1,863 4,819 4,818 1 0 0 1,780 692 1,960 2,738 1,645 2,029 5,384 5,459 -75 0 0 0 975 41 757 0 1691 332 332 1294 0

Floor to 2017 Counts Counts used in analysis

NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR EBL EBT EBR WBL WBT WBR

3 Hathaway Ave W A St 120% 119% 169% 30% 37% -3% 38% 74% 86% 48% 5% 9% 468 985 838 158 286 265 443 1423 545 308 824 120 298 473 437 128 218 278 336 1265 410 291 984 116

4 I-880 NB Ramps W A St 18% 18% 53% 0% 0% 0% 52% 90% 0% 0% 22% 22% 497 2 656 0 0 0 505 2188 0 0 1165 401 492 2 656 0 0 0 349 1407 0 0 1119 344

5 I-880 SB Ramps W A St 0% 0% 0% 102% 38% 64% 0% 69% 12% 1% 24% 0% 0 0 0 975 41 757 0 1691 332 332 1294 0 0 0 0 507 32 486 0 1249 328 361 1255 0

balanced through volumes

used a 5% growth rate reflected in model link volumes

used a 10% growth rate reflected in model link volumes

used a 20% growth rate reflected in model link volumes

used a 25% growth rate reflected in model link volumes

used a 40% growth rate reflected in model link volumes

used a 50 % growth rate reflected in model link volumes

ID NS EW

Note: on some roadway links, the base model 

volumes are significantly lower than existing 

volumes, resulting in excessive growth reflected in 

the post-processed volumes. In these cases, the 

volumes were adjusted to more closely match 2035 

link projections.

Note: columns hidden showing ratio and delta approaches to forecasting 2035 volumes as 

well as the percent change from existing counts.

Forecasted 2035 Turning Movements % ∆ Forecasted 2035 Turning Movements (Floor) Forecasted 2035 Turning Movements (Floor)

Forecasted 2035 Approach/Departure Forecasted 2035 Approach/Departure Forecasted 2035 Turning Movements (Furness)

ID NS EW

Model Growth Ratio (2017 - 2035)
Ratio 

or 

Delta

Model Growth ∆ (2017 - 2035) Forecasted 2035 Approach/Departure

ID NS EW

Model 2035 Approach/Departure Flow Model 2017 Approach/Departure Flow Model 2035 Approach/Departure Flow

ID NS EW

Notes:

The volumes for the Costco access points on Hathaway Avenue were extrapolated from the volumes at Hathaway Avenue/W A Street, since this intersection is immedaiately south of the site.

The NCHRP 255 methodology compares the 2035 model volumes to existing year model volumes to identify the growth increment, and then adds this increment to the existing counts, thus smoothing out any model validation error compared to existing counts. 

The process is iterative, and therefore the spreadsheet to carry it out is very large. Key values are shown below, with a note made where columns are hidden.

ID NS EW
2017 Turning Movements 2017 Approach/Departure Model 2012 Approach/Departure Flow
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HCM Signalized Intersection Capacity Analysis

101: Hathaway Ave & Costco access sig 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 70 13 377 15 29 616

Future Volume (vph) 70 13 377 15 29 616

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 2885 3374 1568 1575 1881

Flt Permitted 0.96 1.00 1.00 0.52 1.00

Satd. Flow (perm) 2885 3374 1568 862 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 73 14 393 16 30 642

RTOR Reduction (vph) 12 0 0 5 0 0

Lane Group Flow (vph) 75 0 393 11 30 642

Confl. Peds. (#/hr) 3 8 8

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 20% 15% 7% 0% 14% 1%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 4.9 29.3 29.3 29.3 29.3

Effective Green, g (s) 4.9 29.3 29.3 29.3 29.3

Actuated g/C Ratio 0.12 0.69 0.69 0.69 0.69

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 334 2342 1088 598 1306

v/s Ratio Prot c0.03 0.12 c0.34

v/s Ratio Perm 0.01 0.03

v/c Ratio 0.22 0.17 0.01 0.05 0.49

Uniform Delay, d1 16.9 2.2 2.0 2.0 3.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.0 0.0 0.3

Delay (s) 17.0 2.3 2.0 2.1 3.3

Level of Service B A A A A

Approach Delay (s) 17.0 2.3 3.2

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 42.2 Sum of lost time (s) 8.0

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

102: Hathaway Ave & Costco access 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 4 388 80 0 686

Future Volume (Veh/h) 0 4 388 80 0 686

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 4 400 82 0 707

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 762 208 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 762 208 489

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 100

cM capacity (veh/h) 343 798 1077

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 4 200 200 82 354 354

Volume Left 0 0 0 0 0 0

Volume Right 4 0 0 82 0 0

cSH 798 1700 1700 1700 1700 1700

Volume to Capacity 0.01 0.12 0.12 0.05 0.21 0.21

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 9.5 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.5 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 29.3% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 3

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Traffic Volume (vph) 68 222 647 254 3 525 979 105 161 141 282 89

Future Volume (vph) 68 222 647 254 3 525 979 105 161 141 282 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1658 3471 1526 3502 5086 1581 1805 3108 1752

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1658 3471 1526 3502 5086 1581 1805 3108 1752

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 241 703 276 3 571 1064 114 175 153 307 97

RTOR Reduction (vph) 0 0 0 195 0 0 0 60 0 227 0 0

Lane Group Flow (vph) 0 315 703 81 0 574 1064 54 175 233 0 97

Confl. Peds. (#/hr) 6 28 28 6 5 4 4

Confl. Bikes (#/hr)

Heavy Vehicles (%) 2% 11% 4% 0% 2% 1% 3% 1% 0% 6% 2% 3%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.5 35.4 35.4 23.0 32.9 32.9 17.1 31.3 12.2

Effective Green, g (s) 25.5 35.4 35.4 23.0 32.9 32.9 17.1 31.3 12.2

Actuated g/C Ratio 0.21 0.29 0.29 0.19 0.27 0.27 0.14 0.26 0.10

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 351 1020 448 668 1389 432 256 807 177

v/s Ratio Prot c0.19 0.20 0.16 c0.21 c0.10 0.07 0.06

v/s Ratio Perm 0.05 0.03

v/c Ratio 0.90 0.69 0.18 0.86 0.77 0.12 0.68 0.29 0.55

Uniform Delay, d1 46.2 37.6 31.7 47.1 40.2 32.9 49.1 35.6 51.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 23.8 2.1 0.3 10.3 2.7 0.2 7.3 0.2 3.4

Delay (s) 69.9 39.8 32.0 57.5 43.0 33.1 56.4 35.8 54.9

Level of Service E D C E D C E D D

Approach Delay (s) 45.4 47.1 41.5

Approach LOS D D D

Intersection Summary

HCM 2000 Control Delay 46.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 120.4 Sum of lost time (s) 18.5

Intersection Capacity Utilization 78.1% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 4

Movement SBT SBR

Lane Configurations

Traffic Volume (vph) 315 282

Future Volume (vph) 315 282

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1508

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1508

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 342 307

RTOR Reduction (vph) 0 197

Lane Group Flow (vph) 342 110

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 5%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 26.4 26.4

Effective Green, g (s) 26.4 26.4

Actuated g/C Ratio 0.22 0.22

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 412 330

v/s Ratio Prot c0.18

v/s Ratio Perm 0.07

v/c Ratio 0.83 0.33

Uniform Delay, d1 44.9 39.6

Progression Factor 1.00 1.00

Incremental Delay, d2 13.2 0.6

Delay (s) 58.1 40.2

Level of Service E D

Approach Delay (s) 50.3

Approach LOS D

Intersection Summary



HCM Signalized Intersection Capacity Analysis

104: I-880 NB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 246 903 0 0 1139 327 295 1 332 0 0 0

Future Volume (vph) 246 903 0 0 1139 327 295 1 332 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1626 3471 3505 1486 1649 1644 1517

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1626 3471 3505 1486 1649 1644 1517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 256 941 0 0 1186 341 307 1 346 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 204 0 0 255 0 0 0

Lane Group Flow (vph) 256 941 0 0 1186 137 153 155 91 0 0 0

Confl. Peds. (#/hr) 11 13 13 11 2 2

Confl. Bikes (#/hr) 1 5

Heavy Vehicles (%) 11% 4% 0% 0% 3% 4% 5% 100% 6% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 14.1 45.4 28.2 28.2 16.0 16.0 16.0

Effective Green, g (s) 14.1 45.4 28.2 28.2 16.0 16.0 16.0

Actuated g/C Ratio 0.20 0.65 0.40 0.40 0.23 0.23 0.23

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 327 2251 1412 598 376 375 346

v/s Ratio Prot c0.16 c0.27 c0.34 0.09 c0.09

v/s Ratio Perm 0.09 0.06

v/c Ratio 0.78 0.42 0.84 0.23 0.41 0.41 0.26

Uniform Delay, d1 26.5 5.9 18.9 13.8 23.0 23.0 22.2

Progression Factor 1.24 0.92 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 8.3 0.1 6.2 0.9 0.3 0.3 0.1

Delay (s) 41.3 5.5 25.0 14.6 23.2 23.3 22.3

Level of Service D A C B C C C

Approach Delay (s) 13.2 22.7 22.8 0.0

Approach LOS B C C A

Intersection Summary

HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

105: I-880 SB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 823 358 358 1076 0 0 0 0 325 62 658

Future Volume (vph) 0 823 358 358 1076 0 0 0 0 325 62 658

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 3438 1480 1719 3505 1649 1694 1530

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 3438 1480 1719 3505 1649 1694 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 866 377 377 1133 0 0 0 0 342 65 693

RTOR Reduction (vph) 0 0 239 0 0 0 0 0 0 0 0 332

Lane Group Flow (vph) 0 866 138 377 1133 0 0 0 0 202 205 361

Confl. Peds. (#/hr) 5 18 18 5 3 3

Confl. Bikes (#/hr) 4

Heavy Vehicles (%) 0% 5% 3% 5% 3% 0% 0% 0% 0% 5% 2% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 25.6 25.6 16.3 45.8 16.0 16.0 16.0

Effective Green, g (s) 25.6 25.6 16.3 45.8 16.0 16.0 16.0

Actuated g/C Ratio 0.37 0.37 0.23 0.65 0.23 0.23 0.23

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1257 541 400 2293 376 387 349

v/s Ratio Prot c0.25 c0.22 c0.32 0.12 0.12

v/s Ratio Perm 0.09 c0.24

v/c Ratio 0.69 0.25 0.94 0.49 0.54 0.53 1.04

Uniform Delay, d1 18.8 15.5 26.4 6.2 23.7 23.7 27.0

Progression Factor 1.00 1.00 1.36 1.01 1.00 1.00 1.00

Incremental Delay, d2 3.1 1.1 22.7 0.1 0.7 0.6 57.6

Delay (s) 21.9 16.7 58.7 6.4 24.5 24.3 84.6

Level of Service C B E A C C F

Approach Delay (s) 20.3 19.4 0.0 62.3

Approach LOS C B A E

Intersection Summary

HCM 2000 Control Delay 32.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

101: Hathaway Ave & Costco access (signal) 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report

KML Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 138 39 760 6 30 465

Future Volume (vph) 138 39 760 6 30 465

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3291 3505 1050 1595 1863

Flt Permitted 0.96 1.00 1.00 0.34 1.00

Satd. Flow (perm) 3291 3505 1050 567 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 147 41 809 6 32 495

RTOR Reduction (vph) 33 0 0 2 0 0

Lane Group Flow (vph) 155 0 809 4 32 495

Confl. Peds. (#/hr) 2 5 5

Heavy Vehicles (%) 4% 3% 3% 50% 13% 2%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 6.6 21.0 21.0 21.0 21.0

Effective Green, g (s) 6.6 21.0 21.0 21.0 21.0

Actuated g/C Ratio 0.19 0.59 0.59 0.59 0.59

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 610 2067 619 334 1098

v/s Ratio Prot c0.05 0.23 c0.27

v/s Ratio Perm 0.00 0.06

v/c Ratio 0.25 0.39 0.01 0.10 0.45

Uniform Delay, d1 12.4 3.9 3.0 3.2 4.1

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.1 0.3

Delay (s) 12.5 4.0 3.0 3.3 4.4

Level of Service B A A A A

Approach Delay (s) 12.5 4.0 4.3

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 5.2 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 35.6 Sum of lost time (s) 8.0

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis

102: Hathaway Ave & Costco access 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 22 744 148 0 603

Future Volume (Veh/h) 0 22 744 148 0 603

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 23 783 156 0 635

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1108 398 945

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1108 398 945

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 206 603 730

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 23 392 392 156 318 318

Volume Left 0 0 0 0 0 0

Volume Right 23 0 0 156 0 0

cSH 603 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.23 0.23 0.09 0.19 0.19

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 11.2 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Traffic Volume (vph) 58 324 941 326 3 231 842 112 237 456 347 124

Future Volume (vph) 58 324 941 326 3 231 842 112 237 456 347 124

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1686 3539 1599 3467 5136 1575 1805 3287 1787

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1686 3539 1599 3467 5136 1575 1805 3287 1787

Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.92 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 338 980 340 3 241 877 117 247 475 361 129

RTOR Reduction (vph) 0 0 0 174 0 0 0 63 0 93 0 0

Lane Group Flow (vph) 0 401 980 166 0 244 877 54 247 743 0 129

Confl. Peds. (#/hr) 2 2 5 1 1

Heavy Vehicles (%) 2% 8% 2% 1% 2% 2% 2% 2% 0% 3% 1% 1%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.2 40.0 40.0 12.7 27.5 27.5 20.4 31.0 13.8

Effective Green, g (s) 25.2 40.0 40.0 12.7 27.5 27.5 20.4 31.0 13.8

Actuated g/C Ratio 0.22 0.34 0.34 0.11 0.24 0.24 0.18 0.27 0.12

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 366 1220 551 379 1217 373 317 878 212

v/s Ratio Prot c0.24 c0.28 0.07 0.17 c0.14 c0.23 0.07

v/s Ratio Perm 0.10 0.03

v/c Ratio 1.10 0.80 0.30 0.64 0.72 0.14 0.78 0.85 0.61

Uniform Delay, d1 45.4 34.4 27.8 49.5 40.7 35.0 45.6 40.2 48.5

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 75.3 4.1 0.4 2.8 2.3 0.2 11.5 7.6 4.9

Delay (s) 120.7 38.6 28.2 52.3 43.0 35.2 57.1 47.8 53.4

Level of Service F D C D D D E D D

Approach Delay (s) 55.7 44.1 49.9

Approach LOS E D D

Intersection Summary

HCM 2000 Control Delay 49.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 116.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 84.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement SBT SBR

Lane Configurations

Traffic Volume (vph) 211 269

Future Volume (vph) 211 269

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1524

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1524

Peak-hour factor, PHF 0.96 0.96

Adj. Flow (vph) 220 280

RTOR Reduction (vph) 0 194

Lane Group Flow (vph) 220 86

Confl. Peds. (#/hr) 5

Heavy Vehicles (%) 1% 4%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 24.4 24.4

Effective Green, g (s) 24.4 24.4

Actuated g/C Ratio 0.21 0.21

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 395 320

v/s Ratio Prot 0.12

v/s Ratio Perm 0.06

v/c Ratio 0.56 0.27

Uniform Delay, d1 41.0 38.3

Progression Factor 1.00 1.00

Incremental Delay, d2 1.7 0.5

Delay (s) 42.7 38.8

Level of Service D D

Approach Delay (s) 43.1

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 337 1221 0 0 999 333 442 2 493 0 0 0

Future Volume (vph) 337 1221 0 0 999 333 442 2 493 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1752 3539 3539 1527 1732 1730 1530

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1752 3539 3539 1527 1732 1730 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 355 1285 0 0 1052 351 465 2 519 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 210 0 0 373 0 0 0

Lane Group Flow (vph) 355 1285 0 0 1052 141 232 235 146 0 0 0

Confl. Peds. (#/hr) 8 6 6 8 2 2

Confl. Bikes (#/hr) 3 2 1

Heavy Vehicles (%) 3% 2% 0% 0% 2% 2% 0% 50% 5% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 47.2 28.1 28.1 14.2 14.2 14.2

Effective Green, g (s) 16.0 47.2 28.1 28.1 14.2 14.2 14.2

Actuated g/C Ratio 0.23 0.67 0.40 0.40 0.20 0.20 0.20

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 400 2386 1420 612 351 350 310

v/s Ratio Prot c0.20 c0.36 c0.30 0.13 c0.14

v/s Ratio Perm 0.09 0.10

v/c Ratio 0.89 0.54 0.74 0.23 0.66 0.67 0.47

Uniform Delay, d1 26.1 5.8 17.8 13.8 25.7 25.7 24.6

Progression Factor 1.20 1.08 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 14.4 0.1 3.5 0.9 3.6 4.0 0.4

Delay (s) 45.8 6.4 21.4 14.7 29.3 29.7 25.0

Level of Service D A C B C C C

Approach Delay (s) 15.0 19.7 27.1 0.0

Approach LOS B B C A

Intersection Summary

HCM 2000 Control Delay 19.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 120.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 1068 306 337 1104 0 0 0 0 490 30 469

Future Volume (vph) 0 1068 306 337 1104 0 0 0 0 490 30 469

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3574 1513 1770 5136 1681 1676 1526

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3574 1513 1770 5136 1681 1676 1526

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1101 315 347 1138 0 0 0 0 505 31 484

RTOR Reduction (vph) 0 0 189 0 0 0 0 0 0 0 0 239

Lane Group Flow (vph) 0 1101 126 347 1138 0 0 0 0 268 268 245

Confl. Peds. (#/hr) 7 11 11 7 6 6

Confl. Bikes (#/hr) 5 1

Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 0% 0% 0% 3% 13% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 28.0 28.0 15.7 47.6 14.2 14.2 14.2

Effective Green, g (s) 28.0 28.0 15.7 47.6 14.2 14.2 14.2

Actuated g/C Ratio 0.40 0.40 0.22 0.68 0.20 0.20 0.20

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1429 605 396 3492 341 339 309

v/s Ratio Prot c0.31 c0.20 c0.22 0.16 0.16

v/s Ratio Perm 0.08 c0.16

v/c Ratio 0.77 0.21 0.88 0.33 0.79 0.79 0.79

Uniform Delay, d1 18.2 13.7 26.2 4.6 26.5 26.5 26.5

Progression Factor 1.00 1.00 1.21 1.14 1.00 1.00 1.00

Incremental Delay, d2 4.1 0.8 14.0 0.0 10.5 11.1 12.2

Delay (s) 22.3 14.5 45.8 5.3 36.9 37.6 38.7

Level of Service C B D A D D D

Approach Delay (s) 20.6 14.8 0.0 37.9

Approach LOS C B A D

Intersection Summary

HCM 2000 Control Delay 22.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 120.7% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 185 37 367 23 78 582

Future Volume (vph) 185 37 367 23 78 582

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 2884 3374 1569 1576 1881

Flt Permitted 0.96 1.00 1.00 0.53 1.00

Satd. Flow (perm) 2884 3374 1569 872 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 193 39 382 24 81 606

RTOR Reduction (vph) 30 0 0 11 0 0

Lane Group Flow (vph) 202 0 382 13 81 606

Confl. Peds. (#/hr) 3 8 8

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 20% 15% 7% 0% 14% 1%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 8.8 21.2 21.2 21.2 21.2

Effective Green, g (s) 8.8 21.2 21.2 21.2 21.2

Actuated g/C Ratio 0.23 0.56 0.56 0.56 0.56

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 667 1882 875 486 1049

v/s Ratio Prot c0.07 0.11 c0.32

v/s Ratio Perm 0.01 0.09

v/c Ratio 0.30 0.20 0.02 0.17 0.58

Uniform Delay, d1 12.1 4.2 3.7 4.1 5.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.2 0.8

Delay (s) 12.2 4.2 3.8 4.3 6.3

Level of Service B A A A A

Approach Delay (s) 12.2 4.2 6.0

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 6.5 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 38.0 Sum of lost time (s) 8.0

Intersection Capacity Utilization 44.8% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 28 362 187 0 767

Future Volume (Veh/h) 0 28 362 187 0 767

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 29 373 193 0 791

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 776 194 573

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 776 194 573

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 335 814 1003

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 29 186 186 193 396 396

Volume Left 0 0 0 0 0 0

Volume Right 29 0 0 193 0 0

cSH 814 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.11 0.11 0.11 0.23 0.23

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Traffic Volume (vph) 68 265 647 254 3 525 979 124 161 160 282 108

Future Volume (vph) 68 265 647 254 3 525 979 124 161 160 282 108

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1654 3471 1525 3502 5086 1580 1805 3121 1752

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1654 3471 1525 3502 5086 1580 1805 3121 1752

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 288 703 276 3 571 1064 135 175 174 307 117

RTOR Reduction (vph) 0 0 0 196 0 0 0 60 0 224 0 0

Lane Group Flow (vph) 0 362 703 80 0 574 1064 75 175 257 0 117

Confl. Peds. (#/hr) 6 28 28 6 5 4 4

Confl. Bikes (#/hr)

Heavy Vehicles (%) 2% 11% 4% 0% 2% 1% 3% 1% 0% 6% 2% 3%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.3 35.6 35.6 23.1 33.4 33.4 17.2 31.5 13.7

Effective Green, g (s) 25.3 35.6 35.6 23.1 33.4 33.4 17.2 31.5 13.7

Actuated g/C Ratio 0.21 0.29 0.29 0.19 0.27 0.27 0.14 0.26 0.11

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 341 1009 443 660 1387 431 253 803 196

v/s Ratio Prot c0.22 0.20 0.16 c0.21 c0.10 c0.08 0.07

v/s Ratio Perm 0.05 0.05

v/c Ratio 1.06 0.70 0.18 0.87 0.77 0.17 0.69 0.32 0.60

Uniform Delay, d1 48.6 38.6 32.5 48.2 40.9 34.0 50.1 36.8 51.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 65.9 2.3 0.3 11.4 2.8 0.3 7.9 0.2 4.8

Delay (s) 114.5 40.9 32.8 59.6 43.7 34.2 58.0 37.0 56.5

Level of Service F D C E D C E D E

Approach Delay (s) 59.1 48.1 42.6

Approach LOS E D D

Intersection Summary

HCM 2000 Control Delay 51.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 122.4 Sum of lost time (s) 18.5

Intersection Capacity Utilization 82.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Traffic Volume (vph) 334 325

Future Volume (vph) 334 325

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1508

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1508

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 363 353

RTOR Reduction (vph) 0 194

Lane Group Flow (vph) 363 159

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 5%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 28.0 28.0

Effective Green, g (s) 28.0 28.0

Actuated g/C Ratio 0.23 0.23

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 430 344

v/s Ratio Prot c0.19

v/s Ratio Perm 0.11

v/c Ratio 0.84 0.46

Uniform Delay, d1 45.1 40.7

Progression Factor 1.00 1.00

Incremental Delay, d2 14.1 1.0

Delay (s) 59.2 41.7

Level of Service E D

Approach Delay (s) 51.4

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 246 931 0 0 1172 336 295 1 346 0 0 0

Future Volume (vph) 246 931 0 0 1172 336 295 1 346 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1626 3471 3505 1485 1649 1644 1517

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1626 3471 3505 1485 1649 1644 1517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 256 970 0 0 1221 350 307 1 360 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 221 0 0 265 0 0 0

Lane Group Flow (vph) 256 970 0 0 1221 129 153 155 95 0 0 0

Confl. Peds. (#/hr) 11 13 13 11 2 2

Confl. Bikes (#/hr) 1 5

Heavy Vehicles (%) 11% 4% 0% 0% 3% 4% 5% 100% 6% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 16.5 45.4 25.8 25.8 16.0 16.0 16.0

Effective Green, g (s) 16.5 45.4 25.8 25.8 16.0 16.0 16.0

Actuated g/C Ratio 0.24 0.65 0.37 0.37 0.23 0.23 0.23

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 383 2251 1291 547 376 375 346

v/s Ratio Prot c0.16 0.28 c0.35 0.09 c0.09

v/s Ratio Perm 0.09 0.06

v/c Ratio 0.67 0.43 0.95 0.24 0.41 0.41 0.27

Uniform Delay, d1 24.3 6.0 21.4 15.3 23.0 23.0 22.2

Progression Factor 1.30 0.93 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.7 0.1 15.0 1.0 0.3 0.3 0.2

Delay (s) 38.3 5.7 36.5 16.3 23.2 23.3 22.4

Level of Service D A D B C C C

Approach Delay (s) 12.5 32.0 22.8 0.0

Approach LOS B C C A

Intersection Summary

HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 842 358 373 1095 0 0 0 0 334 62 658

Future Volume (vph) 0 842 358 373 1095 0 0 0 0 334 62 658

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 3438 1479 1719 3505 1649 1693 1530

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 3438 1479 1719 3505 1649 1693 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 886 377 393 1153 0 0 0 0 352 65 693

RTOR Reduction (vph) 0 0 240 0 0 0 0 0 0 0 0 332

Lane Group Flow (vph) 0 886 137 393 1153 0 0 0 0 208 209 361

Confl. Peds. (#/hr) 5 18 18 5 3 3

Confl. Bikes (#/hr) 4

Heavy Vehicles (%) 0% 5% 3% 5% 3% 0% 0% 0% 0% 5% 2% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 25.4 25.4 16.5 45.8 16.0 16.0 16.0

Effective Green, g (s) 25.4 25.4 16.5 45.8 16.0 16.0 16.0

Actuated g/C Ratio 0.36 0.36 0.24 0.65 0.23 0.23 0.23

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1247 536 405 2293 376 386 349

v/s Ratio Prot c0.26 c0.23 0.33 0.13 0.12

v/s Ratio Perm 0.09 c0.24

v/c Ratio 0.71 0.26 0.97 0.50 0.55 0.54 1.04

Uniform Delay, d1 19.1 15.7 26.5 6.2 23.8 23.8 27.0

Progression Factor 1.00 1.00 1.32 1.06 1.00 1.00 1.00

Incremental Delay, d2 3.5 1.1 25.3 0.4 1.0 0.8 57.6

Delay (s) 22.6 16.8 60.4 7.0 24.8 24.6 84.6

Level of Service C B E A C C F

Approach Delay (s) 20.9 20.6 0.0 62.1

Approach LOS C C A E

Intersection Summary

HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (vph) 255 64 750 14 80 430

Future Volume (vph) 255 64 750 14 80 430

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3297 3505 1050 1595 1863

Flt Permitted 0.96 1.00 1.00 0.33 1.00

Satd. Flow (perm) 3297 3505 1050 548 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 271 68 798 15 85 457

RTOR Reduction (vph) 44 0 0 8 0 0

Lane Group Flow (vph) 295 0 798 7 85 457

Confl. Peds. (#/hr) 2 5 5

Heavy Vehicles (%) 4% 3% 3% 50% 13% 2%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 8.8 16.6 16.6 16.6 16.6

Effective Green, g (s) 8.8 16.6 16.6 16.6 16.6

Actuated g/C Ratio 0.26 0.50 0.50 0.50 0.50

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 868 1742 521 272 925

v/s Ratio Prot c0.09 0.23 c0.25

v/s Ratio Perm 0.01 0.16

v/c Ratio 0.34 0.46 0.01 0.31 0.49

Uniform Delay, d1 9.9 5.5 4.3 5.0 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.0 0.7 0.4

Delay (s) 10.0 5.7 4.3 5.7 6.0

Level of Service B A A A A

Approach Delay (s) 10.0 5.6 6.0

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 6.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 33.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.5% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 47 717 257 0 685

Future Volume (Veh/h) 0 47 717 257 0 685

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 49 755 271 0 721

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1122 384 1032

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1122 384 1032

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 201 615 677

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 49 378 378 271 360 360

Volume Left 0 0 0 0 0 0

Volume Right 49 0 0 271 0 0

cSH 615 1700 1700 1700 1700 1700

Volume to Capacity 0.08 0.22 0.22 0.16 0.21 0.21

Queue Length 95th (ft) 6 0 0 0 0 0

Control Delay (s) 11.4 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.4 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Traffic Volume (vph) 58 368 941 326 3 231 842 131 237 476 347 143

Future Volume (vph) 58 368 941 326 3 231 842 131 237 476 347 143

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1685 3539 1599 3467 5136 1575 1805 3292 1787

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1685 3539 1599 3467 5136 1575 1805 3292 1787

Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.92 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 383 980 340 3 241 877 136 247 496 361 149

RTOR Reduction (vph) 0 0 0 175 0 0 0 63 0 90 0 0

Lane Group Flow (vph) 0 446 980 165 0 244 877 73 247 767 0 149

Confl. Peds. (#/hr) 2 2 5 1 1

Heavy Vehicles (%) 2% 8% 2% 1% 2% 2% 2% 2% 0% 3% 1% 1%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.2 40.4 40.4 12.8 28.0 28.0 20.5 31.1 15.2

Effective Green, g (s) 25.2 40.4 40.4 12.8 28.0 28.0 20.5 31.1 15.2

Actuated g/C Ratio 0.21 0.34 0.34 0.11 0.24 0.24 0.17 0.26 0.13

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 359 1211 547 376 1218 373 313 867 230

v/s Ratio Prot c0.26 c0.28 0.07 0.17 c0.14 c0.23 0.08

v/s Ratio Perm 0.10 0.05

v/c Ratio 1.24 0.81 0.30 0.65 0.72 0.19 0.79 0.88 0.65

Uniform Delay, d1 46.4 35.3 28.5 50.4 41.4 36.0 46.7 41.7 48.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 130.5 4.3 0.4 2.9 2.3 0.4 12.4 10.7 6.2

Delay (s) 176.9 39.6 28.9 53.3 43.7 36.3 59.1 52.4 55.0

Level of Service F D C D D D E D E

Approach Delay (s) 72.2 44.7 53.9

Approach LOS E D D

Intersection Summary

HCM 2000 Control Delay 56.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 118.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 88.9% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Traffic Volume (vph) 230 312

Future Volume (vph) 230 312

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1524

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1524

Peak-hour factor, PHF 0.96 0.96

Adj. Flow (vph) 240 325

RTOR Reduction (vph) 0 192

Lane Group Flow (vph) 240 133

Confl. Peds. (#/hr) 5

Heavy Vehicles (%) 1% 4%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 25.8 25.8

Effective Green, g (s) 25.8 25.8

Actuated g/C Ratio 0.22 0.22

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 411 333

v/s Ratio Prot 0.13

v/s Ratio Perm 0.09

v/c Ratio 0.58 0.40

Uniform Delay, d1 41.3 39.5

Progression Factor 1.00 1.00

Incremental Delay, d2 2.1 0.8

Delay (s) 43.4 40.2

Level of Service D D

Approach Delay (s) 44.4

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 337 1251 0 0 1033 342 442 2 507 0 0 0

Future Volume (vph) 337 1251 0 0 1033 342 442 2 507 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1752 3539 3539 1527 1732 1730 1530

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1752 3539 3539 1527 1732 1730 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 355 1317 0 0 1087 360 465 2 534 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 216 0 0 384 0 0 0

Lane Group Flow (vph) 355 1317 0 0 1087 144 232 235 150 0 0 0

Confl. Peds. (#/hr) 8 6 6 8 2 2

Confl. Bikes (#/hr) 3 2 1

Heavy Vehicles (%) 3% 2% 0% 0% 2% 2% 0% 50% 5% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 16.0 47.1 28.0 28.0 14.3 14.3 14.3

Effective Green, g (s) 16.0 47.1 28.0 28.0 14.3 14.3 14.3

Actuated g/C Ratio 0.23 0.67 0.40 0.40 0.20 0.20 0.20

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 400 2381 1415 610 353 353 312

v/s Ratio Prot c0.20 c0.37 c0.31 0.13 c0.14

v/s Ratio Perm 0.09 0.10

v/c Ratio 0.89 0.55 0.77 0.24 0.66 0.67 0.48

Uniform Delay, d1 26.1 6.0 18.2 13.9 25.6 25.6 24.6

Progression Factor 1.20 1.09 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 13.9 0.2 4.1 0.9 3.3 3.6 0.4

Delay (s) 45.2 6.7 22.2 14.8 28.9 29.3 25.0

Level of Service D A C B C C C

Approach Delay (s) 14.8 20.4 26.9 0.0

Approach LOS B C C A

Intersection Summary

HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 123.1% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis

105: I-880 SB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project PM Synchro 9 Report

KML Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 0 1088 306 352 1124 0 0 0 0 499 30 469

Future Volume (vph) 0 1088 306 352 1124 0 0 0 0 499 30 469

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3574 1513 1770 5136 1681 1676 1526

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3574 1513 1770 5136 1681 1676 1526

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1122 315 363 1159 0 0 0 0 514 31 484

RTOR Reduction (vph) 0 0 191 0 0 0 0 0 0 0 0 239

Lane Group Flow (vph) 0 1122 124 363 1159 0 0 0 0 272 273 245

Confl. Peds. (#/hr) 7 11 11 7 6 6

Confl. Bikes (#/hr) 5 1

Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 0% 0% 0% 3% 13% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 27.5 27.5 16.1 47.5 14.3 14.3 14.3

Effective Green, g (s) 27.5 27.5 16.1 47.5 14.3 14.3 14.3

Actuated g/C Ratio 0.39 0.39 0.23 0.68 0.20 0.20 0.20

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1404 594 407 3485 343 342 311

v/s Ratio Prot c0.31 c0.21 c0.23 0.16 c0.16

v/s Ratio Perm 0.08 0.16

v/c Ratio 0.80 0.21 0.89 0.33 0.79 0.80 0.79

Uniform Delay, d1 18.8 14.1 26.1 4.7 26.4 26.5 26.4

Progression Factor 1.00 1.00 1.23 1.16 1.00 1.00 1.00

Incremental Delay, d2 4.8 0.8 15.3 0.0 11.1 11.5 11.6

Delay (s) 23.6 14.8 47.3 5.4 37.6 37.9 38.0

Level of Service C B D A D D D

Approach Delay (s) 21.7 15.4 0.0 37.9

Approach LOS C B A D

Intersection Summary

HCM 2000 Control Delay 23.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 123.1% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Queues

101: Hathaway Ave & Costco access sig 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 87 393 16 30 642

v/c Ratio 0.16 0.15 0.01 0.04 0.44

Control Delay 13.9 3.7 2.9 4.8 6.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 13.9 3.7 2.9 4.8 6.0

Queue Length 50th (ft) 8 12 0 2 53

Queue Length 95th (ft) 23 56 7 15 245

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 1956 2662 1234 678 1484

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.04 0.15 0.01 0.04 0.43

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis

102: Hathaway Ave & Costco access 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 4 388 80 0 686

Future Volume (Veh/h) 0 4 388 80 0 686

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 4 400 82 0 707

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 762 208 489

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 762 208 489

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 100

cM capacity (veh/h) 343 798 1077

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 4 200 200 82 354 354

Volume Left 0 0 0 0 0 0

Volume Right 4 0 0 82 0 0

cSH 798 1700 1700 1700 1700 1700

Volume to Capacity 0.01 0.12 0.12 0.05 0.21 0.21

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 9.5 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.5 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 29.3% ICU Level of Service A

Analysis Period (min) 15



Queues

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 315 703 276 574 1064 114 175 460 97 342 307

v/c Ratio 0.90 0.69 0.43 0.86 0.77 0.23 0.68 0.45 0.55 0.83 0.58

Control Delay 77.9 43.4 6.3 62.5 45.1 13.6 64.9 13.9 66.3 64.5 14.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 77.9 43.4 6.3 62.5 45.1 13.6 64.9 13.9 66.3 64.5 14.6

Queue Length 50th (ft) 255 274 0 231 290 19 137 49 76 259 35

Queue Length 95th (ft) #499 368 68 #365 369 69 224 106 141 #452 138

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 349 1171 694 738 1716 587 372 1090 362 476 569

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.90 0.60 0.40 0.78 0.62 0.19 0.47 0.42 0.27 0.72 0.54

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

104: I-880 NB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 4

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 256 941 1186 341 153 155 346

v/c Ratio 0.78 0.42 0.84 0.43 0.41 0.41 0.58

Control Delay 46.2 6.0 27.1 3.9 26.9 27.0 8.0

Queue Delay 0.0 0.4 0.1 0.0 0.6 0.7 0.0

Total Delay 46.2 6.4 27.3 3.9 27.5 27.6 8.0

Queue Length 50th (ft) 124 82 243 0 58 60 5

Queue Length 95th (ft) m184 124 #380 48 112 114 69

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 383 2251 1410 801 376 376 601

Starvation Cap Reductn 0 707 0 0 0 0 0

Spillback Cap Reductn 0 0 14 0 62 62 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.67 0.61 0.85 0.43 0.49 0.49 0.58

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

105: I-880 SB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background AM Synchro 9 Report

KML Page 5

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 866 377 377 1133 202 205 693

v/c Ratio 0.69 0.48 0.94 0.49 0.54 0.53 1.02

Control Delay 22.4 4.3 62.0 6.9 29.9 29.5 52.4

Queue Delay 0.0 0.0 0.0 0.6 0.0 0.0 0.0

Total Delay 22.4 4.3 62.0 7.5 29.9 29.5 52.4

Queue Length 50th (ft) 163 0 183 90 81 82 ~138

Queue Length 95th (ft) 226 51 m#259 m141 146 147 #362

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1255 779 405 2293 376 387 681

Starvation Cap Reductn 0 0 0 713 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.69 0.48 0.93 0.72 0.54 0.53 1.02

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

101: Hathaway Ave & Costco access (signal) 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report

KML Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 188 809 6 32 495

v/c Ratio 0.25 0.37 0.01 0.09 0.42

Control Delay 9.6 5.9 4.2 6.5 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.6 5.9 4.2 6.5 7.3

Queue Length 50th (ft) 9 30 0 2 37

Queue Length 95th (ft) 32 124 5 18 177

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 2496 3098 925 501 1646

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.08 0.26 0.01 0.06 0.30

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis

102: Hathaway Ave & Costco access 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report

KML Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 22 744 148 0 603

Future Volume (Veh/h) 0 22 744 148 0 603

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 23 783 156 0 635

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1108 398 945

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1108 398 945

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 206 603 730

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 23 392 392 156 318 318

Volume Left 0 0 0 0 0 0

Volume Right 23 0 0 156 0 0

cSH 603 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.23 0.23 0.09 0.19 0.19

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 11.2 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.2 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 30.9% ICU Level of Service A

Analysis Period (min) 15



Queues

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report

KML Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 401 980 340 244 877 117 247 836 129 220 280

v/c Ratio 1.10 0.80 0.47 0.65 0.72 0.27 0.78 0.86 0.61 0.56 0.54

Control Delay 119.5 41.5 9.9 58.9 44.7 14.7 64.4 45.5 62.3 48.9 12.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 119.5 41.5 9.9 58.9 44.7 14.7 64.4 45.5 62.3 48.9 12.4

Queue Length 50th (ft) ~335 341 37 90 218 20 174 270 92 150 21

Queue Length 95th (ft) #638 502 131 147 293 72 #318 #443 170 254 109

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 365 1249 736 751 1781 600 383 970 379 489 578

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.10 0.78 0.46 0.32 0.49 0.20 0.64 0.86 0.34 0.45 0.48

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

104: I-880 NB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report

KML Page 4

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 355 1285 1052 351 232 235 519

v/c Ratio 0.89 0.54 0.74 0.43 0.66 0.67 0.76

Control Delay 50.8 7.4 22.7 3.8 35.1 35.5 12.4

Queue Delay 0.2 0.8 0.0 0.0 0.6 0.6 0.0

Total Delay 51.1 8.2 22.7 3.8 35.7 36.2 12.4

Queue Length 50th (ft) 172 131 208 0 93 95 18

Queue Length 95th (ft) m#263 192 284 49 166 167 114

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 416 2388 1422 823 395 395 710

Starvation Cap Reductn 2 707 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 30 30 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.76 0.74 0.43 0.64 0.64 0.73

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

105: I-880 SB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background PM Synchro 9 Report

KML Page 5

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1101 315 347 1138 268 268 484

v/c Ratio 0.77 0.40 0.87 0.33 0.79 0.79 0.88

Control Delay 24.0 3.8 50.4 5.8 43.9 44.2 30.0

Queue Delay 0.0 0.0 0.5 0.2 2.4 2.5 0.0

Total Delay 24.0 3.8 50.9 6.0 46.4 46.6 30.0

Queue Length 50th (ft) 224 0 169 72 111 111 72

Queue Length 95th (ft) #335 47 m#266 117 #214 #215 #238

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1431 794 417 3495 384 383 580

Starvation Cap Reductn 0 0 5 1397 0 0 0

Spillback Cap Reductn 0 0 0 0 44 44 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.77 0.40 0.84 0.54 0.79 0.79 0.83

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

101: Hathaway Ave & Costco access sig 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project AM Synchro 9 Report

KML Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 232 382 24 81 606

v/c Ratio 0.34 0.20 0.03 0.17 0.58

Control Delay 11.3 5.4 3.0 6.7 9.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.3 5.4 3.0 6.7 9.5

Queue Length 50th (ft) 13 14 0 6 55

Queue Length 95th (ft) 45 55 9 34 229

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 1990 2778 1288 714 1549

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.14 0.02 0.11 0.39

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis

102: Hathaway Ave & Costco access 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project AM Synchro 9 Report

KML Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 28 362 187 0 767

Future Volume (Veh/h) 0 28 362 187 0 767

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 29 373 193 0 791

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 776 194 573

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 776 194 573

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 335 814 1003

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 29 186 186 193 396 396

Volume Left 0 0 0 0 0 0

Volume Right 29 0 0 193 0 0

cSH 814 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.11 0.11 0.11 0.23 0.23

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 31.5% ICU Level of Service A

Analysis Period (min) 15



Queues

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project AM Synchro 9 Report

KML Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 362 703 276 574 1064 135 175 481 117 363 353

v/c Ratio 1.06 0.70 0.43 0.87 0.77 0.28 0.69 0.47 0.60 0.85 0.66

Control Delay 113.3 44.3 6.4 64.0 45.7 16.9 66.0 16.0 66.8 65.5 19.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 113.3 44.3 6.4 64.0 45.7 16.9 66.0 16.0 66.8 65.5 19.9

Queue Length 50th (ft) ~332 274 0 231 290 32 137 60 92 279 68

Queue Length 95th (ft) #596 368 68 #365 369 90 224 123 163 #496 197

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 341 1146 685 722 1679 577 364 1060 354 465 562

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.06 0.61 0.40 0.80 0.63 0.23 0.48 0.45 0.33 0.78 0.63

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

104: I-880 NB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project AM Synchro 9 Report

KML Page 4

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 256 970 1221 350 153 155 360

v/c Ratio 0.67 0.43 0.95 0.46 0.41 0.41 0.59

Control Delay 39.5 6.1 38.1 4.2 26.9 27.0 8.0

Queue Delay 0.0 0.4 1.5 0.0 0.6 0.7 0.0

Total Delay 39.5 6.5 39.7 4.2 27.5 27.6 8.0

Queue Length 50th (ft) 124 85 261 0 58 60 5

Queue Length 95th (ft) m181 131 #397 49 112 114 71

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 383 2251 1291 768 376 376 612

Starvation Cap Reductn 0 703 0 0 0 0 0

Spillback Cap Reductn 0 0 21 0 62 62 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.67 0.63 0.96 0.46 0.49 0.49 0.59

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

105: I-880 SB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project AM Synchro 9 Report

KML Page 5

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 886 377 393 1153 208 209 693

v/c Ratio 0.71 0.49 0.97 0.50 0.55 0.54 1.02

Control Delay 23.0 4.4 63.6 7.2 30.3 29.8 52.4

Queue Delay 0.0 0.0 0.0 0.8 0.0 0.0 0.0

Total Delay 23.0 4.4 63.6 8.0 30.3 29.8 52.4

Queue Length 50th (ft) 168 0 191 108 83 84 ~138

Queue Length 95th (ft) 232 51 m#237 m129 150 150 #362

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1247 776 405 2293 376 387 681

Starvation Cap Reductn 0 0 0 744 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.71 0.49 0.97 0.74 0.55 0.54 1.02

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

101: Hathaway Ave & Costco access (signal) 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project PM Synchro 9 Report

KML Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 339 798 15 85 457

v/c Ratio 0.38 0.47 0.03 0.32 0.50

Control Delay 9.8 7.4 3.8 10.5 9.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 9.8 7.4 3.8 10.5 9.0

Queue Length 50th (ft) 17 34 0 6 39

Queue Length 95th (ft) 53 122 7 44 161

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 2606 3121 933 489 1659

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.13 0.26 0.02 0.17 0.28

Intersection Summary



HCM Unsignalized Intersection Capacity Analysis

102: Hathaway Ave & Costco access 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project PM Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Volume (veh/h) 0 47 717 257 0 685

Future Volume (Veh/h) 0 47 717 257 0 685

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 49 755 271 0 721

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1122 384 1032

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1122 384 1032

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 201 615 677

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 49 378 378 271 360 360

Volume Left 0 0 0 0 0 0

Volume Right 49 0 0 271 0 0

cSH 615 1700 1700 1700 1700 1700

Volume to Capacity 0.08 0.22 0.22 0.16 0.21 0.21

Queue Length 95th (ft) 6 0 0 0 0 0

Control Delay (s) 11.4 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.4 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 30.1% ICU Level of Service A

Analysis Period (min) 15



Queues

103: Hathaway Ave & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project PM Synchro 9 Report

KML Page 3

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 446 980 340 244 877 136 247 857 149 240 325

v/c Ratio 1.24 0.81 0.47 0.65 0.72 0.31 0.79 0.90 0.65 0.59 0.62

Control Delay 170.0 42.6 10.2 60.0 45.4 18.0 66.3 50.1 63.2 49.6 17.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 170.0 42.6 10.2 60.0 45.4 18.0 66.3 50.1 63.2 49.6 17.4

Queue Length 50th (ft) ~413 348 38 91 222 31 176 287 108 166 50

Queue Length 95th (ft) #732 508 133 148 296 91 #321 #481 192 277 162

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 359 1235 731 739 1753 591 377 954 373 481 573

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.24 0.79 0.47 0.33 0.50 0.23 0.66 0.90 0.40 0.50 0.57

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



Queues

104: I-880 NB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project PM Synchro 9 Report

KML Page 4

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 355 1317 1087 360 232 235 534

v/c Ratio 0.89 0.55 0.77 0.44 0.66 0.67 0.77

Control Delay 50.0 7.6 23.7 3.8 34.8 35.2 12.6

Queue Delay 0.2 0.9 0.0 0.0 0.8 0.8 0.0

Total Delay 50.3 8.5 23.7 3.8 35.6 36.0 12.6

Queue Length 50th (ft) 172 138 218 0 93 95 18

Queue Length 95th (ft) m#250 196 #305 50 166 167 #121

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 416 2383 1417 827 395 395 721

Starvation Cap Reductn 2 703 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 35 35 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.86 0.78 0.77 0.44 0.64 0.65 0.74

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues

105: I-880 SB Ramps & W A St 09/24/2018

Hayward Costco Business Center  11/29/2017 2022 Background + Project PM Synchro 9 Report

KML Page 5

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1122 315 363 1159 272 273 484

v/c Ratio 0.80 0.40 0.89 0.33 0.80 0.80 0.88

Control Delay 25.3 3.9 52.3 5.9 44.4 44.9 29.7

Queue Delay 0.0 0.0 0.6 0.2 2.6 2.7 0.0

Total Delay 25.3 3.9 52.9 6.2 47.0 47.7 29.7

Queue Length 50th (ft) 231 0 177 73 113 114 72

Queue Length 95th (ft) #345 47 m#274 118 #220 #221 #238

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1406 786 421 3488 384 383 580

Starvation Cap Reductn 0 0 5 1400 0 0 0

Spillback Cap Reductn 0 0 0 0 44 44 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.80 0.40 0.87 0.56 0.80 0.81 0.83

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 70 13 394 15 29 641

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00

Frt 0.98 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 2885 3374 1568 1575 1881

Flt Permitted 0.96 1.00 1.00 0.51 1.00

Satd. Flow (perm) 2885 3374 1568 848 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 73 14 410 16 30 668

RTOR Reduction (vph) 12 0 0 5 0 0

Lane Group Flow (vph) 75 0 410 11 30 668

Confl. Peds. (#/hr) 3 8 8

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 20% 15% 7% 0% 14% 1%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 4.9 29.8 29.8 29.8 29.8

Effective Green, g (s) 4.9 29.8 29.8 29.8 29.8

Actuated g/C Ratio 0.11 0.70 0.70 0.70 0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 331 2354 1094 591 1312

v/s Ratio Prot c0.03 0.12 c0.36

v/s Ratio Perm 0.01 0.04

v/c Ratio 0.23 0.17 0.01 0.05 0.51

Uniform Delay, d1 17.2 2.2 2.0 2.0 3.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.0 0.0 0.0 0.3

Delay (s) 17.3 2.3 2.0 2.1 3.3

Level of Service B A A A A

Approach Delay (s) 17.3 2.2 3.3

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.47

Actuated Cycle Length (s) 42.7 Sum of lost time (s) 8.0

Intersection Capacity Utilization 45.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 4 405 80 0 711

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 4 418 82 0 733

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 792 217 507

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 792 217 507

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 99 100

cM capacity (veh/h) 328 788 1061

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 4 209 209 82 366 366

Volume Left 0 0 0 0 0 0

Volume Right 4 0 0 82 0 0

cSH 788 1700 1700 1700 1700 1700

Volume to Capacity 0.01 0.12 0.12 0.05 0.22 0.22

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 30.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 230 670 304 3 631 1315 109 307 146 338 92

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1657 3471 1517 3502 5086 1579 1805 3092 1752

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1657 3471 1517 3502 5086 1579 1805 3092 1752

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 250 728 330 3 686 1429 118 334 159 367 100

RTOR Reduction (vph) 0 0 0 233 0 0 0 59 0 253 0 0

Lane Group Flow (vph) 0 324 728 97 0 689 1429 59 334 273 0 100

Confl. Peds. (#/hr) 6 28 28 6 5 4 4

Confl. Bikes (#/hr)

Heavy Vehicles (%) 2% 11% 4% 0% 2% 1% 3% 1% 0% 6% 2% 3%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.0 40.0 40.0 25.0 40.0 40.0 24.5 39.9 13.1

Effective Green, g (s) 25.0 40.0 40.0 25.0 40.0 40.0 24.5 39.9 13.1

Actuated g/C Ratio 0.18 0.29 0.29 0.18 0.29 0.29 0.18 0.29 0.10

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 303 1017 444 641 1490 462 323 903 168

v/s Ratio Prot 0.20 0.21 c0.20 c0.28 c0.19 0.09 0.06

v/s Ratio Perm 0.06 0.04

v/c Ratio 1.07 0.72 0.22 1.07 0.96 0.13 1.03 0.30 0.60

Uniform Delay, d1 55.8 43.2 36.4 55.8 47.4 35.4 56.0 37.5 59.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 71.3 2.6 0.3 57.4 14.7 0.2 59.2 0.2 5.6

Delay (s) 127.0 45.8 36.8 113.1 62.1 35.6 115.2 37.7 64.7

Level of Service F D D F E D F D E

Approach Delay (s) 62.7 76.4 67.8

Approach LOS E E E

Intersection Summary

HCM 2000 Control Delay 69.5 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 136.5 Sum of lost time (s) 18.5

Intersection Capacity Utilization 93.6% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 327 292

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1507

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1507

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 355 317

RTOR Reduction (vph) 0 151

Lane Group Flow (vph) 355 166

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 5%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 28.5 28.5

Effective Green, g (s) 28.5 28.5

Actuated g/C Ratio 0.21 0.21

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 392 314

v/s Ratio Prot c0.19

v/s Ratio Perm 0.11

v/c Ratio 0.91 0.53

Uniform Delay, d1 52.7 48.0

Progression Factor 1.00 1.00

Incremental Delay, d2 23.7 1.6

Delay (s) 76.4 49.6

Level of Service E D

Approach Delay (s) 63.9

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 291 938 0 0 1468 438 306 1 343 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1626 3471 3505 1485 1649 1645 1517

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1626 3471 3505 1485 1649 1645 1517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 303 977 0 0 1529 456 319 1 357 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 280 0 0 265 0 0 0

Lane Group Flow (vph) 303 977 0 0 1529 176 159 161 92 0 0 0

Confl. Peds. (#/hr) 11 13 13 11 2 2

Confl. Bikes (#/hr) 1 5

Heavy Vehicles (%) 11% 4% 0% 0% 3% 4% 5% 100% 6% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 15.3 45.4 27.0 27.0 16.0 16.0 16.0

Effective Green, g (s) 15.3 45.4 27.0 27.0 16.0 16.0 16.0

Actuated g/C Ratio 0.22 0.65 0.39 0.39 0.23 0.23 0.23

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 355 2251 1351 572 376 376 346

v/s Ratio Prot c0.19 c0.28 c0.44 0.10 c0.10

v/s Ratio Perm 0.12 0.06

v/c Ratio 0.85 0.43 1.13 0.31 0.42 0.43 0.27

Uniform Delay, d1 26.3 6.0 21.5 15.0 23.1 23.1 22.2

Progression Factor 1.26 0.96 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.8 0.1 69.1 1.4 0.3 0.3 0.2

Delay (s) 45.9 5.9 90.6 16.4 23.3 23.4 22.3

Level of Service D A F B C C C

Approach Delay (s) 15.3 73.6 22.8 0.0

Approach LOS B E C A

Intersection Summary

HCM 2000 Control Delay 45.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 881 419 419 1355 0 0 0 0 348 66 704

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 3438 1479 1719 3505 1649 1694 1530

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 3438 1479 1719 3505 1649 1694 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 927 441 441 1426 0 0 0 0 366 69 741

RTOR Reduction (vph) 0 0 255 0 0 0 0 0 0 0 0 332

Lane Group Flow (vph) 0 927 186 441 1426 0 0 0 0 216 219 409

Confl. Peds. (#/hr) 5 18 18 5 3 3

Confl. Bikes (#/hr) 4

Heavy Vehicles (%) 0% 5% 3% 5% 3% 0% 0% 0% 0% 5% 2% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 25.4 25.4 16.5 45.8 16.0 16.0 16.0

Effective Green, g (s) 25.4 25.4 16.5 45.8 16.0 16.0 16.0

Actuated g/C Ratio 0.36 0.36 0.24 0.65 0.23 0.23 0.23

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1247 536 405 2293 376 387 349

v/s Ratio Prot c0.27 c0.26 c0.41 0.13 0.13

v/s Ratio Perm 0.13 c0.27

v/c Ratio 0.74 0.35 1.09 0.62 0.57 0.57 1.17

Uniform Delay, d1 19.5 16.3 26.8 7.1 24.0 23.9 27.0

Progression Factor 1.00 1.00 1.35 1.15 1.00 1.00 1.00

Incremental Delay, d2 4.0 1.8 50.0 0.1 1.3 1.1 103.9

Delay (s) 23.5 18.0 86.0 8.2 25.3 25.1 130.9

Level of Service C B F A C C F

Approach Delay (s) 21.7 26.6 0.0 91.8

Approach LOS C C A F

Intersection Summary

HCM 2000 Control Delay 42.5 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 138 39 792 6 30 487

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3291 3505 1050 1595 1863

Flt Permitted 0.96 1.00 1.00 0.32 1.00

Satd. Flow (perm) 3291 3505 1050 542 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 147 41 843 6 32 518

RTOR Reduction (vph) 34 0 0 2 0 0

Lane Group Flow (vph) 154 0 843 4 32 518

Confl. Peds. (#/hr) 2 5 5

Heavy Vehicles (%) 4% 3% 3% 50% 13% 2%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 6.6 21.9 21.9 21.9 21.9

Effective Green, g (s) 6.6 21.9 21.9 21.9 21.9

Actuated g/C Ratio 0.18 0.60 0.60 0.60 0.60

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 595 2103 630 325 1117

v/s Ratio Prot c0.05 0.24 c0.28

v/s Ratio Perm 0.00 0.06

v/c Ratio 0.26 0.40 0.01 0.10 0.46

Uniform Delay, d1 12.8 3.8 2.9 3.1 4.0

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.1 0.3

Delay (s) 12.9 4.0 2.9 3.2 4.4

Level of Service B A A A A

Approach Delay (s) 12.9 4.0 4.3

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 5.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.42

Actuated Cycle Length (s) 36.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 22 776 148 0 625

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 23 817 156 0 658

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1153 415 979

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1153 415 979

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 193 588 709

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 23 408 408 156 329 329

Volume Left 0 0 0 0 0 0

Volume Right 23 0 0 156 0 0

cSH 588 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.24 0.24 0.09 0.19 0.19

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 11.4 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.4 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 31.8% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 58 336 1265 410 3 291 984 116 298 473 437 128

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1686 3539 1599 3467 5136 1575 1805 3262 1787

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1686 3539 1599 3467 5136 1575 1805 3262 1787

Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.92 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 350 1318 427 3 303 1025 121 310 493 455 133

RTOR Reduction (vph) 0 0 0 163 0 0 0 61 0 115 0 0

Lane Group Flow (vph) 0 413 1318 264 0 306 1025 60 310 833 0 133

Confl. Peds. (#/hr) 2 2 5 1 1

Heavy Vehicles (%) 2% 8% 2% 1% 2% 2% 2% 2% 0% 3% 1% 1%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.2 42.2 42.2 15.2 32.2 32.2 24.2 31.5 14.5

Effective Green, g (s) 25.2 42.2 42.2 15.2 32.2 32.2 24.2 31.5 14.5

Actuated g/C Ratio 0.21 0.35 0.35 0.12 0.26 0.26 0.20 0.26 0.12

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 348 1225 553 432 1356 416 358 842 212

v/s Ratio Prot c0.25 c0.37 0.09 0.20 c0.17 c0.26 0.07

v/s Ratio Perm 0.17 0.04

v/c Ratio 1.19 1.08 0.48 0.71 0.76 0.14 0.87 0.99 0.63

Uniform Delay, d1 48.4 39.9 31.2 51.2 41.2 34.3 47.3 45.0 51.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 109.3 48.8 0.9 4.3 2.6 0.2 19.1 28.1 5.7

Delay (s) 157.7 88.6 32.1 55.5 43.8 34.5 66.4 73.1 56.8

Level of Service F F C E D C E E E

Approach Delay (s) 90.6 45.5 71.4

Approach LOS F D E

Intersection Summary

HCM 2000 Control Delay 69.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.09

Actuated Cycle Length (s) 121.9 Sum of lost time (s) 18.5

Intersection Capacity Utilization 93.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 218 278

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1524

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1524

Peak-hour factor, PHF 0.96 0.96

Adj. Flow (vph) 227 290

RTOR Reduction (vph) 0 183

Lane Group Flow (vph) 227 107

Confl. Peds. (#/hr) 5

Heavy Vehicles (%) 1% 4%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 21.8 21.8

Effective Green, g (s) 21.8 21.8

Actuated g/C Ratio 0.18 0.18

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 336 272

v/s Ratio Prot 0.12

v/s Ratio Perm 0.07

v/c Ratio 0.68 0.39

Uniform Delay, d1 46.7 44.2

Progression Factor 1.00 1.00

Incremental Delay, d2 5.3 0.9

Delay (s) 52.0 45.1

Level of Service D D

Approach Delay (s) 49.9

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 349 1407 0 0 1119 344 497 2 656 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1752 3539 3539 1527 1732 1730 1530

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1752 3539 3539 1527 1732 1730 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 367 1481 0 0 1178 362 523 2 691 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 220 0 0 521 0 0 0

Lane Group Flow (vph) 367 1481 0 0 1178 142 261 264 170 0 0 0

Confl. Peds. (#/hr) 8 6 6 8 2 2

Confl. Bikes (#/hr) 3 2 1

Heavy Vehicles (%) 3% 2% 0% 0% 2% 2% 0% 50% 5% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 16.4 47.0 27.5 27.5 14.4 14.4 14.4

Effective Green, g (s) 16.4 47.0 27.5 27.5 14.4 14.4 14.4

Actuated g/C Ratio 0.23 0.67 0.39 0.39 0.21 0.21 0.21

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 410 2376 1390 599 356 355 314

v/s Ratio Prot c0.21 0.42 c0.33 0.15 c0.15

v/s Ratio Perm 0.09 0.11

v/c Ratio 0.90 0.62 0.85 0.24 0.73 0.74 0.54

Uniform Delay, d1 26.0 6.5 19.3 14.2 26.0 26.1 24.8

Progression Factor 1.21 1.12 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.8 0.2 6.6 0.9 6.6 7.2 1.0

Delay (s) 43.2 7.5 25.9 15.2 32.6 33.3 25.9

Level of Service D A C B C C C

Approach Delay (s) 14.6 23.4 28.9 0.0

Approach LOS B C C A

Intersection Summary

HCM 2000 Control Delay 21.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 140.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1249 328 361 1255 0 0 0 0 507 32 486

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3574 1513 1770 5136 1681 1676 1526

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3574 1513 1770 5136 1681 1676 1526

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1288 338 372 1294 0 0 0 0 523 33 501

RTOR Reduction (vph) 0 0 207 0 0 0 0 0 0 0 0 238

Lane Group Flow (vph) 0 1288 131 372 1294 0 0 0 0 277 279 263

Confl. Peds. (#/hr) 7 11 11 7 6 6

Confl. Bikes (#/hr) 5 1

Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 0% 0% 0% 3% 13% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 27.1 27.1 16.4 47.4 14.4 14.4 14.4

Effective Green, g (s) 27.1 27.1 16.4 47.4 14.4 14.4 14.4

Actuated g/C Ratio 0.39 0.39 0.23 0.68 0.21 0.21 0.21

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1383 585 414 3477 345 344 313

v/s Ratio Prot c0.36 c0.21 0.25 0.16 0.17

v/s Ratio Perm 0.09 c0.17

v/c Ratio 0.93 0.22 0.90 0.37 0.80 0.81 0.84

Uniform Delay, d1 20.6 14.4 26.0 4.9 26.4 26.5 26.7

Progression Factor 1.00 1.00 1.20 1.23 1.00 1.00 1.00

Incremental Delay, d2 12.6 0.9 13.9 0.0 12.0 12.8 16.9

Delay (s) 33.1 15.3 45.2 6.1 38.4 39.3 43.6

Level of Service C B D A D D D

Approach Delay (s) 29.4 14.8 0.0 41.1

Approach LOS C B A D

Intersection Summary

HCM 2000 Control Delay 26.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 140.2% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2035 Background AM + Project

101: Hathaway Ave & Costco access sig

\\kittelson.com\fs\H_Projects\19\19451 - Hayward Costco BC Gas Expansion\synchro\Background 2035 + Project AM.syn Synchro 8 Report

Kittelson & Associates, Inc Page 1

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 185 37 384 23 78 606

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.97 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 2884 3374 1569 1576 1881

Flt Permitted 0.96 1.00 1.00 0.52 1.00

Satd. Flow (perm) 2884 3374 1569 857 1881

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 193 39 400 24 81 631

RTOR Reduction (vph) 30 0 0 11 0 0

Lane Group Flow (vph) 202 0 400 14 81 631

Confl. Peds. (#/hr) 3 8 8

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 20% 15% 7% 0% 14% 1%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 8.8 21.6 21.6 21.6 21.6

Effective Green, g (s) 8.8 21.6 21.6 21.6 21.6

Actuated g/C Ratio 0.23 0.56 0.56 0.56 0.56

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 660 1897 882 482 1058

v/s Ratio Prot c0.07 0.12 c0.34

v/s Ratio Perm 0.01 0.09

v/c Ratio 0.31 0.21 0.02 0.17 0.60

Uniform Delay, d1 12.3 4.2 3.7 4.1 5.5

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.1 0.0 0.2 0.9

Delay (s) 12.4 4.2 3.7 4.2 6.4

Level of Service B A A A A

Approach Delay (s) 12.4 4.2 6.2

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 6.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 38.4 Sum of lost time (s) 8.0

Intersection Capacity Utilization 46.0% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 28 379 187 0 792

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97

Hourly flow rate (vph) 0 29 391 193 0 816

Pedestrians 7 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 807 203 591

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 807 203 591

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 96 100

cM capacity (veh/h) 321 804 988

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 29 195 195 193 408 408

Volume Left 0 0 0 0 0 0

Volume Right 29 0 0 193 0 0

cSH 804 1700 1700 1700 1700 1700

Volume to Capacity 0.04 0.11 0.11 0.11 0.24 0.24

Queue Length 95th (ft) 3 0 0 0 0 0

Control Delay (s) 9.6 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 9.6 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 32.2% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 68 273 670 304 3 631 1315 128 307 165 338 111

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 0.94 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.90 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1653 3471 1516 3502 5086 1579 1805 3104 1752

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1653 3471 1516 3502 5086 1579 1805 3104 1752

Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Adj. Flow (vph) 74 297 728 330 3 686 1429 139 334 179 367 121

RTOR Reduction (vph) 0 0 0 234 0 0 0 59 0 241 0 0

Lane Group Flow (vph) 0 371 728 96 0 689 1429 80 334 305 0 121

Confl. Peds. (#/hr) 6 28 28 6 5 4 4

Confl. Bikes (#/hr)

Heavy Vehicles (%) 2% 11% 4% 0% 2% 1% 3% 1% 0% 6% 2% 3%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.0 40.0 40.0 25.0 40.0 40.0 24.5 39.1 14.8

Effective Green, g (s) 25.0 40.0 40.0 25.0 40.0 40.0 24.5 39.1 14.8

Actuated g/C Ratio 0.18 0.29 0.29 0.18 0.29 0.29 0.18 0.28 0.11

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 300 1010 441 637 1480 459 321 883 188

v/s Ratio Prot c0.22 0.21 0.20 c0.28 c0.19 0.10 0.07

v/s Ratio Perm 0.06 0.05

v/c Ratio 1.24 0.72 0.22 1.08 0.97 0.17 1.04 0.35 0.64

Uniform Delay, d1 56.2 43.7 36.9 56.2 48.0 36.4 56.5 39.0 58.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 131.8 2.7 0.3 59.8 15.9 0.2 61.2 0.2 7.3

Delay (s) 188.0 46.4 37.2 116.0 63.9 36.6 117.6 39.2 66.1

Level of Service F D D F E D F D E

Approach Delay (s) 81.1 78.1 69.0

Approach LOS F E E

Intersection Summary

HCM 2000 Control Delay 75.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.03

Actuated Cycle Length (s) 137.4 Sum of lost time (s) 18.5

Intersection Capacity Utilization 98.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 346 335

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1507

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1507

Peak-hour factor, PHF 0.92 0.92

Adj. Flow (vph) 376 364

RTOR Reduction (vph) 0 150

Lane Group Flow (vph) 376 214

Confl. Peds. (#/hr) 5

Confl. Bikes (#/hr) 1

Heavy Vehicles (%) 1% 5%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 29.4 29.4

Effective Green, g (s) 29.4 29.4

Actuated g/C Ratio 0.21 0.21

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 402 322

v/s Ratio Prot c0.20

v/s Ratio Perm 0.14

v/c Ratio 0.94 0.66

Uniform Delay, d1 53.1 49.5

Progression Factor 1.00 1.00

Incremental Delay, d2 28.9 5.1

Delay (s) 81.9 54.6

Level of Service F D

Approach Delay (s) 68.1

Approach LOS E

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 291 966 0 0 1502 448 306 1 358 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1626 3471 3505 1485 1649 1645 1517

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1626 3471 3505 1485 1649 1645 1517

Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 303 1006 0 0 1565 467 319 1 373 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 287 0 0 276 0 0 0

Lane Group Flow (vph) 303 1006 0 0 1565 180 159 161 97 0 0 0

Confl. Peds. (#/hr) 11 13 13 11 2 2

Confl. Bikes (#/hr) 1 5

Heavy Vehicles (%) 11% 4% 0% 0% 3% 4% 5% 100% 6% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 15.3 45.4 27.0 27.0 16.0 16.0 16.0

Effective Green, g (s) 15.3 45.4 27.0 27.0 16.0 16.0 16.0

Actuated g/C Ratio 0.22 0.65 0.39 0.39 0.23 0.23 0.23

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 355 2251 1351 572 376 376 346

v/s Ratio Prot c0.19 c0.29 c0.45 0.10 c0.10

v/s Ratio Perm 0.12 0.06

v/c Ratio 0.85 0.45 1.16 0.31 0.42 0.43 0.28

Uniform Delay, d1 26.3 6.1 21.5 15.0 23.1 23.1 22.3

Progression Factor 1.25 0.98 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 12.5 0.1 80.0 1.4 0.3 0.3 0.2

Delay (s) 45.5 6.0 101.5 16.5 23.3 23.4 22.4

Level of Service D A F B C C C

Approach Delay (s) 15.2 81.9 22.8 0.0

Approach LOS B F C A

Intersection Summary

HCM 2000 Control Delay 50.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 900 419 433 1374 0 0 0 0 357 66 704

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.95 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.94 1.00 1.00 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 3438 1479 1719 3505 1649 1693 1530

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 3438 1479 1719 3505 1649 1693 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 0 947 441 456 1446 0 0 0 0 376 69 741

RTOR Reduction (vph) 0 0 252 0 0 0 0 0 0 0 0 332

Lane Group Flow (vph) 0 947 189 456 1446 0 0 0 0 222 223 409

Confl. Peds. (#/hr) 5 18 18 5 3 3

Confl. Bikes (#/hr) 4

Heavy Vehicles (%) 0% 5% 3% 5% 3% 0% 0% 0% 0% 5% 2% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 25.4 25.4 16.5 45.8 16.0 16.0 16.0

Effective Green, g (s) 25.4 25.4 16.5 45.8 16.0 16.0 16.0

Actuated g/C Ratio 0.36 0.36 0.24 0.65 0.23 0.23 0.23

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1247 536 405 2293 376 386 349

v/s Ratio Prot c0.28 c0.27 c0.41 0.13 0.13

v/s Ratio Perm 0.13 c0.27

v/c Ratio 0.76 0.35 1.13 0.63 0.59 0.58 1.17

Uniform Delay, d1 19.6 16.3 26.8 7.1 24.1 24.0 27.0

Progression Factor 1.00 1.00 1.35 1.16 1.00 1.00 1.00

Incremental Delay, d2 4.4 1.8 60.0 0.1 1.7 1.3 103.9

Delay (s) 24.0 18.1 96.1 8.3 25.7 25.3 130.9

Level of Service C B F A C C F

Approach Delay (s) 22.1 29.4 0.0 91.4

Approach LOS C C A F

Intersection Summary

HCM 2000 Control Delay 43.6 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 88.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 255 64 782 14 80 452

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 0.97 0.95 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.98 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00

Frt 0.97 1.00 0.85 1.00 1.00

Flt Protected 0.96 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3297 3505 1050 1595 1863

Flt Permitted 0.96 1.00 1.00 0.31 1.00

Satd. Flow (perm) 3297 3505 1050 522 1863

Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94

Adj. Flow (vph) 271 68 832 15 85 481

RTOR Reduction (vph) 45 0 0 7 0 0

Lane Group Flow (vph) 294 0 832 8 85 481

Confl. Peds. (#/hr) 2 5 5

Heavy Vehicles (%) 4% 3% 3% 50% 13% 2%

Turn Type Prot NA Perm Perm NA

Protected Phases 4 6 2

Permitted Phases 6 2

Actuated Green, G (s) 8.9 17.6 17.6 17.6 17.6

Effective Green, g (s) 8.9 17.6 17.6 17.6 17.6

Actuated g/C Ratio 0.26 0.51 0.51 0.51 0.51

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 2.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 850 1788 535 266 950

v/s Ratio Prot c0.09 0.24 c0.26

v/s Ratio Perm 0.01 0.16

v/c Ratio 0.35 0.47 0.01 0.32 0.51

Uniform Delay, d1 10.4 5.4 4.2 4.9 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.0 0.7 0.4

Delay (s) 10.5 5.6 4.2 5.6 6.0

Level of Service B A A A A

Approach Delay (s) 10.5 5.6 6.0

Approach LOS B A A

Intersection Summary

HCM 2000 Control Delay 6.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 34.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 46.4% ICU Level of Service A

Analysis Period (min) 15

c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 0 47 749 257 0 707

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 49 788 271 0 744

Pedestrians 6 1 1

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 3.5 3.5 3.5

Percent Blockage 1 0 0

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 293 189

pX, platoon unblocked

vC, conflicting volume 1168 401 1065

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1168 401 1065

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 92 100

cM capacity (veh/h) 188 600 658

Direction, Lane # WB 1 NB 1 NB 2 NB 3 SB 1 SB 2

Volume Total 49 394 394 271 372 372

Volume Left 0 0 0 0 0 0

Volume Right 49 0 0 271 0 0

cSH 600 1700 1700 1700 1700 1700

Volume to Capacity 0.08 0.23 0.23 0.16 0.22 0.22

Queue Length 95th (ft) 7 0 0 0 0 0

Control Delay (s) 11.5 0.0 0.0 0.0 0.0 0.0

Lane LOS B

Approach Delay (s) 11.5 0.0 0.0

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 31.0% ICU Level of Service A

Analysis Period (min) 15
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Movement EBU EBL EBT EBR WBU WBL WBT WBR NBL NBT NBR SBL

Lane Configurations

Volume (vph) 58 380 1265 410 3 291 984 135 298 492 437 148

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% -2% 0%

Total Lost time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Lane Util. Factor 1.00 0.95 1.00 0.97 0.91 1.00 1.00 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (prot) 1684 3539 1599 3467 5136 1575 1805 3267 1787

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95

Satd. Flow (perm) 1684 3539 1599 3467 5136 1575 1805 3267 1787

Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.92 0.96 0.96 0.96 0.96 0.96 0.96 0.96

Adj. Flow (vph) 63 396 1318 427 3 303 1025 141 310 512 455 154

RTOR Reduction (vph) 0 0 0 163 0 0 0 61 0 111 0 0

Lane Group Flow (vph) 0 459 1318 264 0 306 1025 80 310 856 0 154

Confl. Peds. (#/hr) 2 2 5 1 1

Heavy Vehicles (%) 2% 8% 2% 1% 2% 2% 2% 2% 0% 3% 1% 1%

Turn Type Prot Prot NA Perm Prot Prot NA Perm Prot NA Prot

Protected Phases 5 5 2 1 1 6 3 8 7

Permitted Phases 2 6

Actuated Green, G (s) 25.2 42.4 42.4 15.3 32.5 32.5 24.3 31.2 16.0

Effective Green, g (s) 25.2 42.4 42.4 15.3 32.5 32.5 24.3 31.2 16.0

Actuated g/C Ratio 0.20 0.34 0.34 0.12 0.26 0.26 0.20 0.25 0.13

Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.5 5.0 4.5

Vehicle Extension (s) 2.0 4.0 4.0 2.0 4.0 4.0 3.0 3.0 3.0

Lane Grp Cap (vph) 343 1215 549 429 1352 414 355 826 231

v/s Ratio Prot c0.27 c0.37 0.09 0.20 c0.17 c0.26 0.09

v/s Ratio Perm 0.16 0.05

v/c Ratio 1.34 1.08 0.48 0.71 0.76 0.19 0.87 1.04 0.67

Uniform Delay, d1 49.1 40.5 31.8 51.9 41.8 35.3 48.1 46.1 51.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 170.7 52.0 0.9 4.6 2.6 0.3 20.4 41.0 7.1

Delay (s) 219.8 92.5 32.7 56.6 44.5 35.6 68.4 87.1 58.2

Level of Service F F C E D D E F E

Approach Delay (s) 107.5 46.1 82.5

Approach LOS F D F

Intersection Summary

HCM 2000 Control Delay 78.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 123.4 Sum of lost time (s) 18.5

Intersection Capacity Utilization 96.0% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group
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Movement SBT SBR

Lane Configurations

Volume (vph) 238 322

Ideal Flow (vphpl) 1900 1900

Grade (%) 0%

Total Lost time (s) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frpb, ped/bikes 1.00 0.98

Flpb, ped/bikes 1.00 1.00

Frt 1.00 0.85

Flt Protected 1.00 1.00

Satd. Flow (prot) 1881 1524

Flt Permitted 1.00 1.00

Satd. Flow (perm) 1881 1524

Peak-hour factor, PHF 0.96 0.96

Adj. Flow (vph) 248 335

RTOR Reduction (vph) 0 182

Lane Group Flow (vph) 248 153

Confl. Peds. (#/hr) 5

Heavy Vehicles (%) 1% 4%

Turn Type NA Perm

Protected Phases 4

Permitted Phases 4

Actuated Green, G (s) 22.9 22.9

Effective Green, g (s) 22.9 22.9

Actuated g/C Ratio 0.19 0.19

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 349 282

v/s Ratio Prot 0.13

v/s Ratio Perm 0.10

v/c Ratio 0.71 0.54

Uniform Delay, d1 47.1 45.5

Progression Factor 1.00 1.00

Incremental Delay, d2 6.7 2.1

Delay (s) 53.8 47.7

Level of Service D D

Approach Delay (s) 51.9

Approach LOS D

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 349 1436 0 0 1153 354 497 2 671 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% -2% 0%

Total Lost time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.96 1.00 1.00 0.99

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (prot) 1752 3539 3539 1527 1732 1730 1530

Flt Permitted 0.95 1.00 1.00 1.00 0.95 0.95 1.00

Satd. Flow (perm) 1752 3539 3539 1527 1732 1730 1530

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 367 1512 0 0 1214 373 523 2 706 0 0 0

RTOR Reduction (vph) 0 0 0 0 0 227 0 0 531 0 0 0

Lane Group Flow (vph) 367 1512 0 0 1214 146 261 264 175 0 0 0

Confl. Peds. (#/hr) 8 6 6 8 2 2

Confl. Bikes (#/hr) 3 2 1

Heavy Vehicles (%) 3% 2% 0% 0% 2% 2% 0% 50% 5% 0% 0% 0%

Turn Type Prot NA NA Perm Split NA Perm

Protected Phases 5 7 6 8 8

Permitted Phases 6 8

Actuated Green, G (s) 16.3 46.8 27.4 27.4 14.6 14.6 14.6

Effective Green, g (s) 16.3 46.8 27.4 27.4 14.6 14.6 14.6

Actuated g/C Ratio 0.23 0.67 0.39 0.39 0.21 0.21 0.21

Clearance Time (s) 3.5 4.6 4.2 4.2 4.0 4.0 4.0

Vehicle Extension (s) 2.0 2.9 3.9 3.9 2.0 2.0 2.0

Lane Grp Cap (vph) 407 2366 1385 597 361 360 319

v/s Ratio Prot c0.21 c0.43 c0.34 0.15 c0.15

v/s Ratio Perm 0.10 0.11

v/c Ratio 0.90 0.64 0.88 0.24 0.72 0.73 0.55

Uniform Delay, d1 26.1 6.7 19.7 14.3 25.8 25.9 24.8

Progression Factor 1.20 1.14 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 11.9 0.3 8.1 1.0 6.0 6.5 1.0

Delay (s) 43.2 7.9 27.8 15.3 31.8 32.4 25.8

Level of Service D A C B C C C

Approach Delay (s) 14.8 24.9 28.5 0.0

Approach LOS B C C A

Intersection Summary

HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.86

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 142.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 0 1268 328 375 1275 0 0 0 0 517 32 486

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) 0% 0% 0% -2%

Total Lost time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Lane Util. Factor 0.95 1.00 1.00 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 0.96 1.00 1.00 1.00 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 1.00 1.00 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (prot) 3574 1513 1770 5136 1681 1676 1526

Flt Permitted 1.00 1.00 0.95 1.00 0.95 0.96 1.00

Satd. Flow (perm) 3574 1513 1770 5136 1681 1676 1526

Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97

Adj. Flow (vph) 0 1307 338 387 1314 0 0 0 0 533 33 501

RTOR Reduction (vph) 0 0 209 0 0 0 0 0 0 0 0 237

Lane Group Flow (vph) 0 1307 129 387 1314 0 0 0 0 282 284 264

Confl. Peds. (#/hr) 7 11 11 7 6 6

Confl. Bikes (#/hr) 5 1

Heavy Vehicles (%) 0% 1% 2% 2% 1% 0% 0% 0% 0% 3% 13% 5%

Turn Type NA Perm Prot NA Split NA Perm

Protected Phases 2 1 3 4 4

Permitted Phases 2 4

Actuated Green, G (s) 26.7 26.7 16.6 47.2 14.6 14.6 14.6

Effective Green, g (s) 26.7 26.7 16.6 47.2 14.6 14.6 14.6

Actuated g/C Ratio 0.38 0.38 0.24 0.67 0.21 0.21 0.21

Clearance Time (s) 4.6 4.6 3.5 4.2 4.0 4.0 4.0

Vehicle Extension (s) 3.9 3.9 2.0 2.9 2.0 2.0 2.0

Lane Grp Cap (vph) 1363 577 419 3463 350 349 318

v/s Ratio Prot c0.37 c0.22 c0.26 0.17 0.17

v/s Ratio Perm 0.09 c0.17

v/c Ratio 0.96 0.22 0.92 0.38 0.81 0.81 0.83

Uniform Delay, d1 21.1 14.6 26.1 5.0 26.4 26.4 26.5

Progression Factor 1.00 1.00 1.22 1.24 1.00 1.00 1.00

Incremental Delay, d2 16.4 0.9 16.6 0.0 12.0 12.9 15.4

Delay (s) 37.5 15.5 48.3 6.2 38.4 39.3 41.9

Level of Service D B D A D D D

Approach Delay (s) 33.0 15.8 0.0 40.3

Approach LOS C B A D

Intersection Summary

HCM 2000 Control Delay 28.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 142.6% ICU Level of Service H

Analysis Period (min) 15

c    Critical Lane Group
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Kittelson & Associates, Inc Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 87 410 16 30 668

v/c Ratio 0.16 0.16 0.01 0.05 0.45

Control Delay 14.1 3.7 2.9 4.8 6.2

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 14.1 3.7 2.9 4.8 6.2

Queue Length 50th (ft) 8 13 0 2 56

Queue Length 95th (ft) 23 58 7 15 260

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 1929 2655 1231 665 1480

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.05 0.15 0.01 0.05 0.45

Intersection Summary



Queues 2035 Background AM

103: Hathaway Ave & W A St
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Kittelson & Associates, Inc Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 324 728 330 689 1429 118 334 526 100 355 317

v/c Ratio 1.07 0.72 0.49 1.07 0.96 0.23 1.03 0.46 0.60 0.91 0.68

Control Delay 123.3 48.1 6.4 109.3 62.9 14.2 112.7 13.6 73.4 79.9 27.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 123.3 48.1 6.4 109.3 62.9 14.2 112.7 13.6 73.4 79.9 27.3

Queue Length 50th (ft) ~324 310 0 ~356 465 23 ~324 58 88 310 103

Queue Length 95th (ft) #517 384 75 #481 #569 72 #519 117 145 #480 214

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 303 1017 677 641 1491 521 324 1156 314 413 480

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.07 0.72 0.49 1.07 0.96 0.23 1.03 0.46 0.32 0.86 0.66

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 303 977 1529 456 159 161 357

v/c Ratio 0.86 0.43 1.13 0.53 0.42 0.43 0.58

Control Delay 51.2 6.3 92.5 4.4 27.2 27.3 7.9

Queue Delay 0.0 0.4 0.1 0.0 4.8 5.0 0.0

Total Delay 51.2 6.8 92.7 4.4 32.0 32.3 7.9

Queue Length 50th (ft) 147 85 ~426 0 62 63 5

Queue Length 95th (ft) m#223 138 #552 55 116 117 70

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 383 2251 1353 853 376 376 611

Starvation Cap Reductn 0 728 0 0 0 0 0

Spillback Cap Reductn 0 0 45 0 154 154 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.79 0.64 1.17 0.53 0.72 0.73 0.58

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2035 Background AM

105: I-880 SB Ramps & W A St
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Kittelson & Associates, Inc Page 4

Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 927 441 441 1426 216 219 741

v/c Ratio 0.74 0.56 1.09 0.62 0.57 0.57 1.09

Control Delay 23.9 5.9 86.2 8.6 31.0 30.5 75.5

Queue Delay 0.0 0.0 0.0 2.8 0.6 0.5 0.0

Total Delay 23.9 5.9 86.2 11.5 31.5 31.1 75.5

Queue Length 50th (ft) 178 11 ~232 139 87 88 ~208

Queue Length 95th (ft) 246 73 m#223 m130 155 157 #411

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1247 791 405 2293 376 387 681

Starvation Cap Reductn 0 0 0 726 0 0 0

Spillback Cap Reductn 0 0 0 0 27 28 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.74 0.56 1.09 0.91 0.62 0.61 1.09

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 188 843 6 32 518

v/c Ratio 0.25 0.38 0.01 0.09 0.44

Control Delay 10.0 5.9 4.0 6.5 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.0 5.9 4.0 6.5 7.3

Queue Length 50th (ft) 10 32 0 2 40

Queue Length 95th (ft) 34 130 4 18 187

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 2436 3023 903 467 1607

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.08 0.28 0.01 0.07 0.32

Intersection Summary
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Kittelson & Associates, Inc Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 413 1318 427 306 1025 121 310 948 133 227 290

v/c Ratio 1.19 1.08 0.60 0.71 0.76 0.25 0.87 0.99 0.63 0.68 0.64

Control Delay 152.4 88.0 17.9 61.6 45.6 14.8 72.5 65.3 65.8 58.3 19.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 152.4 88.0 17.9 61.6 45.6 14.8 72.5 65.3 65.8 58.3 19.0

Queue Length 50th (ft) ~390 ~602 109 120 269 22 236 340 101 169 46

Queue Length 95th (ft) #695 #878 254 184 352 75 #469 #565 180 272 147

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 348 1223 715 716 1697 575 365 957 361 466 545

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.19 1.08 0.60 0.43 0.60 0.21 0.85 0.99 0.37 0.49 0.53

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Kittelson & Associates, Inc Page 3

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 367 1481 1178 362 261 264 691

v/c Ratio 0.90 0.62 0.85 0.44 0.74 0.74 0.83

Control Delay 48.0 8.5 27.6 3.9 39.0 39.6 13.3

Queue Delay 0.3 1.8 0.0 0.0 1.2 1.3 0.0

Total Delay 48.3 10.3 27.6 3.9 40.3 40.9 13.3

Queue Length 50th (ft) 178 177 246 0 108 109 12

Queue Length 95th (ft) m#217 m197 #373 49 #193 #205 #189

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 420 2377 1393 820 395 395 855

Starvation Cap Reductn 2 688 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 35 35 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 0.88 0.85 0.44 0.72 0.73 0.81

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1288 338 372 1294 277 279 501

v/c Ratio 0.93 0.43 0.90 0.37 0.80 0.81 0.91

Control Delay 35.6 4.0 50.1 6.6 45.0 45.9 33.7

Queue Delay 0.0 0.0 0.7 0.3 4.0 4.4 0.0

Total Delay 35.6 4.0 50.8 6.9 49.1 50.3 33.7

Queue Length 50th (ft) 284 0 181 97 116 117 81

Queue Length 95th (ft) #430 49 m#255 m131 #226 #228 #256

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1385 792 425 3479 384 383 580

Starvation Cap Reductn 0 0 5 1387 0 0 0

Spillback Cap Reductn 0 0 0 0 53 53 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.93 0.43 0.89 0.62 0.84 0.85 0.86

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2035 Background AM + Project
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Kittelson & Associates, Inc Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 232 400 24 81 631

v/c Ratio 0.34 0.21 0.03 0.17 0.60

Control Delay 11.4 5.5 3.0 6.7 9.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 11.4 5.5 3.0 6.7 9.8

Queue Length 50th (ft) 13 14 0 6 59

Queue Length 95th (ft) 45 57 9 34 243

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 1962 2739 1270 693 1526

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.12 0.15 0.02 0.12 0.41

Intersection Summary
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Kittelson & Associates, Inc Page 2

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 371 728 330 689 1429 139 334 546 121 376 364

v/c Ratio 1.24 0.72 0.49 1.08 0.96 0.27 1.04 0.49 0.64 0.94 0.77

Control Delay 177.1 48.6 6.4 111.7 64.4 17.4 114.7 17.0 73.9 84.7 35.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 177.1 48.6 6.4 111.7 64.4 17.4 114.7 17.0 73.9 84.7 35.6

Queue Length 50th (ft) ~412 310 0 ~356 465 37 ~324 76 106 333 151

Queue Length 95th (ft) #615 384 75 #481 #569 93 #519 141 167 #522 278

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 300 1011 675 637 1481 518 322 1123 312 410 478

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.24 0.72 0.49 1.08 0.96 0.27 1.04 0.49 0.39 0.92 0.76

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Kittelson & Associates, Inc Page 3

Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 303 1006 1565 467 159 161 373

v/c Ratio 0.86 0.45 1.16 0.54 0.42 0.43 0.60

Control Delay 50.7 6.5 103.3 4.5 27.2 27.3 8.1

Queue Delay 0.0 0.5 0.1 0.0 6.3 6.4 0.0

Total Delay 50.7 7.0 103.5 4.5 33.5 33.7 8.1

Queue Length 50th (ft) 147 88 ~443 0 62 63 5

Queue Length 95th (ft) m#219 146 #571 55 116 117 72

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 383 2251 1353 860 376 376 622

Starvation Cap Reductn 0 724 0 0 0 0 0

Spillback Cap Reductn 0 0 50 0 165 164 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.79 0.66 1.20 0.54 0.75 0.76 0.60

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 947 441 456 1446 222 223 741

v/c Ratio 0.76 0.56 1.13 0.63 0.59 0.58 1.09

Control Delay 24.4 6.0 95.6 8.7 31.5 30.8 75.5

Queue Delay 0.0 0.0 0.0 3.4 0.6 0.5 0.0

Total Delay 24.4 6.0 95.6 12.1 32.1 31.4 75.5

Queue Length 50th (ft) 184 12 ~247 140 90 90 ~208

Queue Length 95th (ft) 253 75 m#229 m129 161 160 #411

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1247 788 405 2293 376 387 681

Starvation Cap Reductn 0 0 0 729 0 0 0

Spillback Cap Reductn 0 0 0 0 27 27 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.76 0.56 1.13 0.92 0.64 0.62 1.09

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Kittelson & Associates, Inc Page 1

Lane Group WBL NBT NBR SBL SBT

Lane Group Flow (vph) 339 832 15 85 481

v/c Ratio 0.38 0.47 0.03 0.33 0.51

Control Delay 10.3 7.3 3.6 10.6 9.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 10.3 7.3 3.6 10.6 9.0

Queue Length 50th (ft) 19 36 0 7 42

Queue Length 95th (ft) 56 128 7 44 170

Internal Link Dist (ft) 228 109 164

Turn Bay Length (ft) 75

Base Capacity (vph) 2532 3087 923 459 1641

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.13 0.27 0.02 0.19 0.29

Intersection Summary
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 459 1318 427 306 1025 141 310 967 154 248 335

v/c Ratio 1.34 1.09 0.60 0.71 0.76 0.30 0.88 1.03 0.67 0.71 0.72

Control Delay 209.1 91.7 18.2 62.3 46.2 17.9 74.5 77.3 66.4 59.9 25.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 209.1 91.7 18.2 62.3 46.2 17.9 74.5 77.3 66.4 59.9 25.8

Queue Length 50th (ft) ~477 ~617 112 122 275 35 241 ~387 118 188 83

Queue Length 95th (ft) #787 #878 254 184 352 95 #469 #608 202 296 203

Internal Link Dist (ft) 990 529 491 213

Turn Bay Length (ft) 160 240 65 90 225 225

Base Capacity (vph) 343 1213 711 707 1676 569 360 935 357 460 541

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.34 1.09 0.60 0.43 0.61 0.25 0.86 1.03 0.43 0.54 0.62

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBT WBR NBL NBT NBR

Lane Group Flow (vph) 367 1512 1214 373 261 264 706

v/c Ratio 0.90 0.64 0.88 0.45 0.72 0.73 0.83

Control Delay 47.7 8.9 29.9 3.9 38.0 38.5 13.3

Queue Delay 0.3 2.3 0.0 0.0 1.5 1.5 0.0

Total Delay 48.0 11.3 29.9 3.9 39.4 40.1 13.3

Queue Length 50th (ft) 178 182 257 0 108 109 12

Queue Length 95th (ft) m#206 m197 #391 50 #193 #205 #193

Internal Link Dist (ft) 205 990 412

Turn Bay Length (ft) 75 215 60

Base Capacity (vph) 418 2364 1385 824 395 395 867

Starvation Cap Reductn 2 684 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 40 40 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.88 0.90 0.88 0.45 0.74 0.74 0.81

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT SBL SBT SBR

Lane Group Flow (vph) 1307 338 387 1314 282 284 501

v/c Ratio 0.96 0.43 0.93 0.38 0.80 0.81 0.90

Control Delay 40.2 4.0 53.0 6.7 44.8 45.6 32.6

Queue Delay 0.0 0.0 1.2 0.4 4.4 4.8 0.0

Total Delay 40.2 4.0 54.2 7.1 49.2 50.4 32.6

Queue Length 50th (ft) ~294 0 188 101 118 120 81

Queue Length 95th (ft) #440 49 m#261 m128 #231 #234 #256

Internal Link Dist (ft) 342 205 389

Turn Bay Length (ft) 75 225 225

Base Capacity (vph) 1362 785 423 3460 384 383 580

Starvation Cap Reductn 0 0 5 1391 0 0 0

Spillback Cap Reductn 0 0 0 0 52 52 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.96 0.43 0.93 0.64 0.85 0.86 0.86

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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THIS PLAN HAS BEEN

PREPARED BY USING

MULVANNY ARCHITECTS SITE

PLAN DATED 2/95.

BOUNDARIES

INFORMATION:

ISSAQUAH, WA   98027

999 LAKE DRIVE

COSTCO WHOLESALE

CLIENT:

HAYWARD, CA 94541

22330 HATHAWAY AVE.

PROJECT ADDRESS:

PROJECT DATA

BUILDING DATA:

EXIST. UTILITY ROOMS

EXIST. ENCLOSED CANOPY

EXIST. MEZZANINE

EXIST. MECHANICAL ROOM

EXIST. BALER/COMPACTOR ROOM

INCLUDING:

420 S.F.

261 S.F.

972 S.F.

1,831 S.F.

2,427 S.F.

EXIST. PARKING DATA:

4.35 STALLS

463 STALLS

(*) PARKING NEEDED TO

MAINTAIN 4.00 / 1000 S.F.:

NO. OF STALLS PER 1000 S.F.

OF BUILDING AREA:

(*) 1.0 SPACE / 250 S.F. PER CITY OF HAYWARD

MUNICIPAL CODE SECTION 10-2.330.
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REVISED BUILDING TOTAL

DEMOLISH DETACHED TIRE CENTER

TOTAL EXIST. BUILDING

115,707 S.F.

8,580 S.F.
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10.87 ACRES (473,566 S.F. )

SITE AREA:

2.92 STALLS

NO. OF STALLS PER 1000 S.F.

OF BUILDING AREA:

TOTAL PARKING

HANDICAP STALLS (2 VAN STALL)

#

#

STANDARD STALLS

PROPOSED PARKING:
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TRUCK STALLS

#
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TOTAL PARKING LOST 115 STALLS

OCCUPANCY GROUP:

CONSTRUCTION TYPE:

FUEL CANOPY AREA:

FUEL CANOPY HEIGHT:
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II B
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17'-6" TO TOP OF CANOPY

FUEL FACILITY DATA:
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Appendix P Freeway Output Sheets 



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 EB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2020                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4871           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1295           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1796           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1796           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.9           mi/h                

Number of lanes, N                          3                                  

Density, D                                  27.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 EB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2020+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   4879           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1298           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1799           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1799           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.8           mi/h                

Number of lanes, N                          3                                  

Density, D                                  27.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 EB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2040                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5293           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1408           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1952           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1952           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              63.4           mi/h                

Number of lanes, N                          3                                  

Density, D                                  30.8           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 EB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2040+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   5300           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1410           v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1955           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1955           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              63.4           mi/h                

Number of lanes, N                          3                                  

Density, D                                  30.8           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 WB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2020                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3369           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     896            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1242           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1242           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.7           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 WB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2020+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3377           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     898            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1245           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1245           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              70.0           mi/h                

Number of lanes, N                          3                                  

Density, D                                  17.8           pc/mi/ln            

Level of service, LOS                       B                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 WB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2040                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3659           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     973            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1349           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1349           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.3           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 238 WB                                               

From/To:                14th to 580                                            

Jurisdiction:                                                                  

Analysis Year:          2040+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   3666           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     975            v                   

Trucks and buses                            8              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.962                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1352           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          3                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1352           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              69.7           mi/h                

Number of lanes, N                          3                                  

Density, D                                  19.4           pc/mi/ln            

Level of service, LOS                       C                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2020                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   6745           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1794           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1857           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1857           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          4                                  

Density, D                                  28.6           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2020+Project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   6755           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1797           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1859           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1859           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              65.0           mi/h                

Number of lanes, N                          4                                  

Density, D                                  28.6           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2040                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7069           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1880           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1946           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1946           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              63.5           mi/h                

Number of lanes, N                          4                                  

Density, D                                  30.6           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2040+Project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7079           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1883           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1949           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1949           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              63.5           mi/h                

Number of lanes, N                          4                                  

Density, D                                  30.7           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2020                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   6958           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1851           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1915           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1915           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              64.1           mi/h                

Number of lanes, N                          4                                  

Density, D                                  29.9           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2020+proj                                              

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   6973           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1855           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1919           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1919           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              64.0           mi/h                

Number of lanes, N                          4                                  

Density, D                                  30.0           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2040                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7469           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1986           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2056           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2056           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              61.5           mi/h                

Number of lanes, N                          4                                  

Density, D                                  33.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 NB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2040+proj                                              

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7484           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1990           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2060           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2060           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              61.4           mi/h                

Number of lanes, N                          4                                  

Density, D                                  33.5           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2020                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7224           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1921           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1989           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1989           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              62.8           mi/h                

Number of lanes, N                          4                                  

Density, D                                  31.7           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2020+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7234           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     1924           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               1991           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               1991           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              62.7           mi/h                

Number of lanes, N                          4                                  

Density, D                                  31.7           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2040                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   8203           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     2182           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2258           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2258           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              57.0           mi/h                

Number of lanes, N                          4                                  

Density, D                                  39.6           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                W A St to Hesperian Blvd                               

Jurisdiction:                                                                  

Analysis Year:          2040+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   8213           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     2184           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2261           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2261           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              56.9           mi/h                

Number of lanes, N                          4                                  

Density, D                                  39.7           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2020                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7584           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     2017           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2088           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2088           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              60.9           mi/h                

Number of lanes, N                          4                                  

Density, D                                  34.3           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2020+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   7599           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     2021           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2092           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2092           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              60.8           mi/h                

Number of lanes, N                          4                                  

Density, D                                  34.4           pc/mi/ln            

Level of service, LOS                       D                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2040                                                   

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   8425           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     2241           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2319           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2319           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              55.5           mi/h                

Number of lanes, N                          4                                  

Density, D                                  41.8           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



                                                                               

                 HCS 2010: Basic Freeway Segments Release 6.80                 

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

                                                                               

Phone:                                      Fax:                               

E-mail:                                                                        

                                                                               

_________________________Operational Analysis__________________________________

                                                                               

Analyst:                KML                                                    

Agency or Company:                                                             

Date Performed:         1/26/2018                                              

Analysis Time Period:   PM                                                     

Freeway/Direction:      I 880 SB                                               

From/To:                Winton to W A St                                       

Jurisdiction:                                                                  

Analysis Year:          2040+project                                           

Description:  Hayward Costco Business Center                                   

                                                                               

_________________________Flow Inputs and Adjustments___________________________

                                                                               

Volume, V                                   8440           veh/h               

Peak-hour factor, PHF                       0.94                               

Peak 15-min volume, v15                     2245           v                   

Trucks and buses                            7              %                   

Recreational vehicles                       0              %                   

Terrain type:                               Level                              

    Grade                                   -              %                   

    Segment length                          -              mi                  

Trucks and buses PCE, ET                    1.5                                

Recreational vehicle PCE, ER                1.2                                

Heavy vehicle adjustment, fHV               0.966                              

Driver population factor, fp                1.00                               

Flow rate, vp                               2323           pc/h/ln             

                                                                               

_________________________Speed Inputs and Adjustments__________________________

                                                                               

Lane width                                  -              ft                  

Right-side lateral clearance                -              ft                  

Total ramp density, TRD                     -              ramps/mi            

Number of lanes, N                          4                                  

Free-flow speed:                            Measured                           

     FFS or BFFS                            70.0           mi/h                

Lane width adjustment, fLW                  -              mi/h                

Lateral clearance adjustment, fLC           -              mi/h                

TRD adjustment                              -              mi/h                

Free-flow speed, FFS                        70.0           mi/h                

                                                                               

_________________________LOS and Performance Measures__________________________

                                                                               

Flow rate, vp                               2323           pc/h/ln             

Free-flow speed, FFS                        70.0           mi/h                

Average passenger-car speed, S              55.4           mi/h                

Number of lanes, N                          4                                  

Density, D                                  42.0           pc/mi/ln            

Level of service, LOS                       E                                  

                                                                               



 

 

Appendix Q Arterial Level of Service 
Tresholds 

 



Generalized Peak Hour Two-Way Volumes for Urbanized Areas

Lanes Median B C D E

1 Undivided * 200 690                930                

2 Divided 50 1,350             1,790             1,870             

3 Divided 80 2,040             2,690             2,820             

Lanes Median B C D E

1 Undivided * * 210 710                

2 Divided * 470 1,390             1,840             

3 Divided * 880                2,190             2,780             

-10% 0.9

Lanes Median

Exlusive Left 

Lanes

Exclusive 

Right Lanes

Adjustment 

Factors Input

1 Divided Yes No 5% 1.05

1 Undivided No No -20% 0.8

Multi Undivided Yes No -5% 0.95

Multi Undivided No No -25% 0.75

- - - Yes 5% 1.05

* Cannot be achieved using table input value defaults.

Source: Florida Department of Transportation Systems Planning Office

Minor (1 signal per quarter mile)

Non-State Signalized Roadway Adjustments

Median & Turn Lane Adjustments

Principal (1 signal per half mile)



 

 

Appendix R Arterial Analysis Worksheets 

  



Arterial Analysis

2020 2040 2020 2040

Volume 1,689 1,782 1,708 1,801

LOS F F F F

V/C change 0.011 0.011

Volume 1,109 1,473 1,128 1,492

LOS C D C D

V/C change 0.017 0.013

Volume 1,464 1,708 1,508 1,752

LOS D F D F

V/C change 0.030 0.026

Volume 1,273 1,279 1,317 1,323

LOS D D D D

V/C change 0.035 0.034

Volume 2,884 3,087 2,894 3,097

LOS F F F F

V/C change 0.003 0.003

Volume 1,005 1,944 1,015 1,954

LOS C D C D

V/C change 0.009 0.005

Volume 2,240 2,704 2,250 2,714

LOS D F D F

V/C change 0.004 0.004

Volume 507 1,353 517 1,363

LOS C C C C

V/C change 0.019 0.007

Bold indicates exceeding LOS threshold

Shaded indicates significant impact

Segment

No Project Plus Project

If already at LOS F, then V/C ratio increase by 0.05 or more at a freeway segment or arterial segment = significant 

impact

The LOS standard for CMP is LOS E.

W A Street, east of Hathaway Avenue 

(eastbound)

W A Street, east of Hathaway Avenue 

(westbound)

W A Street, west of Hathaway Avenue 

(eastbound)

W A Street, west of Hathaway Avenue 

(westbound)

Hesperian Boulevard, north of W A 

Street (northbound)

Hesperian Boulevard, north of W A 

Street (southbound)

Hesperian Boulevard, south of W A 

Street (northbound)

Hesperian Boulevard, south of W A 

Street (southbound)
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MEMORANDUM 

Date: September 27, 2018 

85! SW 6U, /\VENUE. SUITE 600 
PDRTL/~ND, OR 97204 
P 503.228.5230 F 503.273.8169 

To: Marcus Martinez and Steven Chang, City of Hayward 

cc: Kim Katz, Costco Wholesale 

From: 

Project : 

Subject: 

Julie Anderson, Barghausen Consulting Engineers 

Julia Kuhn and Kelly Laustsen 

Hayward Costco Business Center Fuel Station Addition 

Transportation Assessment 

ECEIVEO 

OCT O 2 2018 

PLANNING DIVISION 

Project#: 19451 

Kittelson ·& Associates, Inc. (KAI) has prepared a transportation assessment for the addition of a fuel 

station (project) to the Costco Business Center located on Hathaway Avenue. To assist with the City's 

review of the project, this memo provides the estimated trip generation, a queuing assessment, a review 

of parking utilization on site, and responds to other comments provided by the City during the pre

application meeting on June 7, 2017. 

BACKGROUND INFORMATION ON COSTCO BUSINESS CENTER 
CHARACTERISTICS 

Although the project does not include any changes to the existing Business Center operations, we have 

provided information about the operational characteristics to assist in the city's review and 

understanding of how these Centers differ from other large-format retailers and from traditional Costco 

Warehouses. Some of the operational characteristics of a Business Center that influence the trip 

generation and parking demand are described below. 

• The Costco Business Center is a members-only distributor for small to medium-size 

businesses. Member businesses can either visit the Costco Business Center and purchase 

products or can place orders on-line or via phone to be delivered to their place of business in 

lieu of having to travel to the Costco Business Center. Members can order via phone or on

line during the week, with deliveries occurring during the week. 

• The target industries are convenience stores, offices, and food service. 

• The type of goods provided at Costco Business Centers is tailored towards corporate and 

small business center needs as opposed to typical retail customers or general Costco 

Warehouse members. Costco Business Centers do not provide the typical accessory 

departments found within Costco Warehouses, such as pharmacy, optical, deli, bakery, and 

photo departments. The type of goods provided at Costco Business Centers are larger bulk 

FILENAME: I IKITTELSON.COM/FSIH_pROJECTSl19l19451 - HAYWARD COSTCO BC GAS EXPANSIONIMEMOSIHAYWARD 

MEMO_ TRANSPORTATION_UPDATED SITE PLAN SEPT 2018.DOCX 
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items tailored towards corporate and small business needs as opposed to typical retail 

customers or general Costco Warehouse members. 

• From a transportation perspective, the Business Center differs from a traditional Costco 

Warehouse primarily in regard to the delivery service. On-line shopping is encouraged at 

Costco Business Centers and a large portion of the Business Center's sales are made on-line 

for delivery to the member's business. This eliminates many of the trips that would otherwise 

be made to the Business Center (i.e., only delivery trucks travel to/from the Business Center 

rather than individual member trips). This reduces both parking needs as well as 

transportation impacts. 

• Typical operating hours for a Costco Business Center differ from those of traditional Costco 

warehouses and other large-scale retailers to cater to member needs. Costco Business 

Centers are typically not open on Sundays. 

The combined effect of all of these operational characteristics is that Costco Business Centers exhibit 

significantly lower trip generation and parking demand than is found at traditional Costco Warehouses. 

FUEL STATION ADDITION 

The project includes a new Fuel Station with 24 positions to the Hayward Business Center Site. The fuel 

station will be located on the northern portion of the site. Access to the existing Business Center occurs 

via a signalized full access driveway on Hathaway Avenue, south of the proposed fuel station location, 

and a right-in/right-out access southeast of the proposed fuel station. The conceptual site plan is 

provided in Figure 1. Space for approximately 35 vehicles to queue while waiting to fuel is proposed. 

Today the site includes a 115,707 square foot warehouse and a 8,580 square foot detached tire center, 

for a total building amount of 124,287 square feet. The existing tire center will be removed with the 

addition of the fuel station. The site currently provides 503 parking spaces, including 52 truck stalls. This 

equates to a parking ratio of 4.05 spaces per 1,000 square feet given the existing building size (i.e., 503 

parking spaces/124,287 square feet Business Center) and 4.35 spaces per 1,000 square feet considering 

the removal of the tire center (i.e. 503 parking spaces/115, 707 square feet). A net of 105 spaces will be 

removed resulting in a supply of 398 spaces and 3.44 spaces per 1,000 square feet (i.e. 398 parking 

spaces/115, 707 square feet). Although neither the before or after project parking supply meet City of 

Hayward Municipal Code standard of 4 spaces per 1,000 square feet, both meet the operational needs 

of the site as well as the parking ratio measured at other Costco Business Centers. 

Kittelson & Associates, Inc. Oakland, California 
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Figure 1. Site Plan 
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Costco Gasoline fuel stations all function as ancillary uses to the main Costco Warehouses and Business 

Centers. Like other Costco services, fuel can only be purchased by members. Payment can only be made 

with credit card and, unlike traditional gas/service station operations, there are no other automotive 

services (such as repairs) or other type of sales (including food or sundries) associated with the Costco 

Gasoline facility. All Costco Gasoline facilities have a minimum of one attendant working at all times who 

is responsible for expediting members' use of the dispensers, directing entering vehicles to available 

dispenser locations, and managing on-site queues from the dispenser area . 

Based on a review of other Business Centers with fuel stations, we collected trip generation data and 

other transportation information at the Hawthorne and Commerce Business Centers and fuel stations. 

The trip generation data for both sites is shown in Table 1. 

Table 1. Trip Generation at Costco Fuel Stations 

Fuel Station Trip Generation 

Business Center/Fuel Weekday AM Peak Weekday PM Peak Saturday Midday Peak 
Station Location Fueling Positions Hour Hour Hour 

Commerce, California I 16 422 426 444 

Average 346 351 380 

1Additional data collected at the Hawthorne site shows an "internalization" of trips between the fuel station and Business Center of 5-7% during all 
peak periods. 

As seen in the table, the two locations display a range of trip generation, likely due to a variety of factors 

such as traffic volumes on adjacent roadways, Costco membership in the area, surrounding land uses, 

and activity at the Costco Business Center on-site. The Hayward fuel station is anticipated to result in a 

trip generation that is similar to the range shown in Table 1, given it is also proposed at a Business Center. 

Based on this data, we propose to use the average trip generation observed at the two sites for the traffic 

study conducted for the fuel station addition. 

QUEUEING ASSESSMENT 

As shown in Exhibit 1, the Hayward fuel station will have queue storage for approximately 35 vehicles. 

The fuel station location is located in the northern portion of the site with the entrance located over 300 

feet away from the site access locations. This ensures that on-site operations at the fuel station will not 

impact adjacent roadways. 

Kittelson & Associates, Inc. Oakland, California 
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Exhibit 1. Proposed Queue Storage 
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To provide an assessment of the queue storage sufficiency, queue data was collected at the Hawthorne 

and Commerce fuel stations. As shown in Table 1, the proposed Hayward fuel station is larger than the 

Hawthorne and Commerce Fuel Stations (i.e., 24 positions proposed versus 12 or 16), which can assist 

with better queue management and operations. As a basis of comparison, the average and maximum 

queues observed at the other two sites are shown in Table 2. 

Table 2. Fuel Station Observed Queues 

Business Center/Fuel 
Station Location 

Hawthorne, California 

Commerce, California 

Average 

2 vehicles 

14 vehicles 

Weekday Queues 

95th %ile 

8 vehicles 

33 veh icles 

Maximum Average 

15 vehicles 2 vehicles 

45 vehicles 22 vehicles 

Saturday Queues 

95th %ile 

10 vehicles 

42 ve i 

Maximum 

With an on-site area for 35 vehicles to queue while waiting to fuel at Hayward, the maximum 17 vehicle 

queues that were measured at Hawthorne can be easily contained and managed. While the queues at 

the Commerce fuel station were measured to include up to 50 vehicles, this site includes two-thirds of 

the fueling positions proposed at the Hayward site and is currently being expanded to provide an 

additional eight fueling positions (for a total of 24 positions) to better manage on-site queuing. 

The Hayward fuel station has been designed to maximize capacity given the constraints of the site. While 

18 fueling positions were originally proposed at the site, the proposal has been expanded to 24 positions 

to better serve customers and manage queues. In addition, the fuel station is located in order to orient 

Kittelson & Associates, Inc. Oakland, California 
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the queue storage away from the site access locations, preventing any conflict with operations on 

Hathaway Avenue. 

PARKING ASSESSMENT 

Today, there is no on-street parking available adjacent to the Business Center. Instead, all parking occurs 

on-site. Further, no other adjacent land uses share the parking supply provided on the site. As shown in 

Exhibit 2, a total of 503 parking spaces are available on site. 

Exhibit 2. Existing Parking Inventory 

Existing Parking Utilization 

Parking utilization measures the level of occupancy of the parking supply during a given time period. It is 

typically expressed in terms of the parking demand divided by the parking supply. To evaluate existing 

parking utilization rates at the Hayward Business Center, parking demand was measured in June 2017 on 

a typical weekday and Saturday. The weekday (7:00 AM to 3:00 PM) and Saturday (9:00 AM to 3:00 PM) 

periods were counted at half-hour intervals. These periods were identified for evaluation based on the 

measured trip generation characteristics at Costco Business Centers and previous parking studies 

collected at the Hayward Business Center. Further, to understand the potential parking impacts 

associated with the proposed fuel station location, we summarized parking demand in each of the four 

zones shown in Exhibit 2. 

Graphs showing the parking lot demand and utilization during the weekday and Saturday are provided in 

Exhibit 3 and Exhibit 4, respectively. 

Kittelson & Associates, Inc. Oakland, California 
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Exhibit 4. Current Parking Lot Demand and Utilization - Saturday 
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As seen in the exhibits, the peak period of parking demand on the weekday occurred between 11:30 AM 

and noon, with 281 parking spaces used. On Saturday, the peak period of parking demand occurred 

between noon and 12:30 PM, with 302 spaces used. Further, during the peak parking demand period (as 

measured on Saturday), only 60 percent of the spaces are utilized. With the proposed parking supply of 

398 spaces, the parking utilization would only be 76 percent, which provides ample "reserve capacity" 

for parking on-site. This is shown in Table 4. 

Table 3. Parking Demand and Supply 

Existing parking supply 503 spaces 

Peak parking demand (Noon on Saturday) 302 

Peak parking utilization 60% (302/503) 

Proposed parking supply 398 

Peak parking demand (negligible change anticipated) 302 

Resulting peak utilization 76% (302/398) 

Peak parking demand ratio 
2.43 spaces per 1,000 square feet (302 
spaces/124,287 square feet) 

85 percent full standard parking supply 356 spaces (302 spaces/0.85) 

Provided parking supply ratio 
3.44 spaces per 1,000 square feet (398 
spaces/115, 707 square feet) 

85 percent full parking supply ratio 
3.08 spaces per 1,000 square feet (356 
spaces/115,707 square feet) 

As part of site planning for retail uses, an 85 - 90 percent "full standard" is typically applied to eliminate 

any unnecessary circling of the parking lot by members to find available parking and to minimize any off

site parking impacts. As shown in Table 4, applying an 85 percent full standard, the recommended supply 

for the existing Hayward site would translate to 356 spaces (i.e., 3.08 spaces per 1,000 square feet}. 

Parking Demand at Comparable Business Centers 

We measured parking demand at the Hawthorne and Commerce Business Center as well to provide a 

comparison to the proposed supply at Hayward. The parking data is summarized in Table 4. 

Table 4. Measured Costco Business Center Parking Demand Rates (measured in April 2015) 

Average Weekday Average Saturday Saturday Peak 
Weekday Peak Weekday Peak Saturday Peak Demand Ratio 

Building Size Demand Demand Demand Ratio Demand Demand (spaces/1,000 
Location (SF) (Spaces) (spaces) (spaces/1,000 SF) (Spaces) (spaces) SF) 

Hawthorne, CA I 123,093 105 127 1.02 107 134 1.08 

Commerce, CA I 129,972 262 341 2.62 282 360 2.77 

Average 184 234 1.82 195 247 1.93 

Kittelson & Associates, Inc. Oakland, California 
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If one were to apply an 85 percent full standard to the average peak parking demand measured at the 

two other California Business Center sites, a recommended parking supply would be 2.27 spaces per 

1,000 square feet (i.e., 1.93/0.85). As shown in Table 4, the peak parking demand ratio varied between 

1.08 spaces per 1,000 square feet and 2. 77 spaces per 1,000 square feet whereas the Hayward Business 

Center peak parking ratio was 2.43 spaces per 1,000 square feet. 

Based on the current Hayward Business Center parking demand and in reviewing the other Business 

Centers, the proposed parking supply of 3.44 spaces per 1,000 square feet is anticipated to meet 

Hayward's needs and meets the highest peak parking supply ratio measured at the other sites (i.e., 2.77 

spaces per 1,000 square feet at Commerce/0.85 = 3.2). Although below the Municipal Code requirement 

of 4.0 spaces per 1,000 square feet, the data suggests that the proposed parking supply is sufficient to 

meet both existing and future parking needs at the Hayward Business Center with the Fuel Station. 

ADDITIONAL TRANSPORTATION ITEMS 

This section provides responses to the additional transportation comments provided by City staff at the 

June 7, 2017 pre-application meeting and in subsequent correspondence. The City's comments are 

provided below with our responses in italics. 

Comment #2 (Planning): Provide a parking analysis in your entitlement package submittal showing the 

current demand of the Costco Business Center parking lot. Staff recommends analyzing the current site 

conditions at the project site, as well as providing data of similar Costco site with a fuel facility showing 

the impact on parking and regular business operations. A queueing study will also be required to ensure 

that there is an adequate and timely flow of patrons at the gas pumps. Explore a possible indication 

system (signage or illumination) to notify waiting patrons of available gas stations to maximize efficiency 

and queueing of vehicle, and minimize wait times and potential congestion . 

Response: As discussed above, the proposed parking supply of 3.42 spaces per 1,000 square feet of 

Business Center is anticipated to meet the needs of the site upon addition of the Fuel Station. In addition 

on-site queues measured at other Business Center demonstrate that the proposed queuing storage area 

for 35 vehicles waiting to fuel is anticipated to meet the demands at the Fuel Station. Lastly, Costco 

typically utilizes on-site parking attendants to manage queues and direct members to available fuel 

positions. In response to City comments, Costco is exploring an indication system to supplement the on

site attendants' roles and will assess its potential application at Hayward. 

Comment #5 (Planning): Explore additional alternatives and locations for the 12 proposed parking spaces 

that will be located adjacent to the entrance of the fuel facility area. If congestion arises and vehicle 

traffic becomes backed up, these parking spaces will be rendered useless due to the difficulty of backing 

up safely. In addition, please clarify - once cars do back up, are they required to wait in line to exit the 

fueling area? 

Response: The site plan had been updated to relocate the fuel station. This comment no longer applies. 

Kittelson & Associates, Inc. Oakland, California 
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Comment #1 (Public Works): Provide a trip generation memorandum within your entitlement package 

submittal to the Planning Division. The memorandum will assist in determining the level of analysis that 

will be required for the traffic study with respect to the California Environmental Quality Act (CEQA). 

Response: The first part of this memorandum provides a trip generation estimate which is applied in the 

accompanying traffic study for the site. 

The following comments were received after the pre-application meeting. 

Comment: Considering turning the "Truck Only" lane adjacent to the facility into a "Truck and Gas Users 

Only" lane. 

Response: The site plan had been updated to relocate the fuel station. This comment no longer applies. 

Comment: Considering reducing the width of the exit access from the fuel facility to 351
• 

Response: The site plan had been updated to relocate the fuel station. This comment no longer applies. 

NEXT STEPS 

We look forward to continuing to work with City staff as part of the review of the proposed Fuel Station. 

Kittelson & Associates, Inc. Oakland, California 
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MEMORANDUM  
 

Date: June 7, 2019 Project #: 19451 

To: John Ellingsen, Ellingsen & Company, Inc. 

 Julie Anderson, Barghausen Consulting Engineers, Inc. 

From: Julia Kuhn & Chris Brehmer 

Project: Hayward Costco Business Center 

Subject: Response to Agency Comments 

 

Per your request, we have reviewed the May 13, 2019 memo from LSA to the City of Hayward regarding 

the Transportation Impact Analysis Peer Review performed for the Hayward Costco Business Center Fuel 

Station Addition Project. As outlined below, the peer review did not identify any material changes needed 

to the analyses nor to the findings/recommendations associated with our Traffic Impact Analysis (TIA) 

submitted to the City in September 2018; however, we have provided supplemental information to aid 

in the City’s review. A summary of the comments received, our response to those comments, and the 

supplemental information is provided below. 

Trip Generation 

Per the May LSA memo, no changes to the trip generation are recommended. As such, no updates to our 

TIA are required. 

Queuing 

Per the May LSA memo, no changes to the site plan are recommended to accommodate vehicle queues 

or preserve parking. As such, no updates to our TIA are required. 

Parking Assessment 

The LSA memo requested clarification on four aspects of the parking assessment. These are addressed 

individually below. 
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Hours of Data Collection 

The LSA memo seeks clarification on why the parking assessment was conducted from 7 AM – 3 PM on a 

weekday and 9 AM to 3 PM on Saturday given the Business Center is open until 6 PM on weekdays and 

4 PM on Saturdays. Our response is two-fold: 

▪ The Saturday 3 PM time period reflects users parked on-site between 3 PM and 4 PM. 
Collecting data again beginning at 4 PM would reflect the hour after the warehouse closed. 

▪ The 7 AM – 3 PM (essentially reflecting operations from 7 AM – 4 PM) time period on the 
weekday was selected based on parking assessments at both Hayward as well as at other 
Business Centers in California that demonstrated that the peak weekday demand occurs in 
the mid-day, and that the hours between 4 and 6 PM reflect approximately 15 – 25 percent 
lower demand than the mid-day peak. Exhibit 1 below illustrates the utilization measured 
on a mid-week day in September 2015 at the Hayward Business Center. At that time, 476 
parking spaces were provided on-site to serve members, employees and warehouse 
operational needs. As shown, the hours between 3 and 6 PM reflect less than 54 percent 
utilization of on-site spaces whereas the hours between 11:30 and 1 PM reflect 60 – 65 
percent utilization. This trend was also shown in the 2017 data reported in our TIA. As such, 
we conclude that the data reported in the TIA accurately captures the peak demand and no 
changes to the analysis are needed. 

Exhibit 1. 2015 Hayward Business Center Parking Utilization – Mid-week 
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▪ The LSA memo questions why the utilization rates reflected in Exhibit 3 of the September 
2018 and the October 2018 memo that superseded September are different. As shown at 
the top of each exhibit, the total supply was shown to be 503 in the September 2018 
version but re-measured again to reflect 477 spaces in the October 2018 version. The 477 
spaces is the correct supply and consistent with the September 2015 data collected as well. 
The parking demand remains the same in both cases and no changes are needed to the 
conclusions. 
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▪ The LSA memo suggests that the parking supply and utilization in Zone 1 (i.e., back of the 
warehouse) should be removed from the study as no members should be parking in this 
area. This area is used for truck and employee parking and both Exhibits 3 and 4 of our 
October 2018 parking memo show the usage by zone. To address LSA’s question, we 
removed the Zone 1 parking and have provided Exhibits 2 and 3 below to reflect utilization 
without Zone 1 included.  

Exhibit 2. 2017 Weekday Parking Utilization – Zone 1 demand omitted  

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

 

Exhibit 3. 2017 Saturday Parking Utilization – Zone 1 demand omitted 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

9:00
AM

9:30
AM

10:00
AM

10:30
AM

11:00
AM

11:30
AM

12:00
PM

12:30
PM

1:00
PM

1:30
PM

2:00
PM

2:30
PM

3:00
PM

 

▪ As shown above, removal of Zone 1 demand results in a peak demand occurring mid-week 
and not on Saturday. During the mid-week, the peak demand occurred at 11:30 AM 
reflective of 274 of the 413 available spaces utilized in Zones 2 – 4. Using the same 
calculations presented in Table 3 of the TIA, the omission of Zone 1 results in a peak parking 
demand ratio of 2.20 spaces per 1,000 square feet (i.e., 274 spaces utilized/124,287 square 
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foot building) or an 85% effective capacity supply ratio of 2.59 spaces per 1,000 square feet 
to plan for peak events (i.e., non-typical days). This would result in an overall supply needed 
of 322 spaces in Zones 2 – 4 to account for non-typical days of the year whereas a total of 
344 spaces are provided on-site in these zones, which exceeds the effective capacity supply 
needed.  

▪ As noted above, the proposed parking supply (with and without the inclusion of Zone 1) is 
higher than what is considered the effective capacity supply needed to serve atypical days 
at the Costco Business Center. To address LSA’s further questions about atypical days, 
Costco provided the number of members entering the Hayward Business Center each day in 
the months of June, November, and December 2018, January 2019 and the Saturday of 
Superbowl weekend in 2019. The days that experienced the highest member counts were 
as follows: 

 First Saturday in June 2018 measured at 2,718 total members; 

 Saturday prior to Thanksgiving 2018 measured at 2,789 total members; 

 Saturday prior to Christmas 2018 measured at 2,679 total members; 

 Second Saturday in January 2019 (not MLK weekend) measured at 2,850 total 
members;  

 Saturday prior to Superbowl 2019 measured at 2,695 total members; and, 

 Saturday of Superbowl 2019 weekend measured at 2,721. 

▪ Further, Exhibit 4 below reflects the overall member counts during each of the four months. 
As shown, each month reflects variations and June (in which the parking data was collected) 
also shows significant member activity and peak days similar to that measured near the 
holidays and Superbowl. Therefore, we continue to conclude that the parking supply is 
appropriate. 

Exhibit 4. Daily Member Counts 
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▪ For further reference, the 2015 parking survey referenced earlier in this memo was 
conducted in November on the Saturday prior to Thanksgiving. At that time, 476 spaces 
were measured on-site, of which 412 were measured to be in Zones 2 – 4. On the Saturday 
prior to Thanksgiving 2015, the peak non-Zone 1 demand occurred at 11 AM and again at 
2:20 PM in which 63 percent of Zone 2 – 4 spaces utilized (i.e., 261 of 412 spaces used). This 
demand of 261 spaces is slightly lower than that measured in June 2017, thereby further 
demonstrating that the proposed parking supply is adequate. 

Traffic Scope of Work 

The LSA memo notes that the elements required by the City’s guidelines are addressed for the project. 

As such, no changes are needed. 

Traffic Methodology 

The LSA memo notes that the methodology is consistent with City guidelines and as such no changes are 

needed. 

Overall Conclusions from LSA Memo 

The LSA memo notes that the TIA was prepared “consistent with the City’s guidelines and industry 

standards and is a sufficient analysis of the project’s potential traffic impacts” and that “additional detail 

regarding existing parking demand should be provided in order to ensure sufficient parking supply will 

be available after the project is complete.” Given these conclusions and the clarifications provided above 

regarding parking, we conclude no changes to our findings or recommendations are needed. 

Please let us know if you need additional clarification as part of the City’s review. 
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MEMORANDUM  
 

Date: September 18, 2019 Project #: 19451 

To: John Ellingsen, Ellingsen & Company, Inc. 

 Julie Anderson, Barghausen Consulting Engineers, Inc. 

From: Julia Kuhn & Chris Brehmer 

Project: Hayward Costco Business Center 

Subject: Response to Agency Comments regarding Trip Generation 

 

Per your request, this memorandum provides additional documentation related to the trip generation 

calculations for the fuel station project at the Hayward Costco Business Center. LSA previously provided 

a peer review on behalf of the City of the overall study methodology.  As noted in their May 2019 

memorandum, LSA found the trip generation used in our study to be reasonable. To provide additional 

clarification on the trip generation, we offer the following points below. 

Like most cities, Hayward’s Traffic Study guidelines call for using the Trip Generation Manual (as 

published by the Institute of Transportation Engineers) in estimating the trips generated by a new land 

use. The ITE Trip Generation Handbook provides further guidance for users on how to determine the 

applicability of the data to the context of where it is being applied, such as the similarity in a project land 

use type to that described in the Trip Generation Manual and the number of data points with similar 

characteristics to the project site. In the case of fuel stations, there is a plethora of data that could be 

used to estimate the trips associated with a 24-fueling position gas station.  However, if we had applied 

this data, it would have yielded a lower trip generation number than analyzed in our TIA.  

On behalf of Costco (and consistent with the ITE handbook methodology when the national data doesn’t 

apply), we have been collecting trip generation data at Costco Warehouses with and without fuel stations 

as well as Business Centers with and without fuel stations. We have collected more data related to 

Warehouses than for Business Centers due to the fact that there are far more Warehouses than Business 

Centers. What we’ve found is that Warehouses have a higher percentage of Costco members who shop 

and get gas at the same time than occurs at a Business Center. This is intuitive because a Costco member 

could get gas at a Business Center but may not necessarily shop there.  Further, the hours of operation 

of a Business Center are also more limited than the standard Costco Warehouses. 

At the time we scoped TIA with the City of Hayward, there were a limited number of operational Business 

Centers in California with constructed fuel stations. We picked the two sites and averaged them (as called 
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for in the ITE methodology) to develop a trip generation rate for use in the study. It was not appropriate 

to use a fuel station rate comparable to a Costco Warehouse location as it too would have yielded a lower 

trip generation number and less a conservative analysis of off-site impacts. 

Finally, our data has shown that there is not a linear relationship between fuel positions and trip 

generation, rather it is a function of the number of members in the market.  

Please let us know if you need additional information as part of the City’s review. 
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MEMORANDUM  

DATE:  May 13, 2019 

TO:  Marcus Martinez, City of Hayward 

FROM:  Theresa Wallace, AICP, Principal 
Arthur Black, Associate/Transportation Planner 

SUBJECT:  Hayward Costco Business Center Fuel Station Addition Project –  
Transportation Impact Analysis Peer Review 

 

LSA has reviewed the Hayward Costco Business Center Fuel Station Addition Transportation 
Assessment (Kittelson & Associates, September 2018) and the Hayward Costco Business Center Fuel 
Station Addition Transportation Impact Analysis (Kittelson & Associates, September 2018) in relation 
to the Traffic Study Guidelines (March 2017) of the City of Hayward (City) and industry standards. 

The project proposes to add a fuel station with 24 positions to an existing Costco Business Center in 
north Hayward. The Costco Warehouse in south Hayward already provides a fuel station. Although 
Costco Business Centers provide a different format and serve a different customer base than Costco 
Warehouse stores, all members of Costco may shop at a Costco Business Center and may use fuel 
stations at a Costco Business Center. 

The Hayward Costco Business Center Fuel Station Addition Transportation Assessment provides 
details on the trip generation estimate, queuing assessment, and parking utilization. The Hayward 
Costco Business Center Fuel Station Addition Transportation Impact Analysis applies the trip 
generation estimate and analyzes the project’s potential traffic impacts. 

LSA’s comments are provided below. 

Trip Generation 

The net new trip generation is calculated based on three factors: the number of vehicles attracted to 
the fuel station, the percent of those vehicles that are already accounted for in the retail trip 
generation (i.e., internal trips), and the percent of vehicles already traveling on an adjacent roadway 
that divert to the fuel station (i.e., pass‐by trips). This is standard industry practice. To avoid double 
counting, only new trips not already present in the study area should be added to existing traffic 
volumes. 

The trip generation estimate is referenced from two fuel stations at Costco Business Center 
locations (both of which are in Southern California). Previous Costco fuel station traffic studies have 
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stated that the trip generation for Costco gas stations was the same regardless of the number of 
pumps. Because all Costco members can use any fuel station (even those at Costco Business 
Centers), it is unclear why the proposed fuel station at a Costco Business Center would have a 
different trip generation than any other Costco fuel station. 

The trip generation estimate also applies a different pass‐by percentage. However, the combined 
effect of these differences results in an analyzed trip generation that is higher than had standard 
rates been applied. The surveyed internal capture was lower at the Costco Business Center than at 
Costco Wholesale, and this lower internal rate was applied to the project’s trip generation. As 
presented, the analysis is more conservative than had average trip rates and pass‐by rates for all 
Costco fuel stations been applied. 

Figure 6: Automobile Peak Hour Volumes, Project Only reflects the project’s trip generation minus 
internal trips and illustrates the effect of pass‐by trip diversion consistent with industry standards. 

In summary, no changes to the trip generation estimates are recommended. 

Queuing 

The Transportation Assessment references comments made by City staff at the June 7, 2017 pre‐
application meeting. The Transportation Assessment further indicates that the site plan was 
changed in response to the City’s concern that fuel station queueing would block some parking 
spaces, thereby further reducing parking supply. 

As currently proposed, the site plan appears to provide a primary drive aisle from the traffic signal 
on Hathaway Avenue through the center of the parking lot. The site has space for 35 vehicles to 
queue behind the fuel positions before any vehicles would queue into the primary drive aisle. When 
more than 35 vehicles are queued, drivers may have an inclination to travel left, through a group of 
parking spaces to queue for the fuel positions on the left. This will not necessarily cause the parking 
spaces to be underutilized as some patrons may choose to park in these spaces, visit the store, then 
proceed through the fuel station and exit. Alternatively, employees could be directed to use these 
parking spaces to reduce turnover and limit potential conflicts with fuel station queueing. In a worst 
case, if the parking spaces are underutilized, Costco can manage internal traffic flow by placing 
cones and preventing access between the parking spaces and the fuel queue, which would result in 
vehicles accessing the fuel station from the primary drive aisle. 

The Transportation Assessment speculates that the additional fuel positions proposed with the 
project will result in shorter queues than observed at the sited Commerce, California site. It should 
be noted that expanded data at other sites could show an average service rate per fuel position, 
which could quantitatively calculate the anticipated queue at the proposed project. However, the 
fuel station is placed far enough back that even the maximum observed queue of 50 vehicles could 
be accommodated without interfering with traffic on Hathaway Avenue.  

In summary, no changes to the site plan are recommended to accommodate vehicle queues or 
preserve parking access. 
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Parking Assessment 

The project will reduce the total number of parking spaces from 503 to 398, a reduction of 105 
parking spaces. All of these parking spaces are reduced in areas accessible to customers. 

Parking demand data was collected between 7:00 a.m. and 3:00 p.m. on a typical weekday and 
9:00 a.m. to 3:00 p.m. on a typical Saturday. The Transportation Assessment does not indicate how 
these times were chosen in light of the fact that the Costco Business Center is open until 6:00 p.m. 
on weekdays and 4:00 p.m. on Saturdays.  

The Transportation Assessment states in Table 3 that peak parking demand occurs at noon on 
Saturday, but this is not consistent with Exhibit 4. The October 2017 version of the Transportation 
Assessment did show peak parking demand at noon on Saturday, but it is not clear why the 
September 2018 version is different if the underlying data are the same. The data collection sheets 
were not attached to the report that LSA was provided for review; therefore, LSA could not verify 
the correct peak parking demand. 

The parking assessment would benefit from separating parking demand in Zone 1 from the other 
three zones. Customers cannot park in Zone 1. Grouping parking supply and comparing it to total 
parking demand could inadvertently depend on available parking in Zone 1 to satisfy customer 
parking demand. 

It should be noted that the analysis appears to show parking demand of approximately 2.6 spaces 
per 1,000 square feet for the Hayward Costco Business Center on a typical weekend. This is a similar 
rate to the Commerce Costco Business Center (2.77 spaces per 1,000 square feet). While the 
proposed ratio of 3.44 spaces per 1,000 square feet appears to satisfy typical peak parking demand, 
the study should also comment on whether Costco Business Centers experience higher holiday 
parking demand observed at Costco Wholesale stores (the Saturday before an NFL championship 
game, the weekend before Thanksgiving, etc.) and whether the projected parking buffer on typical 
weekdays and weekends is sufficient to accommodate periods of atypical parking demand. 

Traffic Scope of Work 

The City’s guidelines outline several elements that are to be included in a traffic study. The project’s 
traffic study provides most of these elements. The existing and proposed pedestrian and bicycle 
facilities are described qualitatively in the project’s traffic study. This is probably adequate given 
that trips to the proposed project (a fuel station) would be vehicle trips. Pedestrians and bicycles do 
not need to use a fuel station. 

In summary, the elements required by the City’s guidelines are addressed for the project. 

Traffic Methodology 

LSA examined whether the project trip assignment would require expanding the study area. Based 
on the added traffic volume at the study intersections, it does not appear that additional 
intersections would need to be analyzed to capture the project’s potential impacts. 
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Existing traffic volumes were collected on Wednesdays during non‐holiday weeks as required by the 
City’s guidelines. LSA examined the methodology of traffic volume development and found it to be 
consistent with the City’s guidelines. 

While Highway Capacity Manual 2000 methodology is used to analyze intersection impacts rather 
than the latest 6th edition, this is consistent with the City’s practices. The traffic study appropriately 
applies the City’s significance thresholds. 

In addition to the analysis of City facilities, the traffic study includes analysis of Congestion 
Management Program facilities. 

Conclusion 

In summary, the traffic study has been prepared consistent with the City’s guidelines and industry 
standards and is a sufficient analysis of the project’s potential traffic impacts for use in the 
environmental document. LSA believes additional detail regarding existing parking demand should 
be provided in order to ensure sufficient parking supply will be available after the project is 
complete. 
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