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PROJECT LOCATION 
 
The project site is located at 15 and 26500 Val Verde Drive, within the Carmel Valley Master Plan Area, in Carmel 
Valley, Monterey County, CA. The project site is comprised of three parcels (Assessor's Parcel Numbers [APN] 
015-021-020-000, 015-021-021-000 & 015-021-015-000). 
 
The project site is bordered to the north and south by rural density single family residences, to the east (across Val 
Verde Drive) by open space (previously approved for development of the Carmel Community Life Center, for which 
entitlements have expired), and to the west by existing commercial use buildings and parking lots which are entered 
from Carmel Rancho Boulevard.  
 
PROJECT DESCRIPTION 
 
The project applicant is requesting a Combined Development Permit consisting of: (1) standard subdivision of three 
existing lots totaling 7.9-acres into 24 market rate lots and one inclusionary housing lot; and (2) Administrative 
Permit and Design Approval for development in the “S” (Site Review) and “D” (Design Review) Zoning District. A 
Zoning Ordinance Amendment would also be required to add a clarification to Section 21.14.050 that allows an 
exception to exceed a 4 unit/acre lot density for the purpose of affordable housing pursuant to Policy CV 1.10 in the 
Carmel Valley Master Plan. 
 
The project would allow for the development of 24 market rate single family homes and seven inclusionary units 
(affordable housing). Single family lots would range from 0.24 to 0.38 acre, and it is anticipated that each single 
family home would be approximately 1,670 square feet in size. The inclusionary lot would be 0.91 acre and each of 
the seven units would be approximately 860 square feet. Access would be provided from Val Verde Drive. One 
internal looped road would be constructed on the site, with two entrances to Val Verde Drive. 
 
Two of the three parcels (totaling 6.6 acres) are currently used for row crop agriculture (including strawberries, 
melons, artichokes, squash, pumpkins, fennel, fava beans, zucchini, radishes, and flowers). The third parcel (1.3 
acres), which abuts Val Verde Drive in the southeast corner of the site, includes an existing single-family residence. 
This residence would be removed.  
 
Water would be provided by existing on-site wells and the establishment of a Community Water Distribution 
System. Wastewater service would be provided via connection to the Carmel Area Wastewater District (CAWD). 
The project site is currently outside the CAWD boundaries, and as such will have to be annexed to CAWD before 
service can be provided.  
 
POTENTIAL ENVIRONMENTAL EFFECTS 
 
Aesthetics, Air Quality, Biological Resources, Climate Change, Cultural Resources, Geology and Soils, Hydrology 
and Water Quality, Land Use and Planning, Noise, Population and Housing, Public Services, Recreation, Traffic and 
Circulation, and Utilities and Service Systems. 
 
Cc: State Clearinghouse, Office of Planning and Research 
 1400 Tenth Street, Room 212 
 P.O. Box 3044 
 Sacramento, CA 95812-3044 
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Figure 1: Project Location



Source: BESTOR ENGINEERS, 2014.

Site Plan

Figure 2
County of Monterey

Carmel Rio Road Subdivision EIR
Notice of Preparation

0 45 90 Feet

V a l  V e r d e  D r i v e
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Appendix B 
Visual Impact Study 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







































































Appendix C 
Air Quality 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix C-1 
Modeling Results 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Project Characteristics - 

Land Use - 

North Central Coast Air Basin, Annual

Carmel Rio Existing

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 1.00 Dwelling Unit 0.32 1,800.00 3

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

3

Wind Speed (m/s) Precipitation Freq (Days)2.8 53

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

2.0 Emissions Summary

Utility Company Pacific Gas & Electric Company

2019Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblProjectCharacteristics OperationalYear 2014 2019
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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

2016 0.1100 0.7928 0.4964 6.9000e-
004

1.8700e-
003

0.0544 0.0563 6.7000e-
004

0.0503 0.0509 0.0000 64.2949 64.2949 0.0184 0.0000 64.6805

Total 0.1100 0.7928 0.4964 6.9000e-
004

1.8700e-
003

0.0544 0.0563 6.7000e-
004

0.0503 0.0509 0.0000 64.2949 64.2949 0.0184 0.0000 64.6805

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

2016 0.1100 0.7928 0.4964 6.9000e-
004

1.8700e-
003

0.0544 0.0563 6.7000e-
004

0.0503 0.0509 0.0000 64.2948 64.2948 0.0184 0.0000 64.6804

Total 0.1100 0.7928 0.4964 6.9000e-
004

1.8700e-
003

0.0544 0.0563 6.7000e-
004

0.0503 0.0509 0.0000 64.2948 64.2948 0.0184 0.0000 64.6804

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 0.0728 9.4000e-
004

0.0848 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4453 1.4783 9.7000e-
004

8.0000e-
005

1.5238

Energy 1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 3.9018 3.9018 1.3000e-
004

5.0000e-
005

3.9206

Mobile 6.7900e-
003

0.0181 0.0787 1.6000e-
004

0.0103 2.3000e-
004

0.0105 2.7500e-
003

2.2000e-
004

2.9700e-
003

0.0000 11.5787 11.5787 5.4000e-
004

0.0000 11.5900

Waste 0.0000 0.0000 0.0000 0.0000 0.2680 0.0000 0.2680 0.0158 0.0000 0.6005

Water 0.0000 0.0000 0.0000 0.0000 0.0207 0.1444 0.1651 2.1300e-
003

5.0000e-
005

0.2257

Total 0.0798 0.0205 0.1641 2.0000e-
004

0.0103 0.0113 0.0215 2.7500e-
003

0.0112 0.0140 1.3216 16.0702 17.3918 0.0196 1.8000e-
004

17.8605

Unmitigated Operational
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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 0.0728 9.4000e-
004

0.0848 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4453 1.4783 9.7000e-
004

8.0000e-
005

1.5238

Energy 1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 3.9018 3.9018 1.3000e-
004

5.0000e-
005

3.9206

Mobile 6.7900e-
003

0.0181 0.0787 1.6000e-
004

0.0103 2.3000e-
004

0.0105 2.7500e-
003

2.2000e-
004

2.9700e-
003

0.0000 11.5787 11.5787 5.4000e-
004

0.0000 11.5900

Waste 0.0000 0.0000 0.0000 0.0000 0.2680 0.0000 0.2680 0.0158 0.0000 0.6005

Water 0.0000 0.0000 0.0000 0.0000 0.0207 0.1444 0.1651 2.1300e-
003

5.0000e-
005

0.2257

Total 0.0798 0.0205 0.1641 2.0000e-
004

0.0103 0.0113 0.0215 2.7500e-
003

0.0112 0.0140 1.3216 16.0702 17.3918 0.0196 1.8000e-
004

17.8605

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 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/15/2016 5 1

3 Grading Grading 1/16/2016 1/19/2016 5 2

4 Building Construction Building Construction 1/20/2016 6/7/2016 5 100

5 Paving Paving 6/8/2016 6/14/2016 5 5

6 Architectural Coating Architectural Coating 6/15/2016 6/21/2016 5 5

OffRoad Equipment

Residential Indoor: 3,645; Residential Outdoor: 1,215; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0.5

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 4 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Grading Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Cranes 1 4.00 226 0.29

Building Construction Forklifts 2 6.00 89 0.20

Site Preparation Graders 1 8.00 174 0.41

Paving Pavers 1 7.00 125 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 1.00 255 0.40

Grading Rubber Tired Dozers 1 1.00 255 0.40

Building Construction Tractors/Loaders/Backhoes 2 8.00 97 0.37

Demolition Tractors/Loaders/Backhoes 2 6.00 97 0.37

Grading Tractors/Loaders/Backhoes 2 6.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 7.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 4 10.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 2 5.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 4 10.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 5 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2016

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 6.5600e-
003

0.0562 0.0435 6.0000e-
005

4.0200e-
003

4.0200e-
003

3.8400e-
003

3.8400e-
003

0.0000 5.4141 5.4141 1.0800e-
003

0.0000 5.4369

Total 6.5600e-
003

0.0562 0.0435 6.0000e-
005

4.0200e-
003

4.0200e-
003

3.8400e-
003

3.8400e-
003

0.0000 5.4141 5.4141 1.0800e-
003

0.0000 5.4369

Unmitigated Construction On-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

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 2.4000e-
004

3.6000e-
004

3.2200e-
003

0.0000 4.0000e-
004

0.0000 4.0000e-
004

1.1000e-
004

0.0000 1.1000e-
004

0.0000 0.3732 0.3732 3.0000e-
005

0.0000 0.3737

Total 2.4000e-
004

3.6000e-
004

3.2200e-
003

0.0000 4.0000e-
004

0.0000 4.0000e-
004

1.1000e-
004

0.0000 1.1000e-
004

0.0000 0.3732 0.3732 3.0000e-
005

0.0000 0.3737

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Demolition - 2016

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 6.5600e-
003

0.0562 0.0435 6.0000e-
005

4.0200e-
003

4.0200e-
003

3.8400e-
003

3.8400e-
003

0.0000 5.4141 5.4141 1.0800e-
003

0.0000 5.4369

Total 6.5600e-
003

0.0562 0.0435 6.0000e-
005

4.0200e-
003

4.0200e-
003

3.8400e-
003

3.8400e-
003

0.0000 5.4141 5.4141 1.0800e-
003

0.0000 5.4369

Mitigated Construction On-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

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 2.4000e-
004

3.6000e-
004

3.2200e-
003

0.0000 4.0000e-
004

0.0000 4.0000e-
004

1.1000e-
004

0.0000 1.1000e-
004

0.0000 0.3732 0.3732 3.0000e-
005

0.0000 0.3737

Total 2.4000e-
004

3.6000e-
004

3.2200e-
003

0.0000 4.0000e-
004

0.0000 4.0000e-
004

1.1000e-
004

0.0000 1.1000e-
004

0.0000 0.3732 0.3732 3.0000e-
005

0.0000 0.3737

Mitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.7000e-
004

0.0000 2.7000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 6.8000e-
004

6.8200e-
003

3.6700e-
003

0.0000 4.2000e-
004

4.2000e-
004

3.8000e-
004

3.8000e-
004

0.0000 0.4414 0.4414 1.3000e-
004

0.0000 0.4442

Total 6.8000e-
004

6.8200e-
003

3.6700e-
003

0.0000 2.7000e-
004

4.2000e-
004

6.9000e-
004

3.0000e-
005

3.8000e-
004

4.1000e-
004

0.0000 0.4414 0.4414 1.3000e-
004

0.0000 0.4442

Unmitigated Construction On-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

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

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

Worker 1.0000e-
005

2.0000e-
005

1.6000e-
004

0.0000 2.0000e-
005

0.0000 2.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0187 0.0187 0.0000 0.0000 0.0187

Total 1.0000e-
005

2.0000e-
005

1.6000e-
004

0.0000 2.0000e-
005

0.0000 2.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0187 0.0187 0.0000 0.0000 0.0187

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 2.7000e-
004

0.0000 2.7000e-
004

3.0000e-
005

0.0000 3.0000e-
005

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 6.8000e-
004

6.8200e-
003

3.6700e-
003

0.0000 4.2000e-
004

4.2000e-
004

3.8000e-
004

3.8000e-
004

0.0000 0.4414 0.4414 1.3000e-
004

0.0000 0.4442

Total 6.8000e-
004

6.8200e-
003

3.6700e-
003

0.0000 2.7000e-
004

4.2000e-
004

6.9000e-
004

3.0000e-
005

3.8000e-
004

4.1000e-
004

0.0000 0.4414 0.4414 1.3000e-
004

0.0000 0.4442

Mitigated Construction On-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

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

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

Worker 1.0000e-
005

2.0000e-
005

1.6000e-
004

0.0000 2.0000e-
005

0.0000 2.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0187 0.0187 0.0000 0.0000 0.0187

Total 1.0000e-
005

2.0000e-
005

1.6000e-
004

0.0000 2.0000e-
005

0.0000 2.0000e-
005

1.0000e-
005

0.0000 1.0000e-
005

0.0000 0.0187 0.0187 0.0000 0.0000 0.0187

Mitigated Construction Off-Site
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3.4 Grading - 2016

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 7.5000e-
004

0.0000 7.5000e-
004

4.1000e-
004

0.0000 4.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.3100e-
003

0.0112 8.7000e-
003

1.0000e-
005

8.0000e-
004

8.0000e-
004

7.7000e-
004

7.7000e-
004

0.0000 1.0828 1.0828 2.2000e-
004

0.0000 1.0874

Total 1.3100e-
003

0.0112 8.7000e-
003

1.0000e-
005

7.5000e-
004

8.0000e-
004

1.5500e-
003

4.1000e-
004

7.7000e-
004

1.1800e-
003

0.0000 1.0828 1.0828 2.2000e-
004

0.0000 1.0874

Unmitigated Construction On-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

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

7.0000e-
005

6.4000e-
004

0.0000 8.0000e-
005

0.0000 8.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0746 0.0746 1.0000e-
005

0.0000 0.0748

Total 5.0000e-
005

7.0000e-
005

6.4000e-
004

0.0000 8.0000e-
005

0.0000 8.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0746 0.0746 1.0000e-
005

0.0000 0.0748

Unmitigated Construction Off-Site
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3.4 Grading - 2016

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 7.5000e-
004

0.0000 7.5000e-
004

4.1000e-
004

0.0000 4.1000e-
004

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 1.3100e-
003

0.0112 8.7000e-
003

1.0000e-
005

8.0000e-
004

8.0000e-
004

7.7000e-
004

7.7000e-
004

0.0000 1.0828 1.0828 2.2000e-
004

0.0000 1.0874

Total 1.3100e-
003

0.0112 8.7000e-
003

1.0000e-
005

7.5000e-
004

8.0000e-
004

1.5500e-
003

4.1000e-
004

7.7000e-
004

1.1800e-
003

0.0000 1.0828 1.0828 2.2000e-
004

0.0000 1.0874

Mitigated Construction On-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

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

7.0000e-
005

6.4000e-
004

0.0000 8.0000e-
005

0.0000 8.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0746 0.0746 1.0000e-
005

0.0000 0.0748

Total 5.0000e-
005

7.0000e-
005

6.4000e-
004

0.0000 8.0000e-
005

0.0000 8.0000e-
005

2.0000e-
005

0.0000 2.0000e-
005

0.0000 0.0746 0.0746 1.0000e-
005

0.0000 0.0748

Mitigated Construction Off-Site
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3.5 Building Construction - 2016

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 0.0691 0.6853 0.4106 5.7000e-
004

0.0470 0.0470 0.0432 0.0432 0.0000 53.4584 53.4584 0.0161 0.0000 53.7970

Total 0.0691 0.6853 0.4106 5.7000e-
004

0.0470 0.0470 0.0432 0.0432 0.0000 53.4584 53.4584 0.0161 0.0000 53.7970

Unmitigated Construction On-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

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 0.0000 0.0000 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.5 Building Construction - 2016

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 0.0691 0.6853 0.4106 5.7000e-
004

0.0470 0.0470 0.0432 0.0432 0.0000 53.4583 53.4583 0.0161 0.0000 53.7969

Total 0.0691 0.6853 0.4106 5.7000e-
004

0.0470 0.0470 0.0432 0.0432 0.0000 53.4583 53.4583 0.0161 0.0000 53.7969

Mitigated Construction On-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

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 0.0000 0.0000 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.6 Paving - 2016

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 2.8000e-
003

0.0266 0.0182 3.0000e-
005

1.6500e-
003

1.6500e-
003

1.5300e-
003

1.5300e-
003

0.0000 2.4575 2.4575 6.7000e-
004

0.0000 2.4717

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.8000e-
003

0.0266 0.0182 3.0000e-
005

1.6500e-
003

1.6500e-
003

1.5300e-
003

1.5300e-
003

0.0000 2.4575 2.4575 6.7000e-
004

0.0000 2.4717

Unmitigated Construction On-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

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 2.1000e-
004

3.2000e-
004

2.9000e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

1.0000e-
004

0.0000 1.0000e-
004

0.0000 0.3359 0.3359 2.0000e-
005

0.0000 0.3364

Total 2.1000e-
004

3.2000e-
004

2.9000e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

1.0000e-
004

0.0000 1.0000e-
004

0.0000 0.3359 0.3359 2.0000e-
005

0.0000 0.3364

Unmitigated Construction Off-Site
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3.6 Paving - 2016

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 2.8000e-
003

0.0266 0.0182 3.0000e-
005

1.6500e-
003

1.6500e-
003

1.5300e-
003

1.5300e-
003

0.0000 2.4575 2.4575 6.7000e-
004

0.0000 2.4717

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 2.8000e-
003

0.0266 0.0182 3.0000e-
005

1.6500e-
003

1.6500e-
003

1.5300e-
003

1.5300e-
003

0.0000 2.4575 2.4575 6.7000e-
004

0.0000 2.4717

Mitigated Construction On-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

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 2.1000e-
004

3.2000e-
004

2.9000e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

1.0000e-
004

0.0000 1.0000e-
004

0.0000 0.3359 0.3359 2.0000e-
005

0.0000 0.3364

Total 2.1000e-
004

3.2000e-
004

2.9000e-
003

0.0000 3.6000e-
004

0.0000 3.6000e-
004

1.0000e-
004

0.0000 1.0000e-
004

0.0000 0.3359 0.3359 2.0000e-
005

0.0000 0.3364

Mitigated Construction Off-Site
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3.7 Architectural Coating - 2016

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 0.0282 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 9.2000e-
004

5.9300e-
003

4.7100e-
003

1.0000e-
005

4.9000e-
004

4.9000e-
004

4.9000e-
004

4.9000e-
004

0.0000 0.6383 0.6383 8.0000e-
005

0.0000 0.6399

Total 0.0291 5.9300e-
003

4.7100e-
003

1.0000e-
005

4.9000e-
004

4.9000e-
004

4.9000e-
004

4.9000e-
004

0.0000 0.6383 0.6383 8.0000e-
005

0.0000 0.6399

Unmitigated Construction On-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

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 0.0000 0.0000 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.7 Architectural Coating - 2016

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 0.0282 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 9.2000e-
004

5.9300e-
003

4.7100e-
003

1.0000e-
005

4.9000e-
004

4.9000e-
004

4.9000e-
004

4.9000e-
004

0.0000 0.6383 0.6383 8.0000e-
005

0.0000 0.6399

Total 0.0291 5.9300e-
003

4.7100e-
003

1.0000e-
005

4.9000e-
004

4.9000e-
004

4.9000e-
004

4.9000e-
004

0.0000 0.6383 0.6383 8.0000e-
005

0.0000 0.6399

Mitigated Construction On-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

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 0.0000 0.0000 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

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 6.7900e-
003

0.0181 0.0787 1.6000e-
004

0.0103 2.3000e-
004

0.0105 2.7500e-
003

2.2000e-
004

2.9700e-
003

0.0000 11.5787 11.5787 5.4000e-
004

0.0000 11.5900

Unmitigated 6.7900e-
003

0.0181 0.0787 1.6000e-
004

0.0103 2.3000e-
004

0.0105 2.7500e-
003

2.2000e-
004

2.9700e-
003

0.0000 11.5787 11.5787 5.4000e-
004

0.0000 11.5900

4.1 Mitigation Measures Mobile

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

Single Family Housing 9.57 10.08 8.77 27,451 27,451

Total 9.57 10.08 8.77 27,451 27,451

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

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

5.0 Energy Detail4.4 Fleet Mix

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

0.463435 0.038745 0.210439 0.164429 0.051257 0.007280 0.016684 0.030757 0.003062 0.002166 0.008230 0.000809 0.002706

Historical Energy Use: N
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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

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 2.2295 2.2295 1.0000e-
004

2.0000e-
005

2.2380

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 2.2295 2.2295 1.0000e-
004

2.0000e-
005

2.2380

NaturalGas 
Mitigated

1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 1.6723 1.6723 3.0000e-
005

3.0000e-
005

1.6825

NaturalGas 
Unmitigated

1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 1.6723 1.6723 3.0000e-
005

3.0000e-
005

1.6825

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

Single Family 
Housing

31338.5 1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 1.6723 1.6723 3.0000e-
005

3.0000e-
005

1.6825

Total 1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 1.6723 1.6723 3.0000e-
005

3.0000e-
005

1.6825

Unmitigated

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

Single Family 
Housing

31338.5 1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 1.6723 1.6723 3.0000e-
005

3.0000e-
005

1.6825

Total 1.7000e-
004

1.4400e-
003

6.1000e-
004

1.0000e-
005

1.2000e-
004

1.2000e-
004

1.2000e-
004

1.2000e-
004

0.0000 1.6723 1.6723 3.0000e-
005

3.0000e-
005

1.6825

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

7663.71 2.2295 1.0000e-
004

2.0000e-
005

2.2380

Total 2.2295 1.0000e-
004

2.0000e-
005

2.2380

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 0.0728 9.4000e-
004

0.0848 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4453 1.4783 9.7000e-
004

8.0000e-
005

1.5238

Unmitigated 0.0728 9.4000e-
004

0.0848 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4453 1.4783 9.7000e-
004

8.0000e-
005

1.5238

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

7663.71 2.2295 1.0000e-
004

2.0000e-
005

2.2380

Total 2.2295 1.0000e-
004

2.0000e-
005

2.2380

Mitigated
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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

2.8200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

7.0300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0628 8.5000e-
004

0.0773 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4332 1.4662 9.5000e-
004

8.0000e-
005

1.5114

Landscaping 2.3000e-
004

9.0000e-
005

7.4600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0000 0.0121 0.0121 1.0000e-
005

0.0000 0.0124

Total 0.0728 9.4000e-
004

0.0848 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4453 1.4783 9.6000e-
004

8.0000e-
005

1.5238

Unmitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 0.1651 2.1300e-
003

5.0000e-
005

0.2257

Unmitigated 0.1651 2.1300e-
003

5.0000e-
005

0.2257

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

2.8200e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

7.0300e-
003

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 0.0628 8.5000e-
004

0.0773 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4332 1.4662 9.5000e-
004

8.0000e-
005

1.5114

Landscaping 2.3000e-
004

9.0000e-
005

7.4600e-
003

0.0000 4.0000e-
005

4.0000e-
005

4.0000e-
005

4.0000e-
005

0.0000 0.0121 0.0121 1.0000e-
005

0.0000 0.0124

Total 0.0728 9.4000e-
004

0.0848 3.0000e-
005

0.0109 0.0109 0.0109 0.0109 1.0330 0.4453 1.4783 9.6000e-
004

8.0000e-
005

1.5238

Mitigated
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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

Single Family 
Housing

0.065154 / 
0.0410754

0.1651 2.1300e-
003

5.0000e-
005

0.2257

Total 0.1651 2.1300e-
003

5.0000e-
005

0.2257

Unmitigated

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

0.065154 / 
0.0410754

0.1651 2.1300e-
003

5.0000e-
005

0.2257

Total 0.1651 2.1300e-
003

5.0000e-
005

0.2257

Mitigated

8.0 Waste Detail
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Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 0.2680 0.0158 0.0000 0.6005

 Unmitigated 0.2680 0.0158 0.0000 0.6005

Category/Year

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

1.32 0.2680 0.0158 0.0000 0.6005

Total 0.2680 0.0158 0.0000 0.6005

Unmitigated
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

1.32 0.2680 0.0158 0.0000 0.6005

Total 0.2680 0.0158 0.0000 0.6005

Mitigated

9.0 Operational Offroad

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

Land Use - 

North Central Coast Air Basin, Summer

Carmel Rio Existing

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 1.00 Dwelling Unit 0.32 1,800.00 3

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

3

Wind Speed (m/s) Precipitation Freq (Days)2.8 53

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

2.0 Emissions Summary

Utility Company Pacific Gas & Electric Company

2019Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblProjectCharacteristics OperationalYear 2014 2019
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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

2016 11.6315 13.7058 9.3611 0.0131 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,280.610
9

1,280.610
9

0.3555 0.0000 1,288.076
3

Total 11.6315 13.7058 9.3611 0.0131 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,280.610
9

1,280.610
9

0.3555 0.0000 1,288.076
3

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 11.6315 13.7058 9.3611 0.0131 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,280.610
9

1,280.610
9

0.3555 0.0000 1,288.076
3

Total 11.6315 13.7058 9.3611 0.0131 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,280.610
9

1,280.610
9

0.3555 0.0000 1,288.076
3

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 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Energy 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Mobile 0.0391 0.0978 0.4325 9.6000e-
004

0.0616 1.3600e-
003

0.0630 0.0165 1.2500e-
003

0.0177 77.3591 77.3591 3.4400e-
003

77.4313

Total 1.6269 0.1274 2.4040 1.7500e-
003

0.0616 0.2673 0.3289 0.0165 0.2672 0.2837 27.7717 99.2557 127.0275 0.0294 2.3700e-
003

128.3796

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 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Energy 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Mobile 0.0391 0.0978 0.4325 9.6000e-
004

0.0616 1.3600e-
003

0.0630 0.0165 1.2500e-
003

0.0177 77.3591 77.3591 3.4400e-
003

77.4313

Total 1.6269 0.1274 2.4040 1.7500e-
003

0.0616 0.2673 0.3289 0.0165 0.2672 0.2837 27.7717 99.2557 127.0275 0.0294 2.3700e-
003

128.3796

Mitigated Operational

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/24/2015 9:23 AMPage 3 of 22



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 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/15/2016 5 1

3 Grading Grading 1/16/2016 1/19/2016 5 2

4 Building Construction Building Construction 1/20/2016 6/7/2016 5 100

5 Paving Paving 6/8/2016 6/14/2016 5 5

6 Architectural Coating Architectural Coating 6/15/2016 6/21/2016 5 5

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: 3,645; Residential Outdoor: 1,215; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0.5

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 4 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Grading Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Cranes 1 4.00 226 0.29

Building Construction Forklifts 2 6.00 89 0.20

Site Preparation Graders 1 8.00 174 0.41

Paving Pavers 1 7.00 125 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 1.00 255 0.40

Grading Rubber Tired Dozers 1 1.00 255 0.40

Building Construction Tractors/Loaders/Backhoes 2 8.00 97 0.37

Demolition Tractors/Loaders/Backhoes 2 6.00 97 0.37

Grading Tractors/Loaders/Backhoes 2 6.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 7.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 4 10.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 2 5.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 4 10.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 5 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Unmitigated Construction On-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

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 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Total 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Mitigated Construction On-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

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 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Total 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Mitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.5303 0.0000 0.5303 0.0573 0.0000 0.0573 0.0000 0.0000

Off-Road 1.3593 13.6350 7.3401 9.3500e-
003

0.8338 0.8338 0.7671 0.7671 973.0842 973.0842 0.2935 979.2481

Total 1.3593 13.6350 7.3401 9.3500e-
003

0.5303 0.8338 1.3640 0.0573 0.7671 0.8243 973.0842 973.0842 0.2935 979.2481

Unmitigated Construction On-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

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 0.0237 0.0313 0.3282 5.2000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 43.5001 43.5001 2.9200e-
003

43.5614

Total 0.0237 0.0313 0.3282 5.2000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 43.5001 43.5001 2.9200e-
003

43.5614

Unmitigated Construction Off-Site

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/24/2015 9:23 AMPage 8 of 22



3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.5303 0.0000 0.5303 0.0573 0.0000 0.0573 0.0000 0.0000

Off-Road 1.3593 13.6350 7.3401 9.3500e-
003

0.8338 0.8338 0.7671 0.7671 0.0000 973.0842 973.0842 0.2935 979.2481

Total 1.3593 13.6350 7.3401 9.3500e-
003

0.5303 0.8338 1.3640 0.0573 0.7671 0.8243 0.0000 973.0842 973.0842 0.2935 979.2481

Mitigated Construction On-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

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 0.0237 0.0313 0.3282 5.2000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 43.5001 43.5001 2.9200e-
003

43.5614

Total 0.0237 0.0313 0.3282 5.2000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 43.5001 43.5001 2.9200e-
003

43.5614

Mitigated Construction Off-Site
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3.4 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.7528 0.0000 0.7528 0.4138 0.0000 0.4138 0.0000 0.0000

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.7528 0.8039 1.5566 0.4138 0.7674 1.1811 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Unmitigated Construction On-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

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 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Total 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Unmitigated Construction Off-Site
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3.4 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.7528 0.0000 0.7528 0.4138 0.0000 0.4138 0.0000 0.0000

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.7528 0.8039 1.5566 0.4138 0.7674 1.1811 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Mitigated Construction On-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

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 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Total 0.0475 0.0626 0.6563 1.0400e-
003

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 87.0003 87.0003 5.8300e-
003

87.1228

Mitigated Construction Off-Site
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3.5 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Total 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Unmitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.5 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 0.0000 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Total 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 0.0000 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Mitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Unmitigated Construction On-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

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 0.0854 0.1126 1.1814 1.8800e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 156.6005 156.6005 0.0105 156.8211

Total 0.0854 0.1126 1.1814 1.8800e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 156.6005 156.6005 0.0105 156.8211

Unmitigated Construction Off-Site
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3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 0.0000 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 0.0000 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Mitigated Construction On-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

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 0.0854 0.1126 1.1814 1.8800e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 156.6005 156.6005 0.0105 156.8211

Total 0.0854 0.1126 1.1814 1.8800e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 156.6005 156.6005 0.0105 156.8211

Mitigated Construction Off-Site
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3.7 Architectural Coating - 2016

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 11.2631 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Total 11.6315 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Unmitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.7 Architectural Coating - 2016

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 11.2631 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Total 11.6315 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Mitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0391 0.0978 0.4325 9.6000e-
004

0.0616 1.3600e-
003

0.0630 0.0165 1.2500e-
003

0.0177 77.3591 77.3591 3.4400e-
003

77.4313

Unmitigated 0.0391 0.0978 0.4325 9.6000e-
004

0.0616 1.3600e-
003

0.0630 0.0165 1.2500e-
003

0.0177 77.3591 77.3591 3.4400e-
003

77.4313

4.1 Mitigation Measures Mobile

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

Single Family Housing 9.57 10.08 8.77 27,451 27,451

Total 9.57 10.08 8.77 27,451 27,451

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

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

5.0 Energy Detail4.4 Fleet Mix

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

0.463435 0.038745 0.210439 0.164429 0.051257 0.007280 0.016684 0.030757 0.003062 0.002166 0.008230 0.000809 0.002706

Historical Energy Use: N
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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

NaturalGas 
Mitigated

9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

NaturalGas 
Unmitigated

9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

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

Single Family 
Housing

85.859 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Total 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Unmitigated 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

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

Single Family 
Housing

0.085859 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Total 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Mitigated
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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

0.0154 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0385 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 1.5304 0.0208 1.8853 7.4000e-
004

0.2649 0.2649 0.2649 0.2649 27.7717 11.6471 39.4188 0.0256 2.1800e-
003

40.6342

Landscaping 2.5400e-
003

9.6000e-
004

0.0829 0.0000 4.5000e-
004

4.5000e-
004

4.5000e-
004

4.5000e-
004

0.1486 0.1486 1.5000e-
004

0.1516

Total 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

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

0.0154 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0385 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 1.5304 0.0208 1.8853 7.4000e-
004

0.2649 0.2649 0.2649 0.2649 27.7717 11.6471 39.4188 0.0256 2.1800e-
003

40.6342

Landscaping 2.5400e-
003

9.6000e-
004

0.0829 0.0000 4.5000e-
004

4.5000e-
004

4.5000e-
004

4.5000e-
004

0.1486 0.1486 1.5000e-
004

0.1516

Total 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Mitigated

9.0 Operational Offroad

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

Land Use - 

North Central Coast Air Basin, Winter

Carmel Rio Existing

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 1.00 Dwelling Unit 0.32 1,800.00 3

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

3

Wind Speed (m/s) Precipitation Freq (Days)2.8 53

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

2.0 Emissions Summary

Utility Company Pacific Gas & Electric Company

2019Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)

Table Name Column Name Default Value New Value

tblProjectCharacteristics OperationalYear 2014 2019
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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

2016 11.6315 13.7058 9.3895 0.0130 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,275.531
9

1,275.531
9

0.3555 0.0000 1,282.997
3

Total 11.6315 13.7058 9.3895 0.0130 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,275.531
9

1,275.531
9

0.3555 0.0000 1,282.997
3

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2016 11.6315 13.7058 9.3895 0.0130 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,275.531
9

1,275.531
9

0.3555 0.0000 1,282.997
3

Total 11.6315 13.7058 9.3895 0.0130 0.8349 0.9398 1.6396 0.4356 0.8646 1.2037 0.0000 1,275.531
9

1,275.531
9

0.3555 0.0000 1,282.997
3

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 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Energy 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Mobile 0.0424 0.1103 0.5089 9.2000e-
004

0.0616 1.3700e-
003

0.0630 0.0165 1.2600e-
003

0.0177 73.9949 73.9949 3.4400e-
003

74.0672

Total 1.6302 0.1400 2.4805 1.7100e-
003

0.0616 0.2673 0.3290 0.0165 0.2672 0.2837 27.7717 95.8915 123.6633 0.0294 2.3700e-
003

125.0155

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 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Energy 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Mobile 0.0424 0.1103 0.5089 9.2000e-
004

0.0616 1.3700e-
003

0.0630 0.0165 1.2600e-
003

0.0177 73.9949 73.9949 3.4400e-
003

74.0672

Total 1.6302 0.1400 2.4805 1.7100e-
003

0.0616 0.2673 0.3290 0.0165 0.2672 0.2837 27.7717 95.8915 123.6633 0.0294 2.3700e-
003

125.0155

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 1/1/2016 1/14/2016 5 10

2 Site Preparation Site Preparation 1/15/2016 1/15/2016 5 1

3 Grading Grading 1/16/2016 1/19/2016 5 2

4 Building Construction Building Construction 1/20/2016 6/7/2016 5 100

5 Paving Paving 6/8/2016 6/14/2016 5 5

6 Architectural Coating Architectural Coating 6/15/2016 6/21/2016 5 5

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: 3,645; Residential Outdoor: 1,215; Non-Residential Indoor: 0; Non-Residential Outdoor: 0 (Architectural Coating – sqft)

Acres of Grading (Site Preparation Phase): 0.5

Acres of Grading (Grading Phase): 0

Acres of Paving: 0
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Paving Cement and Mortar Mixers 4 6.00 9 0.56

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Grading Concrete/Industrial Saws 1 8.00 81 0.73

Building Construction Cranes 1 4.00 226 0.29

Building Construction Forklifts 2 6.00 89 0.20

Site Preparation Graders 1 8.00 174 0.41

Paving Pavers 1 7.00 125 0.42

Paving Rollers 1 7.00 80 0.38

Demolition Rubber Tired Dozers 1 1.00 255 0.40

Grading Rubber Tired Dozers 1 1.00 255 0.40

Building Construction Tractors/Loaders/Backhoes 2 8.00 97 0.37

Demolition Tractors/Loaders/Backhoes 2 6.00 97 0.37

Grading Tractors/Loaders/Backhoes 2 6.00 97 0.37

Paving Tractors/Loaders/Backhoes 1 7.00 97 0.37

Site Preparation Tractors/Loaders/Backhoes 1 8.00 97 0.37

Trips and VMT

Phase Name Offroad Equipment 
Count

Worker Trip 
Number

Vendor Trip 
Number

Hauling Trip 
Number

Worker Trip 
Length

Vendor Trip 
Length

Hauling Trip 
Length

Worker Vehicle 
Class

Vendor 
Vehicle Class

Hauling 
Vehicle Class

Demolition 4 10.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 2 5.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 4 10.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 5 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Architectural Coating 1 0.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Unmitigated Construction On-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

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 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Total 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Unmitigated Construction Off-Site

3.1 Mitigation Measures Construction
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3.2 Demolition - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Mitigated Construction On-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

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 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Total 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Mitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.5303 0.0000 0.5303 0.0573 0.0000 0.0573 0.0000 0.0000

Off-Road 1.3593 13.6350 7.3401 9.3500e-
003

0.8338 0.8338 0.7671 0.7671 973.0842 973.0842 0.2935 979.2481

Total 1.3593 13.6350 7.3401 9.3500e-
003

0.5303 0.8338 1.3640 0.0573 0.7671 0.8243 973.0842 973.0842 0.2935 979.2481

Unmitigated Construction On-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

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 0.0253 0.0392 0.3424 4.9000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 40.9607 40.9607 2.9200e-
003

41.0219

Total 0.0253 0.0392 0.3424 4.9000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 40.9607 40.9607 2.9200e-
003

41.0219

Unmitigated Construction Off-Site
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3.3 Site Preparation - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.5303 0.0000 0.5303 0.0573 0.0000 0.0573 0.0000 0.0000

Off-Road 1.3593 13.6350 7.3401 9.3500e-
003

0.8338 0.8338 0.7671 0.7671 0.0000 973.0842 973.0842 0.2935 979.2481

Total 1.3593 13.6350 7.3401 9.3500e-
003

0.5303 0.8338 1.3640 0.0573 0.7671 0.8243 0.0000 973.0842 973.0842 0.2935 979.2481

Mitigated Construction On-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

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 0.0253 0.0392 0.3424 4.9000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 40.9607 40.9607 2.9200e-
003

41.0219

Total 0.0253 0.0392 0.3424 4.9000e-
004

0.0411 4.1000e-
004

0.0415 0.0109 3.8000e-
004

0.0113 40.9607 40.9607 2.9200e-
003

41.0219

Mitigated Construction Off-Site
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3.4 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.7528 0.0000 0.7528 0.4138 0.0000 0.4138 0.0000 0.0000

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.7528 0.8039 1.5566 0.4138 0.7674 1.1811 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Unmitigated Construction On-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

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 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Total 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Unmitigated Construction Off-Site
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3.4 Grading - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 0.7528 0.0000 0.7528 0.4138 0.0000 0.4138 0.0000 0.0000

Off-Road 1.3122 11.2385 8.7048 0.0120 0.8039 0.8039 0.7674 0.7674 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Total 1.3122 11.2385 8.7048 0.0120 0.7528 0.8039 1.5566 0.4138 0.7674 1.1811 0.0000 1,193.610
6

1,193.610
6

0.2386 1,198.621
7

Mitigated Construction On-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

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 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Total 0.0506 0.0785 0.6848 9.8000e-
004

0.0822 8.2000e-
004

0.0830 0.0218 7.5000e-
004

0.0225 81.9213 81.9213 5.8300e-
003

82.0438

Mitigated Construction Off-Site
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3.5 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Total 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Unmitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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3.5 Building Construction - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 0.0000 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Total 1.3816 13.7058 8.2122 0.0113 0.9398 0.9398 0.8646 0.8646 0.0000 1,178.554
9

1,178.554
9

0.3555 1,186.020
2

Mitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Unmitigated Construction On-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

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 0.0911 0.1412 1.2326 1.7700e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 147.4584 147.4584 0.0105 147.6789

Total 0.0911 0.1412 1.2326 1.7700e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 147.4584 147.4584 0.0105 147.6789

Unmitigated Construction Off-Site
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3.6 Paving - 2016

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 0.0000 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.1203 10.6282 7.2935 0.0111 0.6606 0.6606 0.6113 0.6113 0.0000 1,083.583
2

1,083.583
2

0.2969 1,089.817
5

Mitigated Construction On-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

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 0.0911 0.1412 1.2326 1.7700e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 147.4584 147.4584 0.0105 147.6789

Total 0.0911 0.1412 1.2326 1.7700e-
003

0.1479 1.4800e-
003

0.1494 0.0392 1.3500e-
003

0.0406 147.4584 147.4584 0.0105 147.6789

Mitigated Construction Off-Site
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3.7 Architectural Coating - 2016

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 11.2631 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Total 11.6315 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 281.4481 281.4481 0.0332 282.1449

Unmitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Unmitigated Construction Off-Site
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4.0 Operational Detail - Mobile

3.7 Architectural Coating - 2016

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 11.2631 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.3685 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Total 11.6315 2.3722 1.8839 2.9700e-
003

0.1966 0.1966 0.1966 0.1966 0.0000 281.4481 281.4481 0.0332 282.1449

Mitigated Construction On-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

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 0.0000 0.0000 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 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Mitigated Construction Off-Site
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ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 0.0424 0.1103 0.5089 9.2000e-
004

0.0616 1.3700e-
003

0.0630 0.0165 1.2600e-
003

0.0177 73.9949 73.9949 3.4400e-
003

74.0672

Unmitigated 0.0424 0.1103 0.5089 9.2000e-
004

0.0616 1.3700e-
003

0.0630 0.0165 1.2600e-
003

0.0177 73.9949 73.9949 3.4400e-
003

74.0672

4.1 Mitigation Measures Mobile

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

Single Family Housing 9.57 10.08 8.77 27,451 27,451

Total 9.57 10.08 8.77 27,451 27,451

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

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

5.0 Energy Detail4.4 Fleet Mix

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

0.463435 0.038745 0.210439 0.164429 0.051257 0.007280 0.016684 0.030757 0.003062 0.002166 0.008230 0.000809 0.002706

Historical Energy Use: N

CalEEMod Version: CalEEMod.2013.2.2 Date: 9/24/2015 9:17 AMPage 18 of 22



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

9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

NaturalGas 
Unmitigated

9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

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

Single Family 
Housing

85.859 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Total 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Unmitigated

5.1 Mitigation Measures Energy

Historical Energy Use: N
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Mitigated 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Unmitigated 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

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

Single Family 
Housing

0.085859 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Total 9.3000e-
004

7.9100e-
003

3.3700e-
003

5.0000e-
005

6.4000e-
004

6.4000e-
004

6.4000e-
004

6.4000e-
004

10.1011 10.1011 1.9000e-
004

1.9000e-
004

10.1625

Mitigated
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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

0.0154 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0385 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 1.5304 0.0208 1.8853 7.4000e-
004

0.2649 0.2649 0.2649 0.2649 27.7717 11.6471 39.4188 0.0256 2.1800e-
003

40.6342

Landscaping 2.5400e-
003

9.6000e-
004

0.0829 0.0000 4.5000e-
004

4.5000e-
004

4.5000e-
004

4.5000e-
004

0.1486 0.1486 1.5000e-
004

0.1516

Total 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

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

0.0154 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0385 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 1.5304 0.0208 1.8853 7.4000e-
004

0.2649 0.2649 0.2649 0.2649 27.7717 11.6471 39.4188 0.0256 2.1800e-
003

40.6342

Landscaping 2.5400e-
003

9.6000e-
004

0.0829 0.0000 4.5000e-
004

4.5000e-
004

4.5000e-
004

4.5000e-
004

0.1486 0.1486 1.5000e-
004

0.1516

Total 1.5869 0.0217 1.9682 7.4000e-
004

0.2653 0.2653 0.2653 0.2653 27.7717 11.7956 39.5673 0.0258 2.1800e-
003

40.7858

Mitigated

9.0 Operational Offroad

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

Land Use - From project description

Construction Phase - Reflects 18-month construction schedule

Grading - From project plans

Vehicle Trips - From project traffic study

North Central Coast Air Basin, Annual

Carmel Rio Road

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 7.00 Dwelling Unit 0.91 6,020.00 21

Single Family Housing 24.00 Dwelling Unit 6.99 4,080.00 73

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 53

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2018Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

250 0

tblAreaMitigation UseLowVOCPaintResidentialInteriorValu
e

250 0

tblConstructionPhase NumDays 20.00 28.00

tblConstructionPhase NumDays 230.00 285.00

tblConstructionPhase NumDays 20.00 30.00

tblConstructionPhase NumDays 20.00 30.00

tblConstructionPhase PhaseEndDate 8/1/2018 6/30/2018

tblConstructionPhase PhaseEndDate 3/24/2017 4/7/2017

tblConstructionPhase PhaseStartDate 6/23/2018 5/23/2018

tblConstructionPhase PhaseStartDate 2/11/2017 2/25/2017

tblGrading AcresOfGrading 15.00 7.90

tblGrading MaterialExported 0.00 199.00

tblGrading MaterialImported 0.00 11,359.00

tblLandUse LandUseSquareFeet 12,600.00 6,020.00

tblLandUse LandUseSquareFeet 43,200.00 4,080.00

tblLandUse LotAcreage 2.27 0.91

tblLandUse LotAcreage 7.79 6.99

tblLandUse Population 20.00 21.00

tblLandUse Population 69.00 73.00

tblProjectCharacteristics OperationalYear 2014 2018

tblTripsAndVMT WorkerTripNumber 11.00 14.00

tblTripsAndVMT WorkerTripNumber 2.00 3.00

tblVehicleTrips ST_TR 10.08 9.52

tblVehicleTrips WD_TR 9.57 9.52
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2.0 Emissions Summary

2.1 Overall Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.4864 3.9414 2.9913 4.3700e-
003

0.2141 0.2379 0.4520 0.1076 0.2224 0.3300 0.0000 390.7118 390.7118 0.0855 0.0000 392.5081

2018 0.3292 1.4072 1.1455 1.7700e-
003

8.3300e-
003

0.0874 0.0957 2.2300e-
003

0.0820 0.0843 0.0000 155.9628 155.9628 0.0378 0.0000 156.7567

Total 0.8156 5.3486 4.1367 6.1400e-
003

0.2224 0.3253 0.5478 0.1098 0.3044 0.4142 0.0000 546.6746 546.6746 0.1233 0.0000 549.2648

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year tons/yr MT/yr

2017 0.4859 3.9369 2.9881 4.3600e-
003

0.4811 0.2376 0.7187 0.1731 0.2221 0.3952 0.0000 390.3267 390.3267 0.0854 0.0000 392.1209

2018 0.3290 1.4056 1.1442 1.7700e-
003

8.3300e-
003

0.0873 0.0956 2.2300e-
003

0.0819 0.0842 0.0000 155.7884 155.7884 0.0378 0.0000 156.5814

Total 0.8149 5.3425 4.1323 6.1300e-
003

0.4894 0.3250 0.8143 0.1753 0.3040 0.4794 0.0000 546.1152 546.1152 0.1232 0.0000 548.7023

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Area 3.9527 0.0555 5.0242 1.8800e-
003

0.6746 0.6746 0.6746 0.6746 64.0434 27.2349 91.2782 0.0595 5.0400e-
003

94.0888

Energy 5.9000e-
003

0.0504 0.0215 3.2000e-
004

4.0700e-
003

4.0700e-
003

4.0700e-
003

4.0700e-
003

0.0000 122.1534 122.1534 4.0000e-
003

1.6700e-
003

122.7542

Mobile 0.6081 0.6010 2.5955 4.8500e-
003

0.3145 7.4700e-
003

0.3220 0.0843 6.8800e-
003

0.0912 0.0000 364.6582 364.6582 0.0177 0.0000 365.0290

Waste 0.0000 0.0000 0.0000 0.0000 8.3957 0.0000 8.3957 0.4962 0.0000 18.8153

Water 0.0000 0.0000 0.0000 0.0000 0.6408 4.4759 5.1167 0.0660 1.6000e-
003

6.9977

Total 4.5666 0.7069 7.6411 7.0500e-
003

0.3145 0.6861 1.0006 0.0843 0.6855 0.7698 73.0799 518.5224 591.6022 0.6433 8.3100e-
003

607.6850

Unmitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0821 0.1140 0.1068 0.1629 -120.0252 0.1168 -48.6682 -59.6812 0.1183 -15.7312 0.0000 0.1023 0.1023 0.1135 0.0000 0.1024

CalEEMod Version: CalEEMod.2013.2 Date: 8/1/2016 5:56 PMPage 4 of 30



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 3.9527 0.0555 5.0242 1.8800e-
003

0.6746 0.6746 0.6746 0.6746 64.0434 27.2349 91.2782 0.0595 5.0400e-
003

94.0888

Energy 5.9000e-
003

0.0504 0.0215 3.2000e-
004

4.0700e-
003

4.0700e-
003

4.0700e-
003

4.0700e-
003

0.0000 122.1534 122.1534 4.0000e-
003

1.6700e-
003

122.7542

Mobile 0.6081 0.6010 2.5955 4.8500e-
003

0.3145 7.4700e-
003

0.3220 0.0843 6.8800e-
003

0.0912 0.0000 364.6582 364.6582 0.0177 0.0000 365.0290

Waste 0.0000 0.0000 0.0000 0.0000 8.3957 0.0000 8.3957 0.4962 0.0000 18.8153

Water 0.0000 0.0000 0.0000 0.0000 0.6408 4.4759 5.1167 0.0660 1.5900e-
003

6.9967

Total 4.5666 0.7069 7.6411 7.0500e-
003

0.3145 0.6861 1.0006 0.0843 0.6855 0.7698 73.0799 518.5224 591.6022 0.6433 8.3000e-
003

607.6840

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

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 3.1089e-
003

0.1203 1.6785e-
004
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Phase 
Number

Phase Name Phase Type Start Date End Date Num Days 
Week

Num Days Phase Description

1 Demolition Demolition 1/1/2017 1/27/2017 5 20

2 Site Preparation Site Preparation 1/28/2017 2/10/2017 5 10

3 Grading Grading 2/25/2017 4/7/2017 5 30

4 Building Construction Building Construction 4/8/2017 5/11/2018 5 285

5 Paving Paving 5/12/2018 6/22/2018 5 30

6 Architectural Coating Architectural Coating 5/23/2018 6/30/2018 5 28

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

Architectural Coating Air Compressors 1 6.00 78 0.48

Demolition Excavators 3 8.00 162 0.38

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Grading Excavators 1 8.00 162 0.38

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Paving Pavers 2 8.00 125 0.42

Paving Rollers 2 8.00 80 0.38

Demolition Rubber Tired Dozers 2 8.00 255 0.40

Grading Rubber Tired Dozers 1 8.00 255 0.40

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Grading Graders 1 8.00 174 0.41

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Paving Paving Equipment 2 8.00 130 0.36

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Building Construction Welders 1 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0405 0.4270 0.3389 4.0000e-
004

0.0213 0.0213 0.0198 0.0198 0.0000 36.6182 36.6182 0.0101 0.0000 36.8292

Total 0.0405 0.4270 0.3389 4.0000e-
004

0.0213 0.0213 0.0198 0.0198 0.0000 36.6182 36.6182 0.0101 0.0000 36.8292

Unmitigated Construction On-Site

Acres of Grading: 0

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 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 1,445.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 14.00 3.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 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 - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 0.0000 0.0000 0.0000 0.0000 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 2.3000e-
003

9.6000e-
004

8.5400e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0770 1.0770 7.0000e-
005

0.0000 1.0785

Total 2.3000e-
003

9.6000e-
004

8.5400e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0770 1.0770 7.0000e-
005

0.0000 1.0785

Unmitigated Construction Off-Site

Acres of Grading: 0

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 0.0404 0.4265 0.3385 4.0000e-
004

0.0212 0.0212 0.0198 0.0198 0.0000 36.5747 36.5747 0.0100 0.0000 36.7854

Total 0.0404 0.4265 0.3385 4.0000e-
004

0.0212 0.0212 0.0198 0.0198 0.0000 36.5747 36.5747 0.0100 0.0000 36.7854

Mitigated Construction On-Site

CalEEMod Version: CalEEMod.2013.2 Date: 8/1/2016 5:56 PMPage 9 of 30



3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0000 0.0000 0.0000 0.0000 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 2.3000e-
003

9.6000e-
004

8.5400e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0770 1.0770 7.0000e-
005

0.0000 1.0785

Total 2.3000e-
003

9.6000e-
004

8.5400e-
003

1.0000e-
005

1.1900e-
003

1.0000e-
005

1.2000e-
003

3.2000e-
004

1.0000e-
005

3.3000e-
004

0.0000 1.0770 1.0770 7.0000e-
005

0.0000 1.0785

Mitigated Construction Off-Site

Acres of Grading: 0

3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0242 0.2588 0.1970 2.0000e-
004

0.0138 0.0138 0.0127 0.0127 0.0000 18.1577 18.1577 5.5600e-
003

0.0000 18.2745

Total 0.0242 0.2588 0.1970 2.0000e-
004

0.0903 0.0138 0.1041 0.0497 0.0127 0.0623 0.0000 18.1577 18.1577 5.5600e-
003

0.0000 18.2745

Unmitigated Construction On-Site

Acres of Grading: 7.9
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3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.3800e-
003

5.7000e-
004

5.1300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

2.0000e-
004

0.0000 0.6462 0.6462 4.0000e-
005

0.0000 0.6471

Total 1.3800e-
003

5.7000e-
004

5.1300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

2.0000e-
004

0.0000 0.6462 0.6462 4.0000e-
005

0.0000 0.6471

Unmitigated Construction Off-Site

Acres of Grading: 7.9

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 0.0903 0.0000 0.0903 0.0497 0.0000 0.0497 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0242 0.2585 0.1968 2.0000e-
004

0.0138 0.0138 0.0127 0.0127 0.0000 18.1361 18.1361 5.5600e-
003

0.0000 18.2528

Total 0.0242 0.2585 0.1968 2.0000e-
004

0.0903 0.0138 0.1041 0.0497 0.0127 0.0623 0.0000 18.1361 18.1361 5.5600e-
003

0.0000 18.2528

Mitigated Construction On-Site
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3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 1.3800e-
003

5.7000e-
004

5.1300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

2.0000e-
004

0.0000 0.6462 0.6462 4.0000e-
005

0.0000 0.6471

Total 1.3800e-
003

5.7000e-
004

5.1300e-
003

1.0000e-
005

7.2000e-
004

1.0000e-
005

7.2000e-
004

1.9000e-
004

1.0000e-
005

2.0000e-
004

0.0000 0.6462 0.6462 4.0000e-
005

0.0000 0.6471

Mitigated Construction Off-Site

Acres of Grading: 7.9

3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Fugitive Dust 0.0954 0.0000 0.0954 0.0502 0.0000 0.0502 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0518 0.5397 0.3807 4.5000e-
004

0.0306 0.0306 0.0281 0.0281 0.0000 41.4175 41.4175 0.0127 0.0000 41.6840

Total 0.0518 0.5397 0.3807 4.5000e-
004

0.0954 0.0306 0.1260 0.0502 0.0281 0.0784 0.0000 41.4175 41.4175 0.0127 0.0000 41.6840

Unmitigated Construction On-Site
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3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0410 0.1705 0.2036 5.4000e-
004

0.0122 2.5600e-
003

0.0148 3.3600e-
003

2.3500e-
003

5.7200e-
003

0.0000 48.1729 48.1729 3.3000e-
004

0.0000 48.1800

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 3.4500e-
003

1.4300e-
003

0.0128 2.0000e-
005

1.7900e-
003

2.0000e-
005

1.8100e-
003

4.8000e-
004

2.0000e-
005

4.9000e-
004

0.0000 1.6155 1.6155 1.1000e-
004

0.0000 1.6177

Total 0.0444 0.1719 0.2164 5.6000e-
004

0.0140 2.5800e-
003

0.0166 3.8400e-
003

2.3700e-
003

6.2100e-
003

0.0000 49.7884 49.7884 4.4000e-
004

0.0000 49.7977

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 0.0954 0.0000 0.0954 0.0502 0.0000 0.0502 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.0518 0.5391 0.3803 4.5000e-
004

0.0306 0.0306 0.0281 0.0281 0.0000 41.3683 41.3683 0.0127 0.0000 41.6344

Total 0.0518 0.5391 0.3803 4.5000e-
004

0.0954 0.0306 0.1260 0.0502 0.0281 0.0783 0.0000 41.3683 41.3683 0.0127 0.0000 41.6344

Mitigated Construction On-Site
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3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Hauling 0.0410 0.1705 0.2036 5.4000e-
004

0.2792 2.5600e-
003

0.2818 0.0689 2.3500e-
003

0.0712 0.0000 48.1729 48.1729 3.3000e-
004

0.0000 48.1800

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 3.4500e-
003

1.4300e-
003

0.0128 2.0000e-
005

1.7900e-
003

2.0000e-
005

1.8100e-
003

4.8000e-
004

2.0000e-
005

4.9000e-
004

0.0000 1.6155 1.6155 1.1000e-
004

0.0000 1.6177

Total 0.0444 0.1719 0.2164 5.6000e-
004

0.2810 2.5800e-
003

0.2836 0.0694 2.3700e-
003

0.0717 0.0000 49.7884 49.7884 4.4000e-
004

0.0000 49.7977

Mitigated Construction Off-Site

3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.2947 2.5085 1.7223 2.5500e-
003

0.1692 0.1692 0.1589 0.1589 0.0000 227.5052 227.5052 0.0560 0.0000 228.6810

Total 0.2947 2.5085 1.7223 2.5500e-
003

0.1692 0.1692 0.1589 0.1589 0.0000 227.5052 227.5052 0.0560 0.0000 228.6810

Unmitigated Construction On-Site

Acres of Paving: 0
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3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 6.6500e-
003

0.0255 0.0466 7.0000e-
005

1.8300e-
003

4.0000e-
004

2.2300e-
003

5.2000e-
004

3.7000e-
004

8.9000e-
004

0.0000 5.9526 5.9526 5.0000e-
005

0.0000 5.9536

Worker 0.0204 8.4800e-
003

0.0757 1.3000e-
004

0.0106 1.0000e-
004

0.0107 2.8100e-
003

9.0000e-
005

2.9100e-
003

0.0000 9.5492 9.5492 6.4000e-
004

0.0000 9.5626

Total 0.0271 0.0339 0.1223 2.0000e-
004

0.0124 5.0000e-
004

0.0129 3.3300e-
003

4.6000e-
004

3.8000e-
003

0.0000 15.5017 15.5017 6.9000e-
004

0.0000 15.5161

Unmitigated Construction Off-Site

Acres of Paving: 0

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 0.2944 2.5056 1.7202 2.5400e-
003

0.1690 0.1690 0.1587 0.1587 0.0000 227.2345 227.2345 0.0559 0.0000 228.4090

Total 0.2944 2.5056 1.7202 2.5400e-
003

0.1690 0.1690 0.1587 0.1587 0.0000 227.2345 227.2345 0.0559 0.0000 228.4090

Mitigated Construction On-Site
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3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 6.6500e-
003

0.0255 0.0466 7.0000e-
005

1.8300e-
003

4.0000e-
004

2.2300e-
003

5.2000e-
004

3.7000e-
004

8.9000e-
004

0.0000 5.9526 5.9526 5.0000e-
005

0.0000 5.9536

Worker 0.0204 8.4800e-
003

0.0757 1.3000e-
004

0.0106 1.0000e-
004

0.0107 2.8100e-
003

9.0000e-
005

2.9100e-
003

0.0000 9.5492 9.5492 6.4000e-
004

0.0000 9.5626

Total 0.0271 0.0339 0.1223 2.0000e-
004

0.0124 5.0000e-
004

0.0129 3.3300e-
003

4.6000e-
004

3.8000e-
003

0.0000 15.5017 15.5017 6.9000e-
004

0.0000 15.5161

Mitigated Construction Off-Site

Acres of Paving: 0

3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.1268 1.1049 0.8328 1.2700e-
003

0.0710 0.0710 0.0667 0.0667 0.0000 112.4656 112.4656 0.0275 0.0000 113.0436

Total 0.1268 1.1049 0.8328 1.2700e-
003

0.0710 0.0710 0.0667 0.0667 0.0000 112.4656 112.4656 0.0275 0.0000 113.0436

Unmitigated Construction On-Site
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3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 3.1000e-
003

0.0115 0.0223 3.0000e-
005

9.1000e-
004

1.8000e-
004

1.0900e-
003

2.6000e-
004

1.6000e-
004

4.2000e-
004

0.0000 2.9258 2.9258 2.0000e-
005

0.0000 2.9263

Worker 9.2500e-
003

3.7900e-
003

0.0335 7.0000e-
005

5.2900e-
003

5.0000e-
005

5.3400e-
003

1.4100e-
003

5.0000e-
005

1.4500e-
003

0.0000 4.5977 4.5977 2.9000e-
004

0.0000 4.6039

Total 0.0124 0.0153 0.0558 1.0000e-
004

6.2000e-
003

2.3000e-
004

6.4300e-
003

1.6700e-
003

2.1000e-
004

1.8700e-
003

0.0000 7.5235 7.5235 3.1000e-
004

0.0000 7.5301

Unmitigated Construction Off-Site

Acres of Paving: 0

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 0.1266 1.1036 0.8318 1.2700e-
003

0.0709 0.0709 0.0667 0.0667 0.0000 112.3318 112.3318 0.0275 0.0000 112.9091

Total 0.1266 1.1036 0.8318 1.2700e-
003

0.0709 0.0709 0.0667 0.0667 0.0000 112.3318 112.3318 0.0275 0.0000 112.9091

Mitigated Construction On-Site
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3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 3.1000e-
003

0.0115 0.0223 3.0000e-
005

9.1000e-
004

1.8000e-
004

1.0900e-
003

2.6000e-
004

1.6000e-
004

4.2000e-
004

0.0000 2.9258 2.9258 2.0000e-
005

0.0000 2.9263

Worker 9.2500e-
003

3.7900e-
003

0.0335 7.0000e-
005

5.2900e-
003

5.0000e-
005

5.3400e-
003

1.4100e-
003

5.0000e-
005

1.4500e-
003

0.0000 4.5977 4.5977 2.9000e-
004

0.0000 4.6039

Total 0.0124 0.0153 0.0558 1.0000e-
004

6.2000e-
003

2.3000e-
004

6.4300e-
003

1.6700e-
003

2.1000e-
004

1.8700e-
003

0.0000 7.5235 7.5235 3.1000e-
004

0.0000 7.5301

Mitigated Construction Off-Site

Acres of Paving: 0

3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Off-Road 0.0242 0.2574 0.2174 3.3000e-
004

0.0141 0.0141 0.0130 0.0130 0.0000 30.5531 30.5531 9.5100e-
003

0.0000 30.7529

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0242 0.2574 0.2174 3.3000e-
004

0.0141 0.0141 0.0130 0.0130 0.0000 30.5531 30.5531 9.5100e-
003

0.0000 30.7529

Unmitigated Construction On-Site
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3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 0.0000 0.0000 0.0000 0.0000 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 3.1300e-
003

1.2800e-
003

0.0113 2.0000e-
005

1.7900e-
003

2.0000e-
005

1.8100e-
003

4.8000e-
004

2.0000e-
005

4.9000e-
004

0.0000 1.5556 1.5556 1.0000e-
004

0.0000 1.5577

Total 3.1300e-
003

1.2800e-
003

0.0113 2.0000e-
005

1.7900e-
003

2.0000e-
005

1.8100e-
003

4.8000e-
004

2.0000e-
005

4.9000e-
004

0.0000 1.5556 1.5556 1.0000e-
004

0.0000 1.5577

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 0.0241 0.2571 0.2172 3.3000e-
004

0.0141 0.0141 0.0129 0.0129 0.0000 30.5168 30.5168 9.5000e-
003

0.0000 30.7163

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 0.0241 0.2571 0.2172 3.3000e-
004

0.0141 0.0141 0.0129 0.0129 0.0000 30.5168 30.5168 9.5000e-
003

0.0000 30.7163

Mitigated Construction On-Site
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3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

Vendor 0.0000 0.0000 0.0000 0.0000 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 3.1300e-
003

1.2800e-
003

0.0113 2.0000e-
005

1.7900e-
003

2.0000e-
005

1.8100e-
003

4.8000e-
004

2.0000e-
005

4.9000e-
004

0.0000 1.5556 1.5556 1.0000e-
004

0.0000 1.5577

Total 3.1300e-
003

1.2800e-
003

0.0113 2.0000e-
005

1.7900e-
003

2.0000e-
005

1.8100e-
003

4.8000e-
004

2.0000e-
005

4.9000e-
004

0.0000 1.5556 1.5556 1.0000e-
004

0.0000 1.5577

Mitigated Construction Off-Site

3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Archit. Coating 0.1580 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.1800e-
003

0.0281 0.0260 4.0000e-
005

2.1100e-
003

2.1100e-
003

2.1100e-
003

2.1100e-
003

0.0000 3.5746 3.5746 3.4000e-
004

0.0000 3.5817

Total 0.1622 0.0281 0.0260 4.0000e-
005

2.1100e-
003

2.1100e-
003

2.1100e-
003

2.1100e-
003

0.0000 3.5746 3.5746 3.4000e-
004

0.0000 3.5817

Unmitigated Construction On-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0
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3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 5.8000e-
004

2.4000e-
004

2.1200e-
003

0.0000 3.3000e-
004

0.0000 3.4000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.2904 0.2904 2.0000e-
005

0.0000 0.2908

Total 5.8000e-
004

2.4000e-
004

2.1200e-
003

0.0000 3.3000e-
004

0.0000 3.4000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.2904 0.2904 2.0000e-
005

0.0000 0.2908

Unmitigated Construction Off-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0

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 0.1580 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 4.1800e-
003

0.0281 0.0259 4.0000e-
005

2.1100e-
003

2.1100e-
003

2.1100e-
003

2.1100e-
003

0.0000 3.5703 3.5703 3.4000e-
004

0.0000 3.5774

Total 0.1622 0.0281 0.0259 4.0000e-
005

2.1100e-
003

2.1100e-
003

2.1100e-
003

2.1100e-
003

0.0000 3.5703 3.5703 3.4000e-
004

0.0000 3.5774

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

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 0.6081 0.6010 2.5955 4.8500e-
003

0.3145 7.4700e-
003

0.3220 0.0843 6.8800e-
003

0.0912 0.0000 364.6582 364.6582 0.0177 0.0000 365.0290

Unmitigated 0.6081 0.6010 2.5955 4.8500e-
003

0.3145 7.4700e-
003

0.3220 0.0843 6.8800e-
003

0.0912 0.0000 364.6582 364.6582 0.0177 0.0000 365.0290

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

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

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

Worker 5.8000e-
004

2.4000e-
004

2.1200e-
003

0.0000 3.3000e-
004

0.0000 3.4000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.2904 0.2904 2.0000e-
005

0.0000 0.2908

Total 5.8000e-
004

2.4000e-
004

2.1200e-
003

0.0000 3.3000e-
004

0.0000 3.4000e-
004

9.0000e-
005

0.0000 9.0000e-
005

0.0000 0.2904 0.2904 2.0000e-
005

0.0000 0.2908

Mitigated Construction Off-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0

CalEEMod Version: CalEEMod.2013.2 Date: 8/1/2016 5:56 PMPage 22 of 30



4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 66.64 66.64 61.39 189,822 189,822

Single Family Housing 228.48 228.48 210.48 650,818 650,818

Total 295.12 295.12 271.87 840,639 840,639

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

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

5.0 Energy Detail

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.463934 0.038758 0.210530 0.164352 0.051306 0.007282 0.016583 0.030323 0.003051 0.002171 0.008186 0.000820 0.002705

Historical Energy Use: N
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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

Electricity 
Mitigated

0.0000 0.0000 0.0000 0.0000 0.0000 63.7856 63.7856 2.8800e-
003

6.0000e-
004

64.0311

Electricity 
Unmitigated

0.0000 0.0000 0.0000 0.0000 0.0000 63.7856 63.7856 2.8800e-
003

6.0000e-
004

64.0311

NaturalGas 
Mitigated

5.9000e-
003

0.0504 0.0215 3.2000e-
004

4.0700e-
003

4.0700e-
003

4.0700e-
003

4.0700e-
003

0.0000 58.3678 58.3678 1.1200e-
003

1.0700e-
003

58.7230

NaturalGas 
Unmitigated

5.9000e-
003

0.0504 0.0215 3.2000e-
004

4.0700e-
003

4.0700e-
003

4.0700e-
003

4.0700e-
003

0.0000 58.3678 58.3678 1.1200e-
003

1.0700e-
003

58.7230

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

Single Family 
Housing

246981 1.3300e-
003

0.0114 4.8400e-
003

7.0000e-
005

9.2000e-
004

9.2000e-
004

9.2000e-
004

9.2000e-
004

0.0000 13.1798 13.1798 2.5000e-
004

2.4000e-
004

13.2600

Single Family 
Housing

846791 4.5700e-
003

0.0390 0.0166 2.5000e-
004

3.1500e-
003

3.1500e-
003

3.1500e-
003

3.1500e-
003

0.0000 45.1880 45.1880 8.7000e-
004

8.3000e-
004

45.4630

Total 5.9000e-
003

0.0504 0.0214 3.2000e-
004

4.0700e-
003

4.0700e-
003

4.0700e-
003

4.0700e-
003

0.0000 58.3678 58.3678 1.1200e-
003

1.0700e-
003

58.7230

Unmitigated
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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

Single Family 
Housing

246981 1.3300e-
003

0.0114 4.8400e-
003

7.0000e-
005

9.2000e-
004

9.2000e-
004

9.2000e-
004

9.2000e-
004

0.0000 13.1798 13.1798 2.5000e-
004

2.4000e-
004

13.2600

Single Family 
Housing

846791 4.5700e-
003

0.0390 0.0166 2.5000e-
004

3.1500e-
003

3.1500e-
003

3.1500e-
003

3.1500e-
003

0.0000 45.1880 45.1880 8.7000e-
004

8.3000e-
004

45.4630

Total 5.9000e-
003

0.0504 0.0214 3.2000e-
004

4.0700e-
003

4.0700e-
003

4.0700e-
003

4.0700e-
003

0.0000 58.3678 58.3678 1.1200e-
003

1.0700e-
003

58.7230

Mitigated

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

169751 49.3824 2.2300e-
003

4.6000e-
004

49.5725

Single Family 
Housing

49510.6 14.4032 6.5000e-
004

1.3000e-
004

14.4586

Total 63.7856 2.8800e-
003

5.9000e-
004

64.0311

Unmitigated
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6.1 Mitigation Measures Area

6.0 Area Detail

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category tons/yr MT/yr

Mitigated 3.9527 0.0555 5.0242 1.8800e-
003

0.6746 0.6746 0.6746 0.6746 64.0434 27.2349 91.2782 0.0595 5.0400e-
003

94.0888

Unmitigated 3.9527 0.0555 5.0242 1.8800e-
003

0.6746 0.6746 0.6746 0.6746 64.0434 27.2349 91.2782 0.0595 5.0400e-
003

94.0888

5.3 Energy by Land Use - Electricity

Electricity 
Use

Total CO2 CH4 N2O CO2e

Land Use kWh/yr MT/yr

Single Family 
Housing

169751 49.3824 2.2300e-
003

4.6000e-
004

49.5725

Single Family 
Housing

49510.6 14.4032 6.5000e-
004

1.3000e-
004

14.4586

Total 63.7856 2.8800e-
003

5.9000e-
004

64.0311

Mitigated
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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

0.0158 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0395 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 3.8903 0.0528 4.7924 1.8700e-
003

0.6733 0.6733 0.6733 0.6733 64.0434 26.8589 90.9022 0.0591 5.0400e-
003

93.7050

Landscaping 7.1500e-
003

2.6900e-
003

0.2318 1.0000e-
005

1.2700e-
003

1.2700e-
003

1.2700e-
003

1.2700e-
003

0.0000 0.3760 0.3760 3.7000e-
004

0.0000 0.3838

Total 3.9527 0.0555 5.0242 1.8800e-
003

0.6746 0.6746 0.6746 0.6746 64.0434 27.2349 91.2782 0.0595 5.0400e-
003

94.0888

Unmitigated

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

0.0158 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.0395 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 3.8903 0.0528 4.7924 1.8700e-
003

0.6733 0.6733 0.6733 0.6733 64.0434 26.8589 90.9022 0.0591 5.0400e-
003

93.7050

Landscaping 7.1500e-
003

2.6900e-
003

0.2318 1.0000e-
005

1.2700e-
003

1.2700e-
003

1.2700e-
003

1.2700e-
003

0.0000 0.3760 0.3760 3.7000e-
004

0.0000 0.3838

Total 3.9527 0.0555 5.0242 1.8800e-
003

0.6746 0.6746 0.6746 0.6746 64.0434 27.2349 91.2782 0.0595 5.0400e-
003

94.0888

Mitigated
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7.1 Mitigation Measures Water

Total CO2 CH4 N2O CO2e

Category MT/yr

Mitigated 5.1167 0.0660 1.5900e-
003

6.9967

Unmitigated 5.1167 0.0660 1.6000e-
003

6.9977

7.2 Water by Land Use

Indoor/Out
door Use

Total CO2 CH4 N2O CO2e

Land Use Mgal MT/yr

Single Family 
Housing

2.01977 / 
1.27334

5.1167 0.0660 1.6000e-
003

6.9977

Total 5.1167 0.0660 1.6000e-
003

6.9977

Unmitigated

7.0 Water Detail
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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

Single Family 
Housing

2.01977 / 
1.27334

5.1167 0.0660 1.5900e-
003

6.9967

Total 5.1167 0.0660 1.5900e-
003

6.9967

Mitigated

8.0 Waste Detail

Total CO2 CH4 N2O CO2e

MT/yr

 Mitigated 8.3957 0.4962 0.0000 18.8153

 Unmitigated 8.3957 0.4962 0.0000 18.8153

Category/Year
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10.0 Vegetation

8.2 Waste by Land Use

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

41.36 8.3957 0.4962 0.0000 18.8153

Total 8.3957 0.4962 0.0000 18.8153

Unmitigated

Waste 
Disposed

Total CO2 CH4 N2O CO2e

Land Use tons MT/yr

Single Family 
Housing

41.36 8.3957 0.4962 0.0000 18.8153

Total 8.3957 0.4962 0.0000 18.8153

Mitigated

9.0 Operational Offroad

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

CalEEMod Version: CalEEMod.2013.2 Date: 8/1/2016 5:56 PMPage 30 of 30



Project Characteristics - 

Land Use - From project description

Construction Phase - Reflects 18-month construction schedule

Grading - From project plans

Vehicle Trips - From project traffic study

North Central Coast Air Basin, Summer

Carmel Rio Road

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 7.00 Dwelling Unit 0.91 6,020.00 21

Single Family Housing 24.00 Dwelling Unit 6.99 4,080.00 73

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 53

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2018Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

250 0

tblAreaMitigation UseLowVOCPaintResidentialInteriorValu
e

250 0

tblConstructionPhase NumDays 20.00 28.00

tblConstructionPhase NumDays 230.00 285.00

tblConstructionPhase NumDays 20.00 30.00

tblConstructionPhase NumDays 20.00 30.00

tblConstructionPhase PhaseEndDate 8/1/2018 6/30/2018

tblConstructionPhase PhaseEndDate 3/24/2017 4/7/2017

tblConstructionPhase PhaseStartDate 6/23/2018 5/23/2018

tblConstructionPhase PhaseStartDate 2/11/2017 2/25/2017

tblGrading AcresOfGrading 15.00 7.90

tblGrading MaterialExported 0.00 199.00

tblGrading MaterialImported 0.00 11,359.00

tblLandUse LandUseSquareFeet 12,600.00 6,020.00

tblLandUse LandUseSquareFeet 43,200.00 4,080.00

tblLandUse LotAcreage 2.27 0.91

tblLandUse LotAcreage 7.79 6.99

tblLandUse Population 20.00 21.00

tblLandUse Population 69.00 73.00

tblProjectCharacteristics OperationalYear 2014 2018

tblTripsAndVMT WorkerTripNumber 11.00 14.00

tblTripsAndVMT WorkerTripNumber 2.00 3.00

tblVehicleTrips ST_TR 10.08 9.52

tblVehicleTrips WD_TR 9.57 9.52
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.2652 51.8538 40.4459 0.0670 18.2141 2.7556 20.9697 9.9699 2.5352 12.5051 0.0000 6,712.842
8

6,712.842
8

1.2361 0.0000 6,738.800
0

2018 13.4294 23.5643 18.5995 0.0290 0.1479 1.4991 1.6338 0.0392 1.4092 1.4453 0.0000 2,790.916
1

2,790.916
1

0.7344 0.0000 2,806.338
7

Total 19.6946 75.4181 59.0454 0.0960 18.3620 4.2547 22.6035 10.0091 3.9443 13.9504 0.0000 9,503.758
9

9,503.758
9

1.9705 0.0000 9,545.138
7

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.2621 51.8063 40.4097 0.0670 25.7911 2.7531 27.9995 9.9699 2.5328 12.5027 0.0000 6,710.050
4

6,710.050
4

1.2349 0.0000 6,735.984
0

2018 13.4276 23.5430 18.5834 0.0289 0.1479 1.4977 1.6324 0.0392 1.4079 1.4440 0.0000 2,788.521
6

2,788.521
6

0.7337 0.0000 2,803.930
2

Total 19.6897 75.3493 58.9931 0.0960 25.9390 4.2508 29.6320 10.0091 3.9407 13.9468 0.0000 9,498.572
0

9,498.572
0

1.9687 0.0000 9,539.914
2

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Energy 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

Mobile 3.1758 3.1010 13.6525 0.0282 1.8037 0.0415 1.8452 0.4820 0.0382 0.5203 2,329.812
9

2,329.812
9

0.1082 2,332.085
9

Total 98.4747 4.6944 133.2332 0.0757 1.8037 16.4999 18.3036 0.4820 16.4961 16.9782 1,721.847
3

3,409.081
0

5,130.928
3

1.7085 0.1419 5,210.796
4

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 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Energy 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

Mobile 3.1758 3.1010 13.6525 0.0282 1.8037 0.0415 1.8452 0.4820 0.0382 0.5203 2,329.812
9

2,329.812
9

0.1082 2,332.085
9

Total 98.4747 4.6944 133.2332 0.0757 1.8037 16.4999 18.3036 0.4820 16.4961 16.9782 1,721.847
3

3,409.081
0

5,130.928
3

1.7085 0.1419 5,210.796
4

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0250 0.0913 0.0885 0.0417 -41.2646 0.0914 -31.0944 0.0000 0.0915 0.0258 0.0000 0.0546 0.0546 0.0908 0.0000 0.0547
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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 1/1/2017 1/27/2017 5 20

2 Site Preparation Site Preparation 1/28/2017 2/10/2017 5 10

3 Grading Grading 2/25/2017 4/7/2017 5 30

4 Building Construction Building Construction 4/8/2017 5/11/2018 5 285

5 Paving Paving 5/12/2018 6/22/2018 5 30

6 Architectural Coating Architectural Coating 5/23/2018 6/30/2018 5 28

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

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Demolition Excavators 3 8.00 162 0.38

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Grading Excavators 1 8.00 162 0.38

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Paving Pavers 2 8.00 125 0.42

Paving Rollers 2 8.00 80 0.38

Demolition Rubber Tired Dozers 2 8.00 255 0.40

Grading Rubber Tired Dozers 1 8.00 255 0.40

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Grading Graders 1 8.00 174 0.41

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Paving Paving Equipment 2 8.00 130 0.36

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Building Construction Welders 1 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 4.0482 42.6971 33.8934 0.0399 2.1252 2.1252 1.9797 1.9797 4,036.467
4

4,036.467
4

1.1073 4,059.721
1

Total 4.0482 42.6971 33.8934 0.0399 2.1252 2.1252 1.9797 1.9797 4,036.467
4

4,036.467
4

1.1073 4,059.721
1

Unmitigated Construction On-Site

Acres of Grading: 0

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 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 1,445.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 14.00 3.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 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 - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.2148 0.0836 0.8740 1.5600e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 125.5559 125.5559 7.9400e-
003

125.7226

Total 0.2148 0.0836 0.8740 1.5600e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 125.5559 125.5559 7.9400e-
003

125.7226

Unmitigated Construction Off-Site

Acres of Grading: 0

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 4.0445 42.6579 33.8623 0.0399 2.1233 2.1233 1.9779 1.9779 0.0000 4,032.764
1

4,032.764
1

1.1063 4,055.996
5

Total 4.0445 42.6579 33.8623 0.0399 2.1233 2.1233 1.9779 1.9779 0.0000 4,032.764
1

4,032.764
1

1.1063 4,055.996
5

Mitigated Construction On-Site
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 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 0.2148 0.0836 0.8740 1.5600e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 125.5559 125.5559 7.9400e-
003

125.7226

Total 0.2148 0.0836 0.8740 1.5600e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 125.5559 125.5559 7.9400e-
003

125.7226

Mitigated Construction Off-Site

Acres of Grading: 0

3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.8382 51.7535 39.3970 0.0391 2.7542 2.7542 2.5339 2.5339 4,003.085
9

4,003.085
9

1.2265 4,028.843
2

Total 4.8382 51.7535 39.3970 0.0391 18.0663 2.7542 20.8205 9.9307 2.5339 12.4646 4,003.085
9

4,003.085
9

1.2265 4,028.843
2

Unmitigated Construction On-Site

Acres of Grading: 7.9
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3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.2578 0.1003 1.0488 1.8800e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 150.6671 150.6671 9.5200e-
003

150.8671

Total 0.2578 0.1003 1.0488 1.8800e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 150.6671 150.6671 9.5200e-
003

150.8671

Unmitigated Construction Off-Site

Acres of Grading: 7.9

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 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.8338 51.7060 39.3609 0.0391 2.7517 2.7517 2.5316 2.5316 0.0000 3,999.413
3

3,999.413
3

1.2254 4,025.147
0

Total 4.8338 51.7060 39.3609 0.0391 18.0663 2.7517 20.8180 9.9307 2.5316 12.4622 0.0000 3,999.413
3

3,999.413
3

1.2254 4,025.147
0

Mitigated Construction On-Site
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3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.2578 0.1003 1.0488 1.8800e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 150.6671 150.6671 9.5200e-
003

150.8671

Total 0.2578 0.1003 1.0488 1.8800e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 150.6671 150.6671 9.5200e-
003

150.8671

Mitigated Construction Off-Site

Acres of Grading: 7.9

3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.3610 0.0000 6.3610 3.3494 0.0000 3.3494 0.0000 0.0000

Off-Road 3.4555 35.9825 25.3812 0.0297 2.0388 2.0388 1.8757 1.8757 3,043.666
7

3,043.666
7

0.9326 3,063.250
7

Total 3.4555 35.9825 25.3812 0.0297 6.3610 2.0388 8.3998 3.3494 1.8757 5.2251 3,043.666
7

3,043.666
7

0.9326 3,063.250
7

Unmitigated Construction On-Site
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3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.5949 10.9303 10.2739 0.0357 0.8392 0.1703 1.0096 0.2298 0.1567 0.3865 3,543.620
2

3,543.620
2

0.0245 3,544.133
8

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 0.2148 0.0836 0.8740 1.5600e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 125.5559 125.5559 7.9400e-
003

125.7226

Total 2.8097 11.0139 11.1480 0.0373 0.9625 0.1715 1.1339 0.2625 0.1578 0.4203 3,669.176
1

3,669.176
1

0.0324 3,669.856
3

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 6.3610 0.0000 6.3610 3.3494 0.0000 3.3494 0.0000 0.0000

Off-Road 3.4524 35.9494 25.3579 0.0297 2.0369 2.0369 1.8740 1.8740 0.0000 3,040.874
3

3,040.874
3

0.9317 3,060.440
4

Total 3.4524 35.9494 25.3579 0.0297 6.3610 2.0369 8.3979 3.3494 1.8740 5.2234 0.0000 3,040.874
3

3,040.874
3

0.9317 3,060.440
4

Mitigated Construction On-Site
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3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.5949 10.9303 10.2739 0.0357 19.3069 0.1703 19.4773 4.7628 0.1567 4.9195 3,543.620
2

3,543.620
2

0.0245 3,544.133
8

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 0.2148 0.0836 0.8740 1.5600e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 125.5559 125.5559 7.9400e-
003

125.7226

Total 2.8097 11.0139 11.1480 0.0373 19.4302 0.1715 19.6016 4.7955 0.1578 4.9532 3,669.176
1

3,669.176
1

0.0324 3,669.856
3

Mitigated Construction Off-Site

3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Unmitigated Construction On-Site

Acres of Paving: 0
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3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0646 0.2587 0.3572 7.0000e-
004

0.0197 4.2000e-
003

0.0239 5.6100e-
003

3.8600e-
003

9.4700e-
003

69.2953 69.2953 5.4000e-
004

69.3067

Worker 0.2005 0.0780 0.8158 1.4600e-
003

0.1150 1.0900e-
003

0.1161 0.0305 1.0000e-
003

0.0315 117.1855 117.1855 7.4100e-
003

117.3411

Total 0.2651 0.3367 1.1730 2.1600e-
003

0.1348 5.2900e-
003

0.1400 0.0361 4.8600e-
003

0.0410 186.4809 186.4809 7.9500e-
003

186.6478

Unmitigated Construction Off-Site

Acres of Paving: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.0995 26.3814 18.1125 0.0268 1.7796 1.7796 1.6714 1.6714 0.0000 2,637.383
4

2,637.383
4

0.6491 2,651.014
6

Total 3.0995 26.3814 18.1125 0.0268 1.7796 1.7796 1.6714 1.6714 0.0000 2,637.383
4

2,637.383
4

0.6491 2,651.014
6

Mitigated Construction On-Site
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3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0646 0.2587 0.3572 7.0000e-
004

0.0197 4.2000e-
003

0.0239 5.6100e-
003

3.8600e-
003

9.4700e-
003

69.2953 69.2953 5.4000e-
004

69.3067

Worker 0.2005 0.0780 0.8158 1.4600e-
003

0.1150 1.0900e-
003

0.1161 0.0305 1.0000e-
003

0.0315 117.1855 117.1855 7.4100e-
003

117.3411

Total 0.2651 0.3367 1.1730 2.1600e-
003

0.1348 5.2900e-
003

0.1400 0.0361 4.8600e-
003

0.0410 186.4809 186.4809 7.9500e-
003

186.6478

Mitigated Construction Off-Site

Acres of Paving: 0

3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6687 23.2608 17.5327 0.0268 1.4943 1.4943 1.4048 1.4048 2,609.939
0

2,609.939
0

0.6387 2,623.351
7

Total 2.6687 23.2608 17.5327 0.0268 1.4943 1.4943 1.4048 1.4048 2,609.939
0

2,609.939
0

0.6387 2,623.351
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0602 0.2337 0.3404 7.0000e-
004

0.0197 3.7500e-
003

0.0235 5.6100e-
003

3.4500e-
003

9.0500e-
003

68.1207 68.1207 5.2000e-
004

68.1316

Worker 0.1816 0.0698 0.7264 1.4600e-
003

0.1150 1.0300e-
003

0.1160 0.0305 9.5000e-
004

0.0315 112.8564 112.8564 6.7500e-
003

112.9983

Total 0.2418 0.3035 1.0668 2.1600e-
003

0.1348 4.7800e-
003

0.1395 0.0361 4.4000e-
003

0.0405 180.9772 180.9772 7.2700e-
003

181.1299

Unmitigated Construction Off-Site

Acres of Paving: 0

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 2.6662 23.2395 17.5166 0.0268 1.4929 1.4929 1.4035 1.4035 0.0000 2,607.544
5

2,607.544
5

0.6381 2,620.944
9

Total 2.6662 23.2395 17.5166 0.0268 1.4929 1.4929 1.4035 1.4035 0.0000 2,607.544
5

2,607.544
5

0.6381 2,620.944
9

Mitigated Construction On-Site
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3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0602 0.2337 0.3404 7.0000e-
004

0.0197 3.7500e-
003

0.0235 5.6100e-
003

3.4500e-
003

9.0500e-
003

68.1207 68.1207 5.2000e-
004

68.1316

Worker 0.1816 0.0698 0.7264 1.4600e-
003

0.1150 1.0300e-
003

0.1160 0.0305 9.5000e-
004

0.0315 112.8564 112.8564 6.7500e-
003

112.9983

Total 0.2418 0.3035 1.0668 2.1600e-
003

0.1348 4.7800e-
003

0.1395 0.0361 4.4000e-
003

0.0405 180.9772 180.9772 7.2700e-
003

181.1299

Mitigated Construction Off-Site

Acres of Paving: 0

3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Unmitigated Construction On-Site
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3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.1946 0.0747 0.7783 1.5600e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 120.9176 120.9176 7.2400e-
003

121.0696

Total 0.1946 0.0747 0.7783 1.5600e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 120.9176 120.9176 7.2400e-
003

121.0696

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6099 17.1470 14.4811 0.0223 0.9378 0.9378 0.8628 0.8628 0.0000 2,243.209
6

2,243.209
6

0.6983 2,257.874
7

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6099 17.1470 14.4811 0.0223 0.9378 0.9378 0.8628 0.8628 0.0000 2,243.209
6

2,243.209
6

0.6983 2,257.874
7

Mitigated Construction On-Site
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3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.1946 0.0747 0.7783 1.5600e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 120.9176 120.9176 7.2400e-
003

121.0696

Total 0.1946 0.0747 0.7783 1.5600e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 120.9176 120.9176 7.2400e-
003

121.0696

Mitigated Construction Off-Site

3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 11.2858 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2986 2.0058 1.8542 2.9700e-
003

0.1506 0.1506 0.1506 0.1506 281.4485 281.4485 0.0267 282.0102

Total 11.5844 2.0058 1.8542 2.9700e-
003

0.1506 0.1506 0.1506 0.1506 281.4485 281.4485 0.0267 282.0102

Unmitigated Construction On-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0
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3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0389 0.0150 0.1557 3.1000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

24.1835 24.1835 1.4500e-
003

24.2139

Total 0.0389 0.0150 0.1557 3.1000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

24.1835 24.1835 1.4500e-
003

24.2139

Unmitigated Construction Off-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0

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 11.2858 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2984 2.0039 1.8525 2.9700e-
003

0.1504 0.1504 0.1504 0.1504 0.0000 281.1903 281.1903 0.0267 281.7514

Total 11.5842 2.0039 1.8525 2.9700e-
003

0.1504 0.1504 0.1504 0.1504 0.0000 281.1903 281.1903 0.0267 281.7514

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

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 3.1758 3.1010 13.6525 0.0282 1.8037 0.0415 1.8452 0.4820 0.0382 0.5203 2,329.812
9

2,329.812
9

0.1082 2,332.085
9

Unmitigated 3.1758 3.1010 13.6525 0.0282 1.8037 0.0415 1.8452 0.4820 0.0382 0.5203 2,329.812
9

2,329.812
9

0.1082 2,332.085
9

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0389 0.0150 0.1557 3.1000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

24.1835 24.1835 1.4500e-
003

24.2139

Total 0.0389 0.0150 0.1557 3.1000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

24.1835 24.1835 1.4500e-
003

24.2139

Mitigated Construction Off-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0
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4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 66.64 66.64 61.39 189,822 189,822

Single Family Housing 228.48 228.48 210.48 650,818 650,818

Total 295.12 295.12 271.87 840,639 840,639

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

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

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

0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

NaturalGas 
Unmitigated

0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.463934 0.038758 0.210530 0.164352 0.051306 0.007282 0.016583 0.030323 0.003051 0.002171 0.008186 0.000820 0.002705

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

Single Family 
Housing

2319.98 0.0250 0.2138 0.0910 1.3600e-
003

0.0173 0.0173 0.0173 0.0173 272.9383 272.9383 5.2300e-
003

5.0000e-
003

274.5994

Single Family 
Housing

676.66 7.3000e-
003

0.0624 0.0265 4.0000e-
004

5.0400e-
003

5.0400e-
003

5.0400e-
003

5.0400e-
003

79.6070 79.6070 1.5300e-
003

1.4600e-
003

80.0915

Total 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

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

Single Family 
Housing

0.67666 7.3000e-
003

0.0624 0.0265 4.0000e-
004

5.0400e-
003

5.0400e-
003

5.0400e-
003

5.0400e-
003

79.6070 79.6070 1.5300e-
003

1.4600e-
003

80.0915

Single Family 
Housing

2.31998 0.0250 0.2138 0.0910 1.3600e-
003

0.0173 0.0173 0.0173 0.0173 272.9383 272.9383 5.2300e-
003

5.0000e-
003

274.5994

Total 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

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 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Unmitigated 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

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

0.0866 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.2161 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 94.8845 1.2873 116.8875 0.0457 16.4220 16.4220 16.4215 16.4215 1,721.847
3

722.1177 2,443.965
0

1.5890 0.1354 2,519.318
8

Landscaping 0.0794 0.0299 2.5756 1.4000e-
004

0.0141 0.0141 0.0141 0.0141 4.6051 4.6051 4.5600e-
003

4.7010

Total 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

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

0.0866 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.2161 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 94.8845 1.2873 116.8875 0.0457 16.4220 16.4220 16.4215 16.4215 1,721.847
3

722.1177 2,443.965
0

1.5890 0.1354 2,519.318
8

Landscaping 0.0794 0.0299 2.5756 1.4000e-
004

0.0141 0.0141 0.0141 0.0141 4.6051 4.6051 4.5600e-
003

4.7010

Total 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Mitigated

9.0 Operational Offroad

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

Land Use - From project description

Construction Phase - Reflects 18-month construction schedule

Grading - From project plans

Vehicle Trips - From project traffic study

North Central Coast Air Basin, Winter

Carmel Rio Road

1.1 Land Usage

Land Uses Size Metric Lot Acreage Floor Surface Area Population

Single Family Housing 7.00 Dwelling Unit 0.91 6,020.00 21

Single Family Housing 24.00 Dwelling Unit 6.99 4,080.00 73

1.2 Other Project Characteristics

Urbanization

Climate Zone

Urban

4

Wind Speed (m/s) Precipitation Freq (Days)2.8 53

1.3 User Entered Comments & Non-Default Data

1.0 Project Characteristics

Utility Company Pacific Gas & Electric Company

2018Operational Year

CO2 Intensity 
(lb/MWhr)

641.35 0.029CH4 Intensity 
(lb/MWhr)

0.006N2O Intensity 
(lb/MWhr)
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Table Name Column Name Default Value New Value

tblAreaMitigation UseLowVOCPaintNonresidentialExteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintNonresidentialInteriorV
alue

250 0

tblAreaMitigation UseLowVOCPaintResidentialExteriorValu
e

250 0

tblAreaMitigation UseLowVOCPaintResidentialInteriorValu
e

250 0

tblConstructionPhase NumDays 20.00 28.00

tblConstructionPhase NumDays 230.00 285.00

tblConstructionPhase NumDays 20.00 30.00

tblConstructionPhase NumDays 20.00 30.00

tblConstructionPhase PhaseEndDate 8/1/2018 6/30/2018

tblConstructionPhase PhaseEndDate 3/24/2017 4/7/2017

tblConstructionPhase PhaseStartDate 6/23/2018 5/23/2018

tblConstructionPhase PhaseStartDate 2/11/2017 2/25/2017

tblGrading AcresOfGrading 15.00 7.90

tblGrading MaterialExported 0.00 199.00

tblGrading MaterialImported 0.00 11,359.00

tblLandUse LandUseSquareFeet 12,600.00 6,020.00

tblLandUse LandUseSquareFeet 43,200.00 4,080.00

tblLandUse LotAcreage 2.27 0.91

tblLandUse LotAcreage 7.79 6.99

tblLandUse Population 20.00 21.00

tblLandUse Population 69.00 73.00

tblProjectCharacteristics OperationalYear 2014 2018

tblTripsAndVMT WorkerTripNumber 11.00 14.00

tblTripsAndVMT WorkerTripNumber 2.00 3.00

tblVehicleTrips ST_TR 10.08 9.52

tblVehicleTrips WD_TR 9.57 9.52
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2.0 Emissions Summary

2.1 Overall Construction (Maximum Daily Emission)

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.7213 51.8793 43.4141 0.0670 18.2141 2.7556 20.9697 9.9699 2.5352 12.5051 0.0000 6,697.124
1

6,697.124
1

1.2361 0.0000 6,723.081
3

2018 13.4887 23.5934 18.8830 0.0289 0.1479 1.4991 1.6339 0.0392 1.4092 1.4453 0.0000 2,783.770
6

2,783.770
6

0.7344 0.0000 2,799.193
2

Total 20.2100 75.4728 62.2971 0.0959 18.3620 4.2547 22.6036 10.0091 3.9444 13.9504 0.0000 9,480.894
7

9,480.894
7

1.9705 0.0000 9,522.274
6

Unmitigated Construction

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Year lb/day lb/day

2017 6.7181 51.8319 43.3908 0.0669 25.7911 2.7531 28.0001 9.9699 2.5328 12.5027 0.0000 6,694.331
7

6,694.331
7

1.2349 0.0000 6,720.265
3

2018 13.4870 23.5721 18.8669 0.0289 0.1479 1.4977 1.6325 0.0392 1.4079 1.4441 0.0000 2,781.376
2

2,781.376
2

0.7337 0.0000 2,796.784
8

Total 20.2051 75.4039 62.2577 0.0958 25.9390 4.2508 29.6326 10.0091 3.9408 13.9468 0.0000 9,475.707
8

9,475.707
8

1.9687 0.0000 9,517.050
1

Mitigated Construction
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2.2 Overall Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Area 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Energy 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

Mobile 3.8670 3.5002 16.0312 0.0269 1.8037 0.0417 1.8454 0.4820 0.0384 0.5205 2,227.974
8

2,227.974
8

0.1083 2,230.249
6

Total 99.1659 5.0936 135.6118 0.0745 1.8037 16.5001 18.3038 0.4820 16.4963 16.9783 1,721.847
3

3,307.242
8

5,029.090
1

1.7086 0.1419 5,108.960
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 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Energy 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

Mobile 3.8670 3.5002 16.0312 0.0269 1.8037 0.0417 1.8454 0.4820 0.0384 0.5205 2,227.974
8

2,227.974
8

0.1083 2,230.249
6

Total 99.1659 5.0936 135.6118 0.0745 1.8037 16.5001 18.3038 0.4820 16.4963 16.9783 1,721.847
3

3,307.242
8

5,029.090
1

1.7086 0.1419 5,108.960
1

Mitigated Operational

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio-CO2 Total CO2 CH4 N20 CO2e

Percent 
Reduction

0.0244 0.0912 0.0632 0.0626 -41.2646 0.0914 -31.0969 0.0000 0.0915 0.0259 0.0000 0.0547 0.0547 0.0908 0.0000 0.0549
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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 1/1/2017 1/27/2017 5 20

2 Site Preparation Site Preparation 1/28/2017 2/10/2017 5 10

3 Grading Grading 2/25/2017 4/7/2017 5 30

4 Building Construction Building Construction 4/8/2017 5/11/2018 5 285

5 Paving Paving 5/12/2018 6/22/2018 5 30

6 Architectural Coating Architectural Coating 5/23/2018 6/30/2018 5 28

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

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
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Phase Name Offroad Equipment Type Amount Usage Hours Horse Power Load Factor

Architectural Coating Air Compressors 1 6.00 78 0.48

Demolition Excavators 3 8.00 162 0.38

Demolition Concrete/Industrial Saws 1 8.00 81 0.73

Grading Excavators 1 8.00 162 0.38

Building Construction Cranes 1 7.00 226 0.29

Building Construction Forklifts 3 8.00 89 0.20

Building Construction Generator Sets 1 8.00 84 0.74

Paving Pavers 2 8.00 125 0.42

Paving Rollers 2 8.00 80 0.38

Demolition Rubber Tired Dozers 2 8.00 255 0.40

Grading Rubber Tired Dozers 1 8.00 255 0.40

Building Construction Tractors/Loaders/Backhoes 3 7.00 97 0.37

Grading Graders 1 8.00 174 0.41

Grading Tractors/Loaders/Backhoes 3 8.00 97 0.37

Paving Paving Equipment 2 8.00 130 0.36

Site Preparation Tractors/Loaders/Backhoes 4 8.00 97 0.37

Site Preparation Rubber Tired Dozers 3 8.00 255 0.40

Building Construction Welders 1 8.00 46 0.45

Trips and VMT
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 4.0482 42.6971 33.8934 0.0399 2.1252 2.1252 1.9797 1.9797 4,036.467
4

4,036.467
4

1.1073 4,059.721
1

Total 4.0482 42.6971 33.8934 0.0399 2.1252 2.1252 1.9797 1.9797 4,036.467
4

4,036.467
4

1.1073 4,059.721
1

Unmitigated Construction On-Site

Acres of Grading: 0

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 6 15.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Site Preparation 7 18.00 0.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Grading 6 15.00 0.00 1,445.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Building Construction 9 14.00 3.00 0.00 10.80 7.30 20.00 LD_Mix HDT_Mix HHDT

Paving 6 15.00 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 - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.2690 0.1049 0.9037 1.4700e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 118.2099 118.2099 7.9400e-
003

118.3765

Total 0.2690 0.1049 0.9037 1.4700e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 118.2099 118.2099 7.9400e-
003

118.3765

Unmitigated Construction Off-Site

Acres of Grading: 0

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 4.0445 42.6579 33.8623 0.0399 2.1233 2.1233 1.9779 1.9779 0.0000 4,032.764
1

4,032.764
1

1.1063 4,055.996
5

Total 4.0445 42.6579 33.8623 0.0399 2.1233 2.1233 1.9779 1.9779 0.0000 4,032.764
1

4,032.764
1

1.1063 4,055.996
5

Mitigated Construction On-Site
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3.2 Demolition - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 0.0000 0.0000 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 0.2690 0.1049 0.9037 1.4700e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 118.2099 118.2099 7.9400e-
003

118.3765

Total 0.2690 0.1049 0.9037 1.4700e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 118.2099 118.2099 7.9400e-
003

118.3765

Mitigated Construction Off-Site

Acres of Grading: 0

3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.8382 51.7535 39.3970 0.0391 2.7542 2.7542 2.5339 2.5339 4,003.085
9

4,003.085
9

1.2265 4,028.843
2

Total 4.8382 51.7535 39.3970 0.0391 18.0663 2.7542 20.8205 9.9307 2.5339 12.4646 4,003.085
9

4,003.085
9

1.2265 4,028.843
2

Unmitigated Construction On-Site

Acres of Grading: 7.9
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3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.3228 0.1259 1.0844 1.7700e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 141.8519 141.8519 9.5200e-
003

142.0518

Total 0.3228 0.1259 1.0844 1.7700e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 141.8519 141.8519 9.5200e-
003

142.0518

Unmitigated Construction Off-Site

Acres of Grading: 7.9

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 18.0663 0.0000 18.0663 9.9307 0.0000 9.9307 0.0000 0.0000

Off-Road 4.8338 51.7060 39.3609 0.0391 2.7517 2.7517 2.5316 2.5316 0.0000 3,999.413
3

3,999.413
3

1.2254 4,025.147
0

Total 4.8338 51.7060 39.3609 0.0391 18.0663 2.7517 20.8180 9.9307 2.5316 12.4622 0.0000 3,999.413
3

3,999.413
3

1.2254 4,025.147
0

Mitigated Construction On-Site
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3.3 Site Preparation - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.3228 0.1259 1.0844 1.7700e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 141.8519 141.8519 9.5200e-
003

142.0518

Total 0.3228 0.1259 1.0844 1.7700e-
003

0.1479 1.4000e-
003

0.1493 0.0392 1.2800e-
003

0.0405 141.8519 141.8519 9.5200e-
003

142.0518

Mitigated Construction Off-Site

Acres of Grading: 7.9

3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Fugitive Dust 6.3610 0.0000 6.3610 3.3494 0.0000 3.3494 0.0000 0.0000

Off-Road 3.4555 35.9825 25.3812 0.0297 2.0388 2.0388 1.8757 1.8757 3,043.666
7

3,043.666
7

0.9326 3,063.250
7

Total 3.4555 35.9825 25.3812 0.0297 6.3610 2.0388 8.3998 3.3494 1.8757 5.2251 3,043.666
7

3,043.666
7

0.9326 3,063.250
7

Unmitigated Construction On-Site
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3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.9967 11.5414 17.1291 0.0358 0.8392 0.1709 1.0101 0.2298 0.1572 0.3870 3,535.247
5

3,535.247
5

0.0248 3,535.768
9

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 0.2690 0.1049 0.9037 1.4700e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 118.2099 118.2099 7.9400e-
003

118.3765

Total 3.2657 11.6463 18.0328 0.0372 0.9625 0.1721 1.1345 0.2625 0.1583 0.4208 3,653.457
4

3,653.457
4

0.0328 3,654.145
4

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 6.3610 0.0000 6.3610 3.3494 0.0000 3.3494 0.0000 0.0000

Off-Road 3.4524 35.9494 25.3579 0.0297 2.0369 2.0369 1.8740 1.8740 0.0000 3,040.874
3

3,040.874
3

0.9317 3,060.440
4

Total 3.4524 35.9494 25.3579 0.0297 6.3610 2.0369 8.3979 3.3494 1.8740 5.2234 0.0000 3,040.874
3

3,040.874
3

0.9317 3,060.440
4

Mitigated Construction On-Site
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3.4 Grading - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Hauling 2.9967 11.5414 17.1291 0.0358 19.3069 0.1709 19.4778 4.7628 0.1572 4.9200 3,535.247
5

3,535.247
5

0.0248 3,535.768
9

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 0.2690 0.1049 0.9037 1.4700e-
003

0.1232 1.1600e-
003

0.1244 0.0327 1.0700e-
003

0.0338 118.2099 118.2099 7.9400e-
003

118.3765

Total 3.2657 11.6463 18.0328 0.0372 19.4302 0.1721 19.6022 4.7955 0.1583 4.9538 3,653.457
4

3,653.457
4

0.0328 3,654.145
4

Mitigated Construction Off-Site

3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Total 3.1024 26.4057 18.1291 0.0268 1.7812 1.7812 1.6730 1.6730 2,639.805
3

2,639.805
3

0.6497 2,653.449
0

Unmitigated Construction On-Site

Acres of Paving: 0
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3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0783 0.2713 0.6324 7.0000e-
004

0.0197 4.2600e-
003

0.0240 5.6100e-
003

3.9200e-
003

9.5300e-
003

68.7568 68.7568 5.6000e-
004

68.7685

Worker 0.2511 0.0979 0.8434 1.3700e-
003

0.1150 1.0900e-
003

0.1161 0.0305 1.0000e-
003

0.0315 110.3292 110.3292 7.4100e-
003

110.4848

Total 0.3294 0.3692 1.4759 2.0700e-
003

0.1348 5.3500e-
003

0.1401 0.0361 4.9200e-
003

0.0410 179.0860 179.0860 7.9700e-
003

179.2533

Unmitigated Construction Off-Site

Acres of Paving: 0

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 3.0995 26.3814 18.1125 0.0268 1.7796 1.7796 1.6714 1.6714 0.0000 2,637.383
4

2,637.383
4

0.6491 2,651.014
6

Total 3.0995 26.3814 18.1125 0.0268 1.7796 1.7796 1.6714 1.6714 0.0000 2,637.383
4

2,637.383
4

0.6491 2,651.014
6

Mitigated Construction On-Site
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3.5 Building Construction - 2017

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0783 0.2713 0.6324 7.0000e-
004

0.0197 4.2600e-
003

0.0240 5.6100e-
003

3.9200e-
003

9.5300e-
003

68.7568 68.7568 5.6000e-
004

68.7685

Worker 0.2511 0.0979 0.8434 1.3700e-
003

0.1150 1.0900e-
003

0.1161 0.0305 1.0000e-
003

0.0315 110.3292 110.3292 7.4100e-
003

110.4848

Total 0.3294 0.3692 1.4759 2.0700e-
003

0.1348 5.3500e-
003

0.1401 0.0361 4.9200e-
003

0.0410 179.0860 179.0860 7.9700e-
003

179.2533

Mitigated Construction Off-Site

Acres of Paving: 0

3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 2.6687 23.2608 17.5327 0.0268 1.4943 1.4943 1.4048 1.4048 2,609.939
0

2,609.939
0

0.6387 2,623.351
7

Total 2.6687 23.2608 17.5327 0.0268 1.4943 1.4943 1.4048 1.4048 2,609.939
0

2,609.939
0

0.6387 2,623.351
7

Unmitigated Construction On-Site
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3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0729 0.2450 0.6067 7.0000e-
004

0.0197 3.8000e-
003

0.0235 5.6100e-
003

3.4900e-
003

9.1000e-
003

67.5898 67.5898 5.3000e-
004

67.6010

Worker 0.2278 0.0876 0.7436 1.3700e-
003

0.1150 1.0300e-
003

0.1160 0.0305 9.5000e-
004

0.0315 106.2419 106.2419 6.7500e-
003

106.3838

Total 0.3007 0.3326 1.3504 2.0700e-
003

0.1348 4.8300e-
003

0.1396 0.0361 4.4400e-
003

0.0406 173.8317 173.8317 7.2800e-
003

173.9847

Unmitigated Construction Off-Site

Acres of Paving: 0

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 2.6662 23.2395 17.5166 0.0268 1.4929 1.4929 1.4035 1.4035 0.0000 2,607.544
5

2,607.544
5

0.6381 2,620.944
9

Total 2.6662 23.2395 17.5166 0.0268 1.4929 1.4929 1.4035 1.4035 0.0000 2,607.544
5

2,607.544
5

0.6381 2,620.944
9

Mitigated Construction On-Site
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3.5 Building Construction - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0729 0.2450 0.6067 7.0000e-
004

0.0197 3.8000e-
003

0.0235 5.6100e-
003

3.4900e-
003

9.1000e-
003

67.5898 67.5898 5.3000e-
004

67.6010

Worker 0.2278 0.0876 0.7436 1.3700e-
003

0.1150 1.0300e-
003

0.1160 0.0305 9.5000e-
004

0.0315 106.2419 106.2419 6.7500e-
003

106.3838

Total 0.3007 0.3326 1.3504 2.0700e-
003

0.1348 4.8300e-
003

0.1396 0.0361 4.4400e-
003

0.0406 173.8317 173.8317 7.2800e-
003

173.9847

Mitigated Construction Off-Site

Acres of Paving: 0

3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6114 17.1628 14.4944 0.0223 0.9386 0.9386 0.8635 0.8635 2,245.269
5

2,245.269
5

0.6990 2,259.948
1

Unmitigated Construction On-Site
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3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.2441 0.0938 0.7967 1.4700e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 113.8306 113.8306 7.2400e-
003

113.9826

Total 0.2441 0.0938 0.7967 1.4700e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 113.8306 113.8306 7.2400e-
003

113.9826

Unmitigated Construction Off-Site

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Off-Road 1.6099 17.1470 14.4811 0.0223 0.9378 0.9378 0.8628 0.8628 0.0000 2,243.209
6

2,243.209
6

0.6983 2,257.874
7

Paving 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Total 1.6099 17.1470 14.4811 0.0223 0.9378 0.9378 0.8628 0.8628 0.0000 2,243.209
6

2,243.209
6

0.6983 2,257.874
7

Mitigated Construction On-Site
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3.6 Paving - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

Vendor 0.0000 0.0000 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 0.2441 0.0938 0.7967 1.4700e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 113.8306 113.8306 7.2400e-
003

113.9826

Total 0.2441 0.0938 0.7967 1.4700e-
003

0.1232 1.1100e-
003

0.1243 0.0327 1.0200e-
003

0.0337 113.8306 113.8306 7.2400e-
003

113.9826

Mitigated Construction Off-Site

3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

Archit. Coating 11.2858 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2986 2.0058 1.8542 2.9700e-
003

0.1506 0.1506 0.1506 0.1506 281.4485 281.4485 0.0267 282.0102

Total 11.5844 2.0058 1.8542 2.9700e-
003

0.1506 0.1506 0.1506 0.1506 281.4485 281.4485 0.0267 282.0102

Unmitigated Construction On-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0
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3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0488 0.0188 0.1594 2.9000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

22.7661 22.7661 1.4500e-
003

22.7965

Total 0.0488 0.0188 0.1594 2.9000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

22.7661 22.7661 1.4500e-
003

22.7965

Unmitigated Construction Off-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0

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 11.2858 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Off-Road 0.2984 2.0039 1.8525 2.9700e-
003

0.1504 0.1504 0.1504 0.1504 0.0000 281.1903 281.1903 0.0267 281.7514

Total 11.5842 2.0039 1.8525 2.9700e-
003

0.1504 0.1504 0.1504 0.1504 0.0000 281.1903 281.1903 0.0267 281.7514

Mitigated Construction On-Site
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4.0 Operational Detail - Mobile

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 3.8670 3.5002 16.0312 0.0269 1.8037 0.0417 1.8454 0.4820 0.0384 0.5205 2,227.974
8

2,227.974
8

0.1083 2,230.249
6

Unmitigated 3.8670 3.5002 16.0312 0.0269 1.8037 0.0417 1.8454 0.4820 0.0384 0.5205 2,227.974
8

2,227.974
8

0.1083 2,230.249
6

4.1 Mitigation Measures Mobile

4.2 Trip Summary Information

3.7 Architectural Coating - 2018

ROG NOx CO SO2 Fugitive 
PM10

Exhaust 
PM10

PM10 
Total

Fugitive 
PM2.5

Exhaust 
PM2.5

PM2.5 
Total

Bio- CO2 NBio- CO2 Total CO2 CH4 N2O CO2e

Category lb/day lb/day

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

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

Worker 0.0488 0.0188 0.1594 2.9000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

22.7661 22.7661 1.4500e-
003

22.7965

Total 0.0488 0.0188 0.1594 2.9000e-
004

0.0246 2.2000e-
004

0.0249 6.5400e-
003

2.0000e-
004

6.7400e-
003

22.7661 22.7661 1.4500e-
003

22.7965

Mitigated Construction Off-Site

Residential Indoor: 20,453; Residential Outdoor: 6,818; Non-Residential Indoor: 0; Non-Residential Outdoor: 0
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4.3 Trip Type Information

Average Daily Trip Rate Unmitigated Mitigated

Land Use Weekday Saturday Sunday Annual VMT Annual VMT

Single Family Housing 66.64 66.64 61.39 189,822 189,822

Single Family Housing 228.48 228.48 210.48 650,818 650,818

Total 295.12 295.12 271.87 840,639 840,639

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

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

Single Family Housing 10.80 7.30 7.50 44.00 18.80 37.20 86 11 3

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

0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

NaturalGas 
Unmitigated

0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

5.1 Mitigation Measures Energy

4.4 Fleet Mix

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

0.463934 0.038758 0.210530 0.164352 0.051306 0.007282 0.016583 0.030323 0.003051 0.002171 0.008186 0.000820 0.002705

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

Single Family 
Housing

2319.98 0.0250 0.2138 0.0910 1.3600e-
003

0.0173 0.0173 0.0173 0.0173 272.9383 272.9383 5.2300e-
003

5.0000e-
003

274.5994

Single Family 
Housing

676.66 7.3000e-
003

0.0624 0.0265 4.0000e-
004

5.0400e-
003

5.0400e-
003

5.0400e-
003

5.0400e-
003

79.6070 79.6070 1.5300e-
003

1.4600e-
003

80.0915

Total 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

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

Single Family 
Housing

2.31998 0.0250 0.2138 0.0910 1.3600e-
003

0.0173 0.0173 0.0173 0.0173 272.9383 272.9383 5.2300e-
003

5.0000e-
003

274.5994

Single Family 
Housing

0.67666 7.3000e-
003

0.0624 0.0265 4.0000e-
004

5.0400e-
003

5.0400e-
003

5.0400e-
003

5.0400e-
003

79.6070 79.6070 1.5300e-
003

1.4600e-
003

80.0915

Total 0.0323 0.2762 0.1175 1.7600e-
003

0.0223 0.0223 0.0223 0.0223 352.5453 352.5453 6.7600e-
003

6.4600e-
003

354.6908

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 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Unmitigated 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

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

0.0866 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.2161 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 94.8845 1.2873 116.8875 0.0457 16.4220 16.4220 16.4215 16.4215 1,721.847
3

722.1177 2,443.965
0

1.5890 0.1354 2,519.318
8

Landscaping 0.0794 0.0299 2.5756 1.4000e-
004

0.0141 0.0141 0.0141 0.0141 4.6051 4.6051 4.5600e-
003

4.7010

Total 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Unmitigated
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8.1 Mitigation Measures Waste

7.1 Mitigation Measures Water

7.0 Water Detail

8.0 Waste Detail

10.0 Vegetation

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

0.0866 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Consumer 
Products

0.2161 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Hearth 94.8845 1.2873 116.8875 0.0457 16.4220 16.4220 16.4215 16.4215 1,721.847
3

722.1177 2,443.965
0

1.5890 0.1354 2,519.318
8

Landscaping 0.0794 0.0299 2.5756 1.4000e-
004

0.0141 0.0141 0.0141 0.0141 4.6051 4.6051 4.5600e-
003

4.7010

Total 95.2666 1.3172 119.4631 0.0458 16.4360 16.4360 16.4356 16.4356 1,721.847
3

726.7228 2,448.570
1

1.5935 0.1354 2,524.019
7

Mitigated

9.0 Operational Offroad

Equipment Type Number Hours/Day Days/Year Horse Power Load Factor Fuel Type
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Appendix C-2 
 MBARD Consistency Procedure  

 
 
 

 
 
 



8/16/2016 
row MBUAPCD CONSISTENCY DETERMINATION PROCEDURE Ver. 4.0

Data entry Data entered by user.

Consistency Finding NO YES

6 Jurisdiction: Lead Agency selects from pull down
7 Project Name: Lead Agency enters
8 Base Year for this determination: 2010 Project Buildout/ Occupancy Year 2020 Lead Agency enters
9 Proposed Project Occupied DU Total buildout of Project. Sum of all years, row 26.

JURISDICTION DATA FROM AQMP & DOF (no data entry)
Base
Year Period ending January 1st of: 

2010 2015 2020 2025 2030 2035 Notes
14 DOF Population 109,607 From Calif. Dept of Finance. Est. for Jan 1 -- released in June of each year.
15 AMBAG DU Forecast for Jurisdiction 42,506 44,442 45,406 46,668 47,139 48,688 DUs from AMBAG Travel Model, current version.
16 AMBAG Pop Forecast for Jurisdiction 109,509 111,105 113,778 114,469 113,628 114,052 Latest AMBAG Pop. & Employment forecasts.
17 AMBAG Forecast Population/ DU 2.58 2.50 2.51 2.45 2.41 2.34 Row 16/ row 15
18 Estimated Built DUs 38,874 Entry for 2010 is the DOF 1/2010 Housing Unit Estimate.  Lead agency may overwrite if they have better data.

JURISDICTION DUs w/o PROJECT 2010 2015 2020 2025 2030 2035

21 Housing Stock (Built DUs, Total) 40,258 38,874 38,874 38,874 38,874 38,874 2010 Housing Stock is baseline across the project life; 
38 874 existing DUs (2016)

22 Approved but not Built DUs 0 99 99 99 99 99 Lead Agency estimates value at period end.
23 Total Built & Approved DUs 40,258 38,973 38,973 38,973 38,973 38,973 Sum of Row 21 + 22

PROPOSED NEW PROJECT DUs 2015 2020 2025 2030 2035
26 Proposed New Project DUs 31 31 31 31 Data entry by Lead Agency.
27 38,973 39,004 39,004 39,004 39,004 Sum of Row 23 + 26

NEW PROJECT CONSISTENCY DETERMINATION
29 Over (Under) AQMP DUs (5,469) (6,402) (7,664) (8,135) (9,684) Row 27 - Row 15

30 Is the project consistent in this Period? YES YES YES YES YES If Row 30 is (negative) = YES, if positive = NO.

OPTIONS IF INCONSISTENT (Choose one): 

Year: 2015 2020 2025 2030 2035

38

40

C. Regional offset of significant 
cumulative air quality impact; For EIRs, 
declare Statement of Overriding 
Consideration

B. Lead Agency preparation of consistency determination via 
an alternative method

County of Monterey Unincorp

A.  Consult CEQA Statute and Guidelines for appropriate 
mitigation options

TOTAL, New Project + Built & Approved DUs

Carmel Rio Road

Consistency_Procedure_2011 CALC 8/16/2016 6:02 PM 1 of 1
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Owner/ Applicant 

Carmel Rio Road, LLC 
8530 El Camino Estrada 
Carmel, CA 93923 

APNs: 015-021-015, -020 & -021 

SUMMARY 

Principal Investigators 

Rana Creek Habitat Restoration 
35351 E. Carmel Valley Rd. 
Carmel Valley, CA 93924 
(831) 659-3820 

Carmel Rio Road, LLC proposes to construct residential housing on property off of Val 
Verde Drive in Carmel, California. The property was assessed for potential habitat for 
sensitive plant and animal species. No protected plant species were observed. Monterey 
dusky-footed woodrat nests were observed at the project site, which also provides 
potential nesting and foraging habitat for white-tailed kites, potential winter roosting 
habitat for monarch butterflies and potential temporary dispersal habitat for California 
red-legged frogs. Mitigation measures will decrease adverse impacts to sensitive species 
and the project is expected to have minimal impacts to sensitive species. 

INTRODUCTION 

Property Location 
The project site is located in Carmel, California and lies east of Highway 1 and south of 
Carmel Valley Road (Map. 1). The property is bounded to the east by Val Verde Drive, 
to the south by residential property and to the west by office buildings and covers 
approximately 7.9 acres. The Carmel River lies approximately 250 yards to the south. 
There is currently one residential house and small barn on the property. Nearby land uses 
include residential housing and shopping developments, fallow agricultural land, a golf 
course (Rancho Canada Golf Course) and riparian habitat associated with the Carmel 
River. 

Project Description 
The proposed project consists of constructing 31 single family and 11 inclusionary units 
with associated infrastructure including paved roads and carports. 

METHODS 

Prior to conducting the field portion of the assessment, the California Department of Fish 
and Game's California Natural Diversity Data Base (CNDDB) was queried to determine 
the special-status species that have been documented on and near the project site. 
Additional data regarding the potential occurrence of special-status species were gathered 
from the following sources: The Status of Rare, Threatened, and Endangered Plants and 
Animals of California 2000-2004 (CDFG 2005), Inventory of Rare and Endangered 
Plants (CNPS 2005) and An Illustrated Field Key to the Flowering Plants of Monterey 
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County (Matthews 1997). Soil types were determined us ing the Natural Resource 
Conservation Service' s Web Soil Survey (NRCS 2007). 

On May 23. 2007. Sarah Milius of Rana Creek Environmental Plannfog conducted the 
field portion of the assessment. The assessment included: 

• 
• 
• 
• 
• 

record ing all plant and animal species detected on the site: 
classify ing and mapping habi tats present on-s ite; 
searching for animal s igns (e.g., nests, tracks); 
examining burrows and any other special habitat features; and 
taking representati ve photographs of the site . 

RESULTS 

Habitat Types 
Map 2 shows the habitat types found on the Val Verde property. 

Fallow agriculh1re 
The majority of the proposed project site is covered by fa llow agricultural land (Fig. 1). 
Dominant species include fie ld mustard (Brassica rapa) and dwarf nettle ( Uri tea urens) . 

4 

Fig. 1. Fallow agricultural fie ld on northern end of Val Verde 
property, May 23, 2007. 
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Mixed woodland 
A strip of wooded habitat approximately 15 yards in width runs around the residence and 
along the southern border of the project site. Species in this area include Monterey 
cypress (Cupressus macrocarpa), Monterey pine (Pinus radiata), myoporum (lvfyoporum 
laetum) and holly-leafed cherry (Prunus ilicifolia). Monterey cypress and Monterey pine 
are not listed species and are therefore not protected by the California Department of Fish 
and Game, but they are on the California Native Plant Society (CNPS) lB List, meaning 
that CNPS considers them "rare or endangered in California and elsewhere." These trees 
most likely were planted and were not part of the natural historical range for these 
species. Several Monterey dusky-footed woodrat nests were observed in this habitat. 

Fig. 2 Woodland habitat on Val Verde property, May 23, 2007. 

Residential 
The southeast corner of the property contains a single house and a small storage shed. 
The vegetation in this area is mostly ornamental landscaping plants, including iceplant 
(Carpobrotus edulis) and cape ivy (Senecio mikanioides). 

Soils 
There are two soil types on the project site, Pico fine sandy loam and Metz fine sandy 
loam. The majority of the site is covered by Pico fine sandy loam, and only 
approximately 0.2 acres in the southwest corner of the project site is covered by Metz 
fine sandy loam (NRCS 2007). Descriptions below are from NRCS 2007. 
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Pico fine sandy loam 
Deep, well drained soils that formed in alluvium from mostly sedimentary rocks. Pico 
soils are on floodplains and alluvial fans and have slopes of O to 9 percent. Pico soils are 
used primarily for growing row crops, citrus, grain, and pasture, and there is increasing 
urban use. Vegetation is annual grasses and forbs in uncultivated areas. 

Metz fine sandy loam 
Very deep, somewhat excessively drained soils that formed in alluvial material from 
mixed, but dominantly sedimentary rocks. Metz soils are on floodplains and alluvial fans 
and have slopes of O to 15 percent at elevations of 25 to 2,500 feet. Somewhat 
excessively drained; negligible to low runoff; moderately rapid permeability. Much of 
this soil is irrigated and used for growing pasture, hay, truck crops, field crops and fruit. 
Some areas are grazed and in willows, annual grasses and forbs. 

Special-Status Species 
In the sections below we list the special-status species that have the potential to occur at 
the project site. For each species we list the level of legal protection provided and 
discuss the species' potential to occur on the site. 

PLANTS 

A list of special status plant species known to occur within the vicinity of the Val Verde 
property is provided in Table 1 below. Monterey pine and Monterey cypress, both on the 
CNPS lB list, were observed during the site visit. A list of all plant species observed is 
provided in Appendix 1. 

Table 1. 
Common Name Status Potential habitat types Potential to occur at 
Scientific Name site 

Plants 
Eastwood's goldenbush CNPS1B sandy openings in closed-cone No habitat at site. 
Ericamer ia Jase icu/ate coniferous forest, maritime 

chaparral, coastal scrub, coastal 
dunes. 30-275m. 

Gowen cypress FT,CNPS usually in sandy soils in closed- Potential habitat at 
Cupressus goveniana ssp. lB cone coniferous forest and coastal site. 
goveniana terraces. 100- l 25m. 
Hickman's onion CNPS1B sandy loam, damp ground and Potential habitat at 
Allium hickmanii vernal swales in closed-cone site. 

coniferous forest, chaparral, coastal 
scrub, valley and foothill grassland, 
coastal prairie. 20-200m 

Hooker's manzanita CNPS 18 sandy soils, sandy shales and No habitat at site. 
Arctostaphylos hookeri ssp. sandstone outcrops in chaparral, 
hookeri coastal scrub, closed-cone 

coniferous forest and cismontane 
woodland. 85-300m. 

Jolon clarkia CNPS lB cismontane woodland. <500m. No habitat at site. 
C/arkiajo/onensis 
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Common Name 
Scientific Name 

Kellogg's horkelia 
Horkelia cuneata ssp. 
sericea 
marsh microseris 
Microseris paludosa 

Monterey cypress 
Cupressus macrocarpa 
Monterey pine 
Pinus radiata 

sandmat manzanita 
Arctostaphylos pumila 

Santa Lucia bush mallow 
Malacothamnus palmeri var. 
pa/meri 
Yadon's rein orchid 
Piperia yadonii 

Natural Communitv 
Monterev Cypress Forest 
Monterey Pine Forest 
Monterey Pygmy Cypress 
Forest 
Northern Bishop Pine Forest 
Conservation Status Codes: 
FE: Federally Endangered 
FT: Federally Threatened 

Status 

CNPS18 

CNPSIB 

CNPS 18 

CNPSIB 

CNPSIB 

CNPS 18 

FE, CNPS 
18 

-
-
-
-

-

CE: Listed as Endangered in California. 
CT: Listed as Threatened in California 
CR: Listed as Rare in California 
SC: CDFG listed Special Concern 

Potential habitat types 

openings in dunes, coastal sand 
hills, closed-cone coniferous forest, 
coastal scrub, chaparral. l 0-200m. 
closed-cone coniferous forest. 
cismontane woodland, coastal 
scrub, valley and foothill grassland. 
5-300m. 
granitic soils in closed-cone 
coniferous forest. 10-30m. 
dry bluffs and slopes in closed-
cone coniferous forest, cismontane 
woodland. 25- I 85m. 
on sandy soil in closed-cone 
coniferous forest, chaparral, 
cismontane woodland, coastal 
dunes and coastal scrub. 3-205m. 
talus hilltops and slopes, sometimes 
on serpentine soil in cismontane 
woodland, chaparral. 30-11 OOm. 
on poorly drained and often dry 
sandstone and sandy soil in closed-
cone coniferous forest, chaparral, 
coastal bluff scrub. l 0-41 Sm. 

CNPS I A, 2, etc.: California Native Plant Society rare, threatened, endangered list classification: 
IA. Presumed extinct in California 
I B. Rare or Endangered in California and elsewhere 
2. Rare or Endangered I California, more common elsewhere 
3. Plants for which we need more information - Review list 
4. Plants oflimitcd distribution - Watch I 

INVERTEBRATES 

monarch butterfly (Danaus p/exippus) (Lepidoptera) 

Potential to occur at 
site 

No habitat at site. 

No habitat at site. 

Present at site. 

Present at site. 

No habitat at site. 

No habitat at site. 

No habitat at site. 

No current list status; California Special Animal. Monarchs overwinter along the 
California coast from October through March. They require roosting areas in tall trees, 
usually eucalyptus, Monterey pines or Monterey cypress which provide protection from 
wind. They also require that sites be near sources of water and nectar. The tall cypress 
and pine trees present of the project site may provide winter roosting habitat for monarch 
butterflies. 
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Smith's blue butterfly (Euphilotes enoptes smithi) 
Federally endangered. Found in association with coast buckwheat (Eriogonum latifolium) 
and seacliff buckwheat (£. parvifolium). Adult emergence and seasonal activity is 
synchronized with the blooming period of the buckwheat at a given site. Individual adult 
males and females live approximately one week, and both sexes spend the majority of 
their time on Eriogonum flowerheads. Females lay single eggs on the buckwheat flowers. 
There is no buckwheat present at the project site, and so it does not provide habitat for 
Smith's blue butterfly. 

AMPHIBIANS 

California red-legged frog (Rana aurora draytonii) 
Federally Threatened species and a California Species of Special Concern. California 
red-legged frogs (CRLF) are found in freshwater aquatic habitats including streams, 
shallow ponds and drainages usually associated with riparian vegetation. Breeding 
occurs from November through April. Adult CRLF may disperse from breeding sites at 
any time of year and use a variety of upland habitat, moving through the landscape 
regardless of vegetation or topography. Upland habitat is used by dispersing frogs and to 
escape desiccation during the summer months and includes anything that provides shade 
and moisture, such as rocks, downed wood, moist leaf litter and small mammal burrows. 
There is one record for CRLF approximately 0.3 miles from the project site (CNDDB 
2007). The project site may provide dispersal habitat for CRLF. Frogs are mostly likely 
to be found in the wooded areas on the project site. Little cover for frogs, such as small 
mammal burrows or leaf litter, was observed in the other habitats on site, and frogs are 
less likely to be present in these areas. 

FISH 

steelhead (Oncorhvnchus mvkiss irideus) 
The central California coastal population of steelhead is Federally listed as Threatened. 
Steelhead are anadromous fish that come to streams in the spring to spawn in cool or cold 
waters with a gravel bottom, and clear and swift running water. Steelhead are known to 
occur in the Carmel River, 0.25 miles from the project site. Existing residential housing is 
present between the project site and the Carmel River. The project is not expected to 
impact steelhead. 

BIRDS 

white-tailed (=black-shouldered) kite (£/anus leucurus) 
White-tailed kite is a California Fully Protected Species. White-tailed kites breed in 
lowland grasslands, wetlands, oak-woodland and savannah habitats, and riparian areas 
associated with open areas (Moore 2000). Habitats which support larger rodent prey 
populations are more suitable. Summer habitat preferences include riparian zones and 
dry pastures. Nests are built in trees, either in single isolated trees or those within large 
stands. Egg laying begins in February and peaks in March and April, and fledging is 
complete by October. Kites are non-migratory and winter habitat is similar to breeding 
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habitat, but wi thout the need for nest trees. Riparian corridors represent a preferred 
landscape characteristic for kites in both the breeding and non-breeding season. White­
tailed kites have been observed foraging in the open fields near the project site (P. Regan, 
Rana Creek, pers. obs.). The tall pine and cypress trees on the project site provide 
potential nesting habitat for kites and the fallow agriculture field provides potential 
foraging habitat. 

MAMMALS 

Monterey duskv-footed woodrat (Neotoma (uscipes fuciana) 

Fig. 3. Monterey dusky-footed woodrat 
nest observed in wood land habitat May 
23, 2007. 

The Monterey dusky-footed woodrat is a 
California Species of Special Concern. 
These woodrats are found close to water in 
areas of dense overgrowth such as willows 
and live oak and tend to avoid open 
grasslands or oak woodlands with small 
amounts of underbrush. Woodrats build 
multi-chamber houses on the ground, 
usually next to trees, out of dead wood, 
leaves and grass. Within suitable habitats, 
woodrats live in small colonies of three to 
fifteen or more nests. Availability of 
building materials may limit woodrat 
populations. Woodrats are primarily 
herbivorous, eating plant material including 
leaves, flowers and acorns. The 
reproductive period of tJ1 is species usually 

extends from December to September, but individuals can be reproductively active year­
round. Most females are reproductively active in April and May. Several Monterey 
dusky-footed woodrat nests were observed in the wooded areas of the project site (Fig. 
3). Measures that will avoid adverse impacts to woodrats are outlined in the impacts and 
mitigation measures section below. 

DISCUSSION 

The majority of the project site is covered by non-native plant species and provides linle 
habitat for sensitive species. The woodland area on the project site provides the highest 
quality habitat for sensitive species. Monterey dusky-footed woodrats were the only 
sensitive species observed on the project site in these wooded areas, and the tall trees here 
provide potential nesting habitat for white-tailed kites and other bird species. 

IMPACTS AND MITIGATION MEASURES 

1. Impact: Monterey dusky-footed woodrats present on site may be harmed by 
construction activities. 
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Mitigation: Construction activities will ideally occur when woodrats are least 
likely to be reproducing, October through November. A pre-construction survey 
for woodrat nests will be conducted by a qualified biologist prior to the onset of 
construction activities. All woodrat nests located during the survey will be flagged 
and a 25 ft buffer area established around each nest or group of nests. If nests 
cannot be avoided and must be removed to allow construction activities, nest(s) 
will be dismantled by hand prior to grading or vegetation removal activities. 
Dismantling of nests will be monitored by a qualified biologist. If young are 
encountered during nest dismantling, the dismantling activity will be stopped and 
the material carefully replaced back on the nest. Construction activities within 25 
feet of nests with young will be stopped. These nests will be rechecked in 2-3 
weeks to determine development of the young. Once the young are determined to 
be capable of being independent, nest dismantling can continue. 

2. Impact: The project site provides potential nesting and foraging habitat for 
white-tailed kites, a California Fully Protected Species. This species, as well as 
other bird species protected under the Migratory Bird Treaty Act and the 
California Fish and Game Code, potentially nesting at the project site, may be 
disturbed by construction activities. 

Mitigation: A qualified biologist will conduct nest surveys on the site prior to 
construction or site preparation activities occurring during the nesting season of 
white-tailed kites (February through October). The survey shall be conducted no 
more than 14 days prior to commencement of construction activities. If active 
nests of white-tailed kite ( or other species protected under the Migratory Bird 
Treaty Act and the California Fish and Game Code) are present in the 
construction zone, a temporary fence shall be erected 200 feet ( or less if 
determined appropriate by the biologist) around the nest site. Upon 
recommendation of the biologist, clearing and construction within the fenced area 
shall be postponed or halted until juveniles have fledged and there is no evidence 
of a second nesting attempt. The biologist shall serve as a construction monitor 
during those periods when construction activities will occur near active nest areas 
to ensure that no inadvertent impacts to these nests will occur. 

3. Impact: Overwintering monarch butterflies may be harmed or disturbed by 
construction activities. 

Mitigation: If construction activities occur during times when monarchs may be 
present (October through March), all tall trees should be inspected for the 
presence of monarchs by a qualified biologist prior to work being done around 
them. If monarchs are present, work associated with those specific trees being 
used by monarchs should be delayed until the monarchs are no longer present. 

4. Impact: California red-legged frog that may be temporarily using the project site 
during dispersal activities may be harassed or harmed by construction activities. 
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Mitigation: No vegetation removal or grad ing will take place while it is raining. 
Precautions will also be taken to prevent puddling on site that may attract frogs. If 
initial ground disturbance occurs between October 15 and May 31. a pre­
construction/grading survey of the entire area proposed for grading/construction 
activities shall be conducted fo r red-legged frogs by a qualifi ed biologist. The 
survey shall conducted no earlier than 14 days prior to the commencement of 
construction-related activities. If red-legged frogs are observed, grad ing/ 
construction activities shall be postponed and the U.S. Fish and Wildlife Service 
shall be consulted to identify measures to minimize to potential of take to occur. 
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c:..._:::l Clarkia jolonensis. Jolon clarkia 

c::J Horkelia cuneata ssp. sericea. Kellogg's horkella 

- Ericameria fasciculata. Eastwood's goldenbush 

- Alliurn hickmanii. Hickrnan·s onion 

- Fntillaria liliacea. fragrant fritillary 

c:::::::] Lupinus tidestromli. T1destrom·s lupine 

L-:::1 M1crosens paludosa. marsh m1croseris 

c:::::::J Piper ia yadonii. Yadon·s rein orchid 

i=:J Monterey pine 
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Map 3. CNDDB plant records within 1.25 miles of Val Verde project site. 
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APPENDIX 1. Plant species observed at Val Verde site May 23, 2007. 

Scientific Name 
Acer negundo 
Anagallis arvensis* 
Avenafatua* 
Baccharis piluaris 
Brassica rapa * 
Bromus hordeaceus* 
Carduuspycnocephalus* 
Carpobrotus edulis* 
Conium maculatum * 
Cupressus macrocarpa** 
Echinocystis lobata 
Hordeum jubatum 
Lamium purpureum* 
Leymus triticoides 
Lolium perenne * 
Malva parvijlora* 
Melaleuca sp. * 
Myoporum laetum * 
Pinus radiata** 
Prunus ilicifolia 
Rubus discolor* 
Sonchus asper* 
Urtica urens* 
* Non-native species 
** Native species planted on the site 

Common Name 
box elder 
scarlet pimpernel 
slender wild oats 
coyote brush 
field mustard 
soft chess 
Italian thistle 
hottentot fig (ice plant) 
poison hemlock 
Monterey cypress 
wild cucumber 
foxtail barley 
red henbit 
creeping wild rye 
perennial ryegrass 
common mallow 
honey myrtle 
myoporum 
Monterey pine 
holly-leafed cherry 
Himalayan blackberry 
prickly sow thistle 
dwarf nettle 
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APPENDIX 2. Animal species detected at Val Verde site May 23, 2007. 

Taxa 
Invertebrates 

Reptiles 

Birds 

Mammals 

Scientific Name 

Pieris rapae (Lepidoptera) 
Papilio sp. (Lepidoptera) 

Sceloporus occidentalis bocourtii 

Agelaius phoeniceus 
Aphelocoma cal{fornica 
Callipepla californica 
Carduelis psaltria 
Ccupodacus mexicanus 
Euphagus cyanocephalus 
Melo.spiza melodia 
Pipilo crissalis 
Poecile n{/escens 
Zenaida macroura 

Neotoma fuscipes /uciana 

Common Name 

cabbage white 
swallowtail 

coast range fence lizard 

red-winged blackbird 
Western scrub jay 
California quai l 
lesser goldfinch 
house finch 
Brewer' s blackbird 
song sparrow 
Cali fornia towhee 
chestnut-backed chickadee 
mourning dove 

Monterey dusky-footed woodrat 

Val Verde Biological Assessment Rana Creek Habitat Restoration 8/20/07 17 



Appendix D-2 
 Updated Biological Assessment 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Rana Creek Habitat Restoration 
10 Harris Court, Suite C-5, Monterey, California 93940   Tele.(831) 659 - 3820   Fax.(831) 646-2106 

 
 
 

 
Updated Biological Assessment 

 

 

For 
 

 

Val Verde Property 
Val Verde Drive 

Carmel, California 
 

APNs 015-021-015, -020,-021 
 
 
 
 

 
Prepared For 

 
 

Carmel Rio Road, LLC 
430 Ortiz Ave. #B 

San City, CA 93955 
 
 
 
 

Prepared By 
 

Rana Creek 
 
 
 
 
 

March 23, 2012 



Updated BA - i - Rana Creek 
Val Verde Drive, Carmel, CA  March 2012 
 

TABLE OF CONTENTS 
 

1.0 INTRODUCTION ........................................................................................................... 1 
1.1 PROPERTY LOCATION AND LEGAL DESCRIPTION .......................................................... 1 
1.2 PROJECT DESCRIPTION .................................................................................................. 2 

2.0 METHODS ...................................................................................................................... 2 
2.1 RESEARCH ..................................................................................................................... 2 
2.2 FIELD INSPECTIONS ....................................................................................................... 3 

3.0 RESULTS ......................................................................................................................... 3 
3.1 DATABASE REVIEW – SPECIAL STATUS SPECIES ........................................................... 3 
3.2 CRITICAL HABITAT DESIGNATIONS ............................................................................. 10 
3.3 AQUATIC HABITATS WITHIN 1.5 KM ........................................................................... 10 
3.4 SOILS AND TOPOGRAPHY ............................................................................................ 10 
3.5 FIELD OBSERVATIONS ................................................................................................. 10 

3.5.1 Existing Site Conditions .......................................................................................... 10 
3.5.2 Habitat Types .......................................................................................................... 11 
3.5.3 Special Status Plants and Wildlife .......................................................................... 11 

3.5.3.1 California red-legged frog ....................................................................................................................11 
3.5.3.2 White-tailed (syn. black shouldered) kite ............................................................................................12 
3.5.3.3 Nesting Birds and other Raptors ..........................................................................................................12 
3.5.3.4 Monterey dusky-footed woodrat ..........................................................................................................12 
3.5.3.5 Monarch butterfly .................................................................................................................................13 

4.0 DISCUSSION................................................................................................................. 13 

5.0 PROJECT IMPACTS, AVOIDANCE, MINIMIZATION, AND MITIGATION 
MEASURES ................................................................................................................... 14 

6.0 REFERENCES .............................................................................................................. 15 
 
MAP 1 – SITE VICINITY MAP 
MAP 2 – PROJECT SITE PLAN 
MAP 2 – CNDDB 2-MILE RADIUS MAP 
 
TABLE 1 – SPECIAL STATUS WILDLIFE, PLANTS, OR SENSITIVE NATURAL COMMUNITIES KNOWN 
OR WITH THE POTENTIAL TO OCCUR IN THE PROJECT AREA 
 
APPENDIX A – SITE PHOTOGRAPHS 
APPENDIX B – CALIFORNIA NATURAL DIVERSITY DATABASE QUADRANGLE RESULTS 
APPENDIX C – LIST OF PLANT AND ANIMAL SPECIES OBSERVED 
 

 



Updated BA - 1 - Rana Creek 
Val Verde Drive, Carmel, CA  March 2012 
 

1.0 INTRODUCTION 
Carmel Rio Road, LLC proposes to develop three parcels with residential housing off of 
Val Verde Drive in Carmel, Monterey County, California.  Rana Creek Habitat 
Restoration (Rana Creek) has prepared this Updated Biological Assessment (BA), which 
presents current information regarding the project description; existing site conditions 
and biotic resources; special status species with a potential to occur in the area; potential 
project impacts; and recommended avoidance, minimization, and/or mitigation measures.  
This report is an update to a previous BA, dated May 29, 2007, prepared by Rana Creek 
for this project. 
 
Findings from the 2012 research and site survey verified the same biotic resources at the 
site that were identified in the 2007 BA, but did not reveal any new sensitive biological 
resources.  As discussed in the 2007 BA and confirmed during this study: 

 multiple Monterey dusky-footed woodrat nests (Neotoma fuscipes luciana) are 
present at the site on APN 015-021-020; 

 trees at the site provide potential nesting and foraging habitat for white-tailed kite 
(Elanus leucurus) or other raptors and marginal potential winter roosting habitat 
for Monarch butterflies (Danaus plexippus); 

 dense tree and shrub vegetation on APN 015-021-020 provides nesting habitat for 
a variety of migratory and resident birds; 

 a portion of the site (APN 015-021-020) could be used as potential temporary 
dispersal habitat for California red-legged frogs (Rana draytonii) (CRLF); and 

 the majority of the site is disturbed or is utilized for agriculture and no special 
status plants were observed. 

Implementation of the recommended avoidance, minimization, and/or mitigation 
measures will reduce project impacts to a less than significant level. 

1.1 Property Location and Legal Description 
The project site is located in Carmel, Monterey County, California and lies approximately 
0.35 miles east of Highway 1 and 0.25 miles south of Carmel Valley Road (Map 1).  The 
subject property consists of three parcels totaling approximately 8.0 acres:  APN 015-
021-015 (5.0 acres), APN 015-021-0120 (1.5 acres) and APN 015-021-021 (1.5 acres). 
The site is bounded towards the east by Val Verde Drive and a fallow field, towards the 
south by residential property, towards the west by office buildings, and towards the north 
by a residential property. 
 
The site is located within the Carmel U.S. Geological Survey (USGS) 7.5-minute 
quadrangle at an approximate elevation of 562 feet above mean sea level.  The 
southernmost property line is located approximately 1,025 feet north of the Carmel River 
channel and 920 feet north of the edge of the riparian corridor.  According to the 
Monterey County Planning Department, the property is zoned LDR-1-D-S “low density 
residential”. 
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1.2 Project Description 
The proposed project consists of constructing 31 single-family and 11 inclusionary units 
with associated infrastructure, including paved roads and carports (Map 2).  Access to 
the development will be provided by improving Val Verde Drive beginning at its 
intersection with Rio Road. As of the date of this report, a replacement well permit has 
been issued by Monterey County Department of Environmental Health for installation of 
one replacement water supply well and destruction of the original well (Travers well) on 
APN 015-021-015.  It should be noted that, based on the calculation of an approximately 
725-foot pumping zone of influence for the replacement Travers well (Bierman, 2012) 
and the designation of the well as a replacement for the existing Travers well on the same 
parcel, the Monterey County Planning Department determined that the replacement well 
installation and operation will not affect the riparian zone or in-stream flows in the 
Carmel River and therefore will did require a discretionary permit or BA for that aspect 
of the project (Monterey County Planning Department e-mail correspondence, dated 
February 24, 2012). 

2.0 METHODS 

2.1 Research 
Prior to conducting the field portion of the assessment, the California Department of Fish 
and Game (CDFG) California Natural Diversity Database (CNDDB) was queried to 
determine if records exist for special status species within the Carmel Valley 7.5-minute 
quadrangle and the eight surrounding quadrangles. This broad search was used to create a 
target list of potential special status species.  Documented special status species within 
approximately two miles of the project site were thoroughly reviewed and mapped in 
order to determine their likelihood of occurrence at the project site.  In addition, aerial 
imagery was reviewed in order to identify other ponds, wetlands, or creeks within an 
approximately 1.0-mile radius of the site. 
 
Additional data regarding the potential occurrence of special status species were gathered 
from the following sources:  The Status of Rare, Threatened, and Endangered Plants and 

Animals of California 2000-2004 (CDFG, 2005), Inventory of Rare and Endangered 

Plants (CNPS, 2010), and An Illustrated Field Key to the Flowering Plants of Monterey 

County (Matthews, 1997).  Soils mapped on the property were reviewed using 
information provided by the Natural Resource Conservation Service (NRCS) Soil 
Survey.  Critical habitat designations for S-CCC steelhead and CRLF were reviewed 
using available documentation from National Marine Fisheries Service (NMFS) and U.S. 
Fish and Wildlife Service (USFWS) and wetlands data was reviewed using the USFWS 
National Wetlands Inventory (NWI) database. 
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2.2 Field Inspections 
The field site inspection was conducted by Rana Creek staff and thoroughly evaluated the 
entire site, with particular attention given to areas that could potentially provide habitat 
for special status or other protected plants and/or wildlife.  The site inspection included 
the following activities: 
 

 recording all plant and animal species detected within the project area and along 
access routes; 

 identifying plant communities present on site; 
 evaluating the project area for suitable habitat that could support special status 

species with a likelihood of occurrence in the area; 
 taking representative photographs of the site; and 
 evaluating the potential impacts of the proposed project on the biological 

resources at the site, including special status species and their habitats. 

3.0 RESULTS 

3.1 Database Review – Special Status Species 
According to the 2012 CNDDB, a record for fifteen special status plants on the California 
Native Plant Society (CNPS) 1B List occur within two miles of the site.  However, none 
of these plants were observed on site and in most cases, the associated conditions/habitat 
are not present at the site.  Twelve special status animals have been documented within 
two miles of the site. This includes Monterey dusky-footed woodrat and white-tailed kite, 
which were not included in the CNDDB results but were observed on site in 2007. 
Monterey dusky-footed woodrat nests were observed again during the 2012 survey (see 
Section 3.5).  These species are listed in Table 1 along with their corresponding habitat 
requirements and likelihood of occurrence at the site.  Map 3 shows CNDDB locations of 
special status species within a 2-mile radius of the site. 
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Table 1 – Summary of Special Status Wildlife, Plants, or Sensitive Natural Communities Known or with the Potential to Occur 
in the Project Area – 2-Mile CNDDB Search Radius. 
 

Species Name Common Name Status 
(Federal/State) 

Probability of 
Occurrence in 

the Project Area 
Habitat Requirements 

WILDLIFE 

Actinemys 

marmorata 

(Emys 

marmorata) 

Western pond turtle --/SC Unlikely 

Western pond turtles are found in ponds, 
marshes, rivers, streams, and irrigation ditches 
containing aquatic vegetation.  They are usually 
seen sunning on logs, banks, or rocks near 
banks.  Individuals move up to three or four 
miles within a creek system, especially during 
“walk-abouts” before a female lays eggs.  They 
nest in burrows which can be up to several 
hundred feet away from river or pond banks 
and may be found in woodlands, grasslands, 
and open forest. 

Ambystoma 

californiense 
California tiger salamander FT/ST No suitable 

habitat 

The adult California tiger salamander is a semi-
permanent resident of annual grasslands and 
valley or foothill woodlands/savannah, and is 
occasionally found along streams.  Adults 
spend most of the year underground in mammal 
burrows, logs or rocks.  The first heavy rains of 
winter initiate the migration of adults to 
permanent and temporary ponds. Larvae 
require ponds, lakes or vernal pools, usually 
within grasslands. 
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Species Name Common Name Status 
(Federal/State) 

Probability of 
Occurrence in 

the Project Area 
Habitat Requirements 

Anniella pulchra legless lizard --/SC No suitable 
habitat 

Legless lizards occur in loose sandy soil, 
typically at the base of shrubs where leaf litter 
is present, and soils are slightly moist.  Legless 
lizards forage for spiders, insect larvae, and 
other small insects. 

Coelus globosus globose dune beetle --/SC No suitable 
habitat 

Coastal sand dunes habitat, in foredunes and 
sand hummocks immediately above high tide; it 
burrows beneath the sand surface and is most 
common beneath dune vegetation.  

Cypseloides 

niger 
black swift --/SC No suitable 

habitat 

Nest sites occur in hollows or on ledges 
associated with rocky cliffs with a nearby water 
source.  Foraging for flying insects occurs in 
the air, sometimes over bodies of water. 

Danaus 

plexippus 
monarch butterfly --/SC (wintering 

sites) Possible 

Prefers stands of Eucalyptus and Monterey 
pines with protection from the wind for mass 
wintering sites between approximately October 
and March. 

Elanus leucurus 
white-tailed (syn. black 
shouldered) kite --/SC 

Possible 
(observed 

foraging on site 
during 2007) 

Breed in lowland grasslands, wetlands, oak 
woodland, savannah, and riparian habitats.  
Foraging habitat includes dry pastures and 
riparian zones.  Nests are built in trees; either 
solitary or associated with a large stand of trees. 

Euphilotes 

enoptes smithi 
Smith’s blue butterfly FT/-- No suitable 

habitat 

Associated with coastal scrub plant community.  
Requires buckwheat plants (Eriogonum 

parvifolium or Eriogonum latifolium) as a host 
plant for larvae and as a nectar source for 
adults). 
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Species Name Common Name Status 
(Federal/State) 

Probability of 
Occurrence in 

the Project Area 
Habitat Requirements 

Lasiurus cinereus hoary bat --/SC No suitable 
habitat 

Prefers open habitats or habitat mosaics, with 
access to trees for cover & open areas or habitat 
edges for feeding. Roosts in dense foliage of 
medium to large trees. Requires nearby water 
source.  

Neotoma fuscipes 

luciana* 
Monterey dusky-footed woodrat --/SC Present (nest 

sites) 

Prefer areas near a water source with available 
nest materials, including dead wood, leaves, 
and grass.  Commonly associated with willow 
riparian and oak woodlands.  The Monterey 
dusky-footed woodrat is a subspecies of the 
common woodrat, a common inhabitant of oak 
and riparian woodlands. 

Oncorhynchus 

mykiss 

South-central California Coast 
(S-CCC) ESU Steelhead FT/SC No suitable 

habitat+ 

After hatching in gravels of cold-water streams, 
steelhead spend the first 1 to 2 years of their 
lives in freshwater before migrating to the 
ocean.  Adult steelhead spend 2 to 3 years in 
the ocean and then return to their spawning 
grounds to breed.  Habitat requirements for 
steelhead include an intact stream system that is 
free of barriers, a variety of flow/depth 
conditions, areas with gravel substrate and 
minimal bed-impairing sedimentation, woody 
debris, and overhanging vegetation.  Lagoons 
near river mouths can also provide rearing 
habitat for juvenile steelhead. 
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Species Name Common Name Status 
(Federal/State) 

Probability of 
Occurrence in 

the Project Area 
Habitat Requirements 

Rana draytonii California red-legged frog FT/SC Possible 
(dispersal) 

In the coast ranges, requires ephemeral or 
permanent water such as ponds, reservoirs, or 
creeks with areas of slow moving water or 
pools during winter/spring.  Water must last at 
minimum until the end of June for 
reproduction.  During late summer or fall, adult 
frogs are known to utilize a variety of upland 
habitat types with either leaf litter or small 
mammal burrows.  Adult frogs may travel as 
far as 3 miles overland in non-riparian habitats 
to an aquatic site. 

PLANTS 

Allium hickmanii Hickman's onion --/CNPS 1B.2 Not present - no 
suitable habitat 

Requires moist soil conditions and prefers 
sandy loam.  Associated with closed-cone 
coniferous forest, chaparral, coastal scrub, 
valley and foothill grassland, and coastal prairie 

Arctostaphylos 

hookeri ssp. 

hookeri 

Hooker's manzanita --/CNPS 1B.2 Not present - no 
suitable habitat 

Associated with sandy or shaley soils and 
sandstone outcrops in chaparral, coastal scrub, 
closed-cone coniferous forest and cismontane 
woodland. 

Arctostaphylos 

pumila 
sandmat manzanita --/--/CNPS 1B.2 Not present - no 

suitable habitat 

Occurs in sandy soils within maritime chaparral 
or within openings in closed cone coniferous 
forest or oak woodland. 

Clarkia 

jolonensis 
Jolon clarkia --/CNPS 1B.2 Not present - no 

suitable habitat 
Edges and recently burned areas of oak 
woodland, coastal scrub, or chaparral 
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Species Name Common Name Status 
(Federal/State) 

Probability of 
Occurrence in 

the Project Area 
Habitat Requirements 

Delphinium 

hutchinsoniae 
Hutchinson's larkspur --/CNPS 1B.2 Not present - no 

suitable habitat Chaparral, coastal scrub, and grassland 

Ericameria 

fasciculata 
Eastwood’s goldenbush --/CNPS 1B.1 Not present - no 

suitable habitat 
Chaparral, maritime chaparral, closed-cone 
pine forest, and northern coastal scrub. 

Fritillaria 

liliacea 
fragrant fritillary --/CNPS 1B.2 Not present - no 

suitable habitat 

Associated with clay-rich soils in coastal prairie 
or grasslands associated with native 
bunchgrasses.  Commonly associated with 
serpentine soils. 

Horkelia cuneata 

ssp. sericea 
Kellogg's horkelia --/--/CNPS 1B.1 Not present - no 

suitable habitat 

Occurs in sandy or gravelly soil within closed 
cone coniferous forest, coastal scrub, maritime 
chaparral, or grassland. 

Lupinus 

tidestromii 
Tidestrom's lupine FE/SE/CNPS1B.

1 
Not present - no 
suitable habitat 

Occurs in coastal dune strand in areas of open 
sand with minimal competition from other 
vegetation 

Malacothamnus 

palmeri var. 

involucratus 

Carmel Valley bush mallow --/CNPS 1B.2 Not present - no 
suitable habitat Chaparral and foothill woodlands. 

Malacothrix 

saxatilis var. 

arachnoidea 

Carmel Valley malacothrix --/CNPS 1B.2 Not present - no 
suitable habitat 

Chaparral.  Rock outcrops or steep rocky 
roadcuts 

Microseris 

paludosa 
marsh microseris --/CNPS 1B.2 Not present - no 

suitable habitat 

Associated with closed-cone coniferous forest, 
cismontane woodland, coastal scrub, valley and 
foothill grassland. 
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Species Name Common Name Status 
(Federal/State) 

Probability of 
Occurrence in 

the Project Area 
Habitat Requirements 

Pinus radiata Monterey pine --/CNPS 1B 
Present (not 

associated with a 
native stand) 

Closed-cone coniferous forest 

Piperia yadonii Yadon's rein orchid FE/--/CNPS 1B.1 Not present - no 
suitable habitat 

Sandy soil in closed cone coniferous forest, 
woodland, maritime chaparral, and costal scrub. 

Trifolium 

polyodon 
Pacific Grove clover --/--/CNPS 1B.1 Not present - no 

suitable habitat 

Vernally moist swales within coastal prairie or 
vernally moist dune swales.  Sometimes occurs 
along edges of old roads, trails. 

Notes: 
   

 

*:  Not listed in CNDDB radius search 
FE:  Federal Endangered  
FT:  Federal Threatened 
ST:  State Threatened    
SC:  California Department of Fish & Game Species 
of Special Concern    
CNPS:  California Native Plant Society rare, threatened, endangered list classification 
     1B:  Plants Categorized as Rare, Threatened, or Endangered in California and Elsewhere 
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3.2 Critical Habitat Designations 
The project site does not occur within USFWS critical habitat areas.  The nearest critical 
habitat area is CRLF unit MNT-2, which is located south, east, and northeast of the site.  
The nearest portion of MNT-2 in relation to the site is located approximately 0.25 
towards the south (USFWS, 2010).  In addition, the Carmel River is classified as critical 
habitat for the Distinct Population Segment (DPS) of S-CCC steelhead (NMFS, 2007).  
However, the project and its associated water supply wells are not anticipated to affect in-
stream flows or fish habitat based on the distance of the project from the river (≥1,025 
feet) and the results of the supply well pumping radius analysis performed by Bierman 
Hydrogeolgic (2012). 

3.3 Aquatic Habitats Within 1.5 Km 
No aquatic habitat occurs on site.  The nearest aquatic habitat is associated with the 
Carmel River, which is located 1,025 feet south of the southern boundary of the site.  The 
March 20th site visit occurred two days after a period of substantial rainfall and although 
soils were moist, no standing water was observed within the project area. 

3.4 Soils and Topography 
According to NRCS data, the majority of surface soils at the site consist of Pico fine 
sandy loam, which is well-drained soil derived from sedimentary alluvium.  A small area 
in the southwest corner of the site (0.2 acres) is mapped as Metz fine sandy loam (NRCS, 
2012). 
 
Pico fine sandy loam 
Deep, well drained soils that formed in alluvium from mostly sedimentary rocks.  Pico 
soils are on floodplains and alluvial fans and have slopes of 0 to 9 percent.  Vegetation is 
typically annual grasses and forbs in uncultivated areas. 
 
Metz fine sandy loam 
Very deep, somewhat excessively drained soils formed in alluvial material derived from 
sedimentary rock.  Metz soils are on floodplains and alluvial fans, form slopes of 0 to 15 
percent, and are characterized by low runoff and moderately rapid permeability.  
Characteristic vegetation includes annual grasses, forbs, and riparian woodland. 
 
Based on the site plan prepared by Bestor Engineers (Map 2) and the site visit, the site is 
nearly flat, with a very slight slope towards the west-southwest. 

3.5 Field Observations 

3.5.1 Existing Site Conditions 
Rana Creek staff conducted the field site assessment on March 20, 2012 between 
approximately 8:00 a.m. and 11:00 a.m.  Conditions during the site visit consisted of 
calm winds, partly cloudy skies, and a temperature of approximately 50 degrees 
Fahrenheit. 
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The March 2012 site visit found that the site conditions on APN 015-021-020 remain as 
described in the 2007 BA.  This parcel contains an existing residence, an adjacent shed, a 
variety of landscape plants, and a wooded area.  The other two parcels were fallow 
agricultural fields dominated by weedy plant species during 2007.  These parcels have 
since been converted to active row crops operated by Serendipity Farms (see Appendix 
A). 

3.5.2 Habitat Types 
The following habitat types were observed at the site on March 20, 2012. 
 
Agriculture – Row Crops 
The majority of the proposed project site consists of agricultural land that is currently in 
row crop production. 
 
Mixed Woodland 
A strip of mixed woodland habitat occurs around the residence on APN 015-021-020 and 
along the southern and eastern border of the project site adjacent to Val Verde Drive.  
This habitat is relatively impacted by non-native species and human disturbance and 
therefore does not fit a particular Holland (1986) or Keeler-Wolf (2007) association.  
Tree species in this area include Monterey cypress (Cupressus macrocarpa), Monterey 
pine (Pinus radiata), myoporum (Myoporum laetum), coast redwood (Sequoia 

sempervirens), box elder (Acer negundo), and holly-leaved cherry (Prunus ilicifolia).  
The Monterey pine and cypress trees, which as listed by the CNPS as 1B (rare or 
endangered in California and elsewhere) as well as the coast redwood appear to have 
been intentionally planted and are not part of a native stand.  The understory in this 
habitat ranges from sparse with a groundcover of leaf litter, to dense areas of poison oak 
(Toxicodendron diversilobum), English ivy (Hedera helix), and poison hemlock (Conium 

maculatum).  Monterey dusky-footed woodrat nests are located throughout this habitat at 
the site. 
 
Residential 
The southeast corner of the property contains a single house and a small storage shed.  
The vegetation in this area is mostly ornamental landscaping plants, non-native grasses 
and other common weeds. 

3.5.3 Special Status Plants and Wildlife 
Although much of the site consists of row crops, the wooded areas found within APN 
015-021-020 contain potential and/or confirmed habitat for several special status species 
as well as nesting habitat for birds protected by the Migratory Bird Treaty Act of 1918 
(MBTA) and California Department of Fish and Game Code 3513.  Habitat on site for 
special status plants that could potentially occur in the area is very poor.  No special 
status plants were observed during the site inspection.  Potential or confirmed special 
status/protected animals are discussed below in more detail. 

3.5.3.1 California red-legged frog 

CRLF is a Federal threatened and California species of special concern.  Although not 
observed on site, CRLF is known from multiple areas along the Carmel River.  The 
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nearest CNDDB occurrence is approximately 600 feet towards the southeast from the 
site.  CRLF are found in freshwater aquatic habitats including streams, shallow ponds, 
and drainages with associated riparian vegetation.  Breeding occurs from November 
through April.  Adult CRLF may disperse from breeding sites at any time of year and use 
a variety of upland habitat, moving through the landscape regardless of vegetation or 
topography.  Dispersing frogs avoid desiccation during the summer months by utilizing 
anything that provides shade and/or moisture such as rocks, downed wood, moist leaf 
litter, and small mammal burrows (USFWS, 2010).   
 
The site may provide some dispersal habitat for CRLF, especially within the wooded 
areas of APN 015-021-020 where soils are seasonally moist and leaf litter and rotting 
logs occur.  The highest likelihood of dispersing CRLF occurring on the site is during the 
fall corresponding with the first series of winter rains.  However, the majority of the site 
provides little cover (small mammal burrows, leaf litter) for dispersing CRLF.  In 
addition, several barriers exist between the site and the Carmel River riparian corridor, 
including paved roads and a residential development. 

3.5.3.2 White-tailed (syn. black shouldered) kite 

The white-tailed kite is a California Fully Protected Species.  White-tailed kites breed in 
lowland grasslands, wetlands, oak woodland, oak savannah, and riparian areas adjacent to 
open fields or grasslands (Small, 1994).  Habitats that support larger rodent prey are more 
suitable.  Summer habitat preferences include riparian zones and dry pastures.  Nests are 
built in trees, either in single isolated trees or those within larger stands.  Egg laying 
begins in February and peaks in March or April while fledging is typically complete by 
October.  Kites are non-migratory and winter habitat is similar to breeding habitat, but 
without the need for nest trees.  Riparian corridors represent a preferred landscape 
characteristic for kites in both the breeding and non-breeding seasons.  White-tailed kites 
were observed foraging in the open fields near the project site during 2007 (Rana Creek, 
2007).  However, no white-tailed kites were observed during the 2012 site visit.  The tall 
pine and cypress trees on the project site provide potential nesting habitat for kites while 
the nearby fallow agricultural fields provide potential foraging habitat. 

3.5.3.3 Nesting Birds and other Raptors 

A variety of resident birds and a red-tailed hawk (Buteo jamaicensis) were observed 
foraging in and around the wooded portion of the site among shrubs and trees (see 
Appendix C).  In addition, a pair of Anna’s hummingbirds (Calypte anna) was observed 
and the female was seen gathering small twigs, presumably for nest materials.  Although 
no nests were directly observed, resident and/or migratory birds as well as raptors could 
potentially utilize the trees on site for nesting.  As such, tree removal or use of heavy 
equipment has the potential to affect nesting birds during the nesting season 
(approximately February – August). 

3.5.3.4 Monterey dusky-footed woodrat 

The Monterey dusky-footed woodrat, a subspecies of the common woodrat, is a 
California species of special concern.  These woodrats are found near a water source in 
areas of dense overgrowth in oak woodlands, willow riparian zones, and scrub.  Woodrats 
tend to avoid open areas such as grasslands or woodlands with sparse understory.  



Updated BA - 13 - Rana Creek 
Val Verde Drive, Carmel, CA  March 2012 
 

Woodrats build multi-chamber nests on the ground, usually next to trees, out of dead 
wood, leaves, and grass.  Within suitable habitats, woodrats form small colonies of three 
or more nests.  Woodrats are primarily herbivorous, eating plant material including 
leaves, flowers, and acorns.  The reproductive period of this species usually extends from 
December to September, but individuals can be reproductively active year-round.  Most 
females are reproductively active in April and May.   
 
Several Monterey dusky-footed woodrat nests were observed in the wooded areas of the 
project site during the 2007 BA (Rana Creek, 2007).  During the March 20, 2012 site 
visit, 12 woodrat nests were observed within the wooded portions of APN 015-021-020.  
Nests were variable in size and condition, although several showed signs of recent 
activity (i.e. active nest entrance).  Most nests were built adjacent to the trunks of trees 
and at least one was located up off the ground in the fork of a tree.  Because the site lies 
within the range of the Monterey dusky-footed woodrat, it is assumed that the nests on 
site belong to that species. 

3.5.3.5 Monarch butterfly 

The monarch butterfly is listed on the California Department of Fish & Game special 
animals list (CDFG, 2012).  Monarch butterflies arrive along the California coast during 
the fall and can form large clusters in the branches of eucalyptus trees or Monterey pines.  
These mass wintering sites are typically located within stands of the favorable tree 
species that are protected from direct, strong winds.  Although some of the trees found 
within APN 015-021-020 could potentially provide a mass wintering location, the habitat 
is relatively poor due to the isolated nature and limited number of preferred tree species.  
No monarch butterflies were observed during the 2012 site inspection. 

4.0 DISCUSSION 
The 2012 data search and field inspection confirmed that site conditions and 
environmental conditions remain similar to those that were observed during the 2007 BA, 
with the exception of the presence of active row crops on APN 015-021-015  and 015-
021-021.  Most of the project site provides little habitat for special status species.  
However, the wooded portion of the site within APN 015-021-020 provides the highest 
quality habitat for special status species especially white tailed kite, Monterey dusky-
footed woodrat, and other nesting birds or raptors protected by the MBTA and Fish & 
Game Code.  In addition, portions of the wooded habitat provide potential, but poor 
quality mass wintering sites for monarch butterfly. 
 
Although the habitat on-site is generally not favorable for CRLF and breeding habitat is 
absent, the presence of the riparian corridor associated with the Carmel River and several 
CNDDB observations of CRLF less than 1,000 feet away indicate that dispersing CRLF 
could potentially occur within the wooded areas of the site.  Recommended avoidance 
and minimization measures required to reduce project impacts to a less than significant 
level are provided below in Section 5. 
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5.0 PROJECT IMPACTS, AVOIDANCE, MINIMIZATION, 
AND MITIGATION MEASURES 

Because site and environmental conditions were similar to previous observations, the 
recommended avoidance, minimization, and/or mitigation measures are consistent with 
the 2007 BA.  Provided that these measures are followed, any potential impacts of the 
project should be reduced to a less than significant level.  Initial vegetation/tree removal 
within APN 015-021-020 should be timed so that it occurs during the fall months, as 
described in the avoidance, minimization, and mitigation measures listed below. 
 
1. Impact:  Monterey dusky-footed woodrats (i.e. nests) present on site may be 

harmed by construction activities. 
 
 Mitigation 1A:  Initial vegetation removal should ideally occur when woodrats 

are least likely to be reproducing (October - November).  A pre-construction 
survey for woodrat nests will be conducted by a qualified biologist prior to the 
onset of construction activities.  All woodrat nests located during the survey will 
be flagged and a 25 foot buffer area established around each nest or group of 
nests.  If nests cannot be avoided and must be removed to allow construction 
activities, the nest(s) will be dismantled by hand prior to grading or vegetation 
removal activities.  Dismantling of nests will be monitored by a qualified 
biologist.  If young are encountered during nest dismantling, the dismantling 
activity will cease and the material carefully replaced back on the nest.  
Construction activities within 25 feet of these active nests will cease.  The active 
nests will be left undisturbed for a period of 2 to 3 weeks to allow development of 
young.  Once the biologist determines that young are capable of being 
independent, nest dismantling will be allowed to continue. 

 
2. Impact:  The project site provides potential nesting and foraging habitat for  

white-tailed kites, a California Fully Protected Species.  This species, as well as 
other bird species protected under the MBTA and California Fish & Game code, 
potentially nesting at the project site, may be disturbed by construction activities. 

 
 Avoidance & Minimization 2A:  Initial vegetation and tree removal should be 

timed to occur between September 1 and January 31.  If vegetation removal 
cannot occur during this timeframe, a qualified biologist shall conduct nest 
surveys on the site prior to vegetation removal.  The survey shall be conducted no 
more than 14 days prior to the onset of construction.  If active nests of white-
tailed kite or other birds species protected by the MTBA or California Fish & 
Game code are present in the construction zone, a temporary fence shall be 
erected 200 feet (or less if determined appropriate by the biologist) around the 
nest site.  Upon recommendation of the biologist, clearing and construction within 
the fenced area shall be postponed or halted until juveniles have fledged and there 
is no evidence of a second nesting attempt.  The biologist shall serve as 
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construction monitor during those periods when construction activities will occur 
near active nest areas to ensure that no inadvertent impacts to the nests occur. 

 
3. Impact:  Overwintering monarch butterflies may be harmed or disturbed by 

construction activities. 
 
 Avoidance & Minimization 3A:  If construction activities occur during times 

when monarch butterflies may be present (October – March), all tall trees shall be 
inspected for the presence of monarchs by a qualified biologist prior to work 
being done around the trees.  If monarchs are present in the trees, work associated 
with or around the subject trees shall be delayed until the overwintering monarch 
butterflies are no longer present. 

 
4. Impact:  Dispersing CRLF has the potential to occur on the subject site and could 

be harassed or harmed by construction activities. 
 
 Avoidance & Minimization 4A:  Vegetation removal should ideally occur during 

the fall, before the first winter rainfall event occurs.  No vegetation removal or 
grading will take place during periods of rain.  Precautions will also be exercised 
to prevent puddle formation, which could attract CRLF.  If initial vegetation 
clearing and ground disturbance is anticipated to occur between October 15 and 
May 31, a pre-construction/grading survey for CRLF shall be conducted.  The 
pre-construction survey shall address all areas that will be affected by vegetation 
removal or grading activities and must occur no earlier than 4 days prior to the 
onset of grading.  If CRLF are observed during the pre-construction survey, all 
grading/construction activities shall be postponed and USFWS shall be consulted 
for further guidance. 
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Appendix A - Site Photographs (March 20, 2012)  – Val Verde Drive Biological Assessment, Carmel, CA 

Photo 1:  View from Val Verde Dr. of row crops on APN 015-021-015  
and adjoining  commercial area towards the west. 

Photo 2:  Empty fallow field across Val Verde Drive, east of the site.   
View towards the southeast. 

Photo 3:  View of row crops from northeast corner of site.  Old 
Travers well is in the foreground. 

Photo 4:  Existing residence on APN 015-021-020. 



Appendix A - Site Photographs (March 20, 2012)  – Val Verde Drive Biological Assessment, Carmel, CA 

Photo 5:  View south from APN 015-021-015 towards residential  
lot and cluster of mature Monterey pine, cypress, redwood, and other trees. 

Photo 6:  View south from APN 015-021-021 towards property line  
and adjoining area containing dense vegetation. 

Photo 7:  Woodrat nest in poison hemlock patch on  
APN 015-021-020  

Photo 8:  Entrance to woodrat nest on APN 015-021-020 



Appendix A - Site Photographs (March 20, 2012)  – Val Verde Drive Biological Assessment, Carmel, CA 

Photo 9:  Woodrat nest in tree on APN 015-021-020 Photo 10:  Woodrat nest on APN 015-021-020 

Photo 11:  Woodrat nest on APN 015-021-020 Photo 12:  Wooded area on APN 015-021-020 containing seasonally  
moist soils and abundant leaf litter. 



Appendix B
CNDDB - Surrounding Quadrangle Search
March 2012
Val Verde Drive Updated Biological Assessment

Species Name Common Name FEDLIST CALLIST GRANK SRANK CNPS Rank
Agelaius tricolor tricolored blackbird None None G2G3 S2  
Allium hickmanii Hickman's onion None None G2 S2.2 1B.2
Ambystoma californiense California tiger salamander Threatened Threatened G2G3 S2S3  
Anniella pulchra nigra black legless lizard None None G3G4T2T3Q S2  
Anniella pulchra pulchra silvery legless lizard None None G3G4T3T4Q S3  
Arctostaphylos edmundsii Little Sur manzanita None None G2 S2.2 1B.2
Arctostaphylos hookeri ssp. hookeri Hooker's manzanita None None G3T2? S2? 1B.2
Arctostaphylos montereyensis Toro manzanita None None G2 S2.1 1B.2
Arctostaphylos pajaroensis Pajaro manzanita None None G2 S2.1 1B.1
Arctostaphylos pumila sandmat manzanita None None G2 S2.2 1B.2
Astragalus tener var. titi coastal dunes milk-vetch Endangered Endangered G1T1 S1 1B.1
Athene cunicularia burrowing owl None None G4 S2  
Buteo regalis ferruginous hawk None None G4 S3S4  
Castilleja ambigua ssp. insalutata pink johnny-nip None None G4T1 S1 1B.1
Central Dune Scrub Central Dune Scrub None None G2 S2.2  
Central Maritime Chaparral Central Maritime Chaparral None None G2 S2.2  
Centromadia parryi ssp. congdonii Congdon's tarplant None None G4T2 S2 1B.2
Charadrius alexandrinus nivosus western snowy plover Threatened None G4T3 S2  
Chorizanthe pungens var. pungens Monterey spineflower Threatened None G2T2 S2.2 1B.2
Chorizanthe robusta var. robusta robust spineflower Endangered None G2T1 S1 1B.1
Clarkia jolonensis Jolon clarkia None None G2 S2.2 1B.2
Coelus globosus globose dune beetle None None G1 S1  
Collinsia multicolor San Francisco collinsia None None G2 S2.2 1B.2
Cordylanthus rigidus ssp. littoralis seaside bird's-beak None Endangered G5T1 S1.1 1B.1
Cypseloides niger black swift None None G4 S2  
Danaus plexippus monarch butterfly None None G5 S3  
Delphinium californicum ssp. interius Hospital Canyon larkspur None None G3T2? S2? 1B.2
Delphinium hutchinsoniae Hutchinson's larkspur None None G2 S2.1 1B.2
Emys marmorata western pond turtle None None G3G4 S3  
Eremophila alpestris actia California horned lark None None G5T3Q S3  
Ericameria fasciculata Eastwood's goldenbush None None G2 S2.1 1B.1
Eriogonum nortonii Pinnacles buckwheat None None G2 S2.3 1B.3
Erysimum ammophilum sand-loving wallflower None None G2 S2.2 1B.2
Erysimum menziesii ssp. menziesii Menzies' wallflower Endangered Endangered G3?T1 S1 1B.1
Erysimum menziesii ssp. yadonii Yadon's wallflower Endangered Endangered G3?T1 S1 1B.1
Eucyclogobius newberryi tidewater goby Endangered None G3 S2S3  
Euphilotes enoptes smithi Smith's blue butterfly Endangered None G5T1T2 S1S2  
Falco mexicanus prairie falcon None None G5 S3  
Fritillaria liliacea fragrant fritillary None None G2 S2 1B.2
Gilia tenuiflora ssp. arenaria sand gilia Endangered Threatened G3G4T2 S2 1B.2
Hesperocyparis goveniana Gowen cypress Threatened None G1 S1.2 1B.2
Hesperocyparis macrocarpa Monterey cypress None None G1 S1.2 1B.2
Horkelia cuneata ssp. sericea Kellogg's horkelia None None G4T1 S1.1 1B.1
Lasiurus cinereus hoary bat None None G5 S4?  
Lasthenia conjugens Contra Costa goldfields Endangered None G1 S1 1B.1
Layia carnosa beach layia Endangered Endangered G2 S2 1B.1
Linderiella occidentalis California linderiella None None G3 S2S3  
Lupinus tidestromii Tidestrom's lupine Endangered Endangered G2 S2.1 1B.1
Malacothamnus palmeri var. involucratus Carmel Valley bush-mallow None None G3T2Q S2.2 1B.2
Malacothamnus palmeri var. palmeri Santa Lucia bush-mallow None None G3T2Q S2.2 1B.2
Malacothrix saxatilis var. arachnoidea Carmel Valley malacothrix None None G5T2 S2.2 1B.2
Microseris paludosa marsh microseris None None G2 S2.2 1B.2
Monolopia gracilens woodland woollythreads None None G2G3 S2S3 1B.2
Monterey Cypress Forest Monterey Cypress Forest None None G1 S1.2  
Monterey Pine Forest Monterey Pine Forest None None G1 S1.1  
Monterey Pygmy Cypress Forest Monterey Pygmy Cypress Forest None None G1 S1.1  
Northern Bishop Pine Forest Northern Bishop Pine Forest None None G2 S2.2  
Northern Coastal Salt Marsh Northern Coastal Salt Marsh None None G3 S3.2  
Oceanodroma homochroa ashy storm-petrel None None G2 S2  
Oncorhynchus mykiss irideus steelhead - south/central California coast DPS Threatened None G5T2Q S2  
Pelecanus occidentalis californicus California brown pelican Delisted Delisted G4T3 S1S2  
Phrynosoma blainvillii coast horned lizard None None G4G5 S3S4  
Pinus radiata Monterey pine None None G1 S1.1 1B.1
Piperia yadonii Yadon's rein orchid Endangered None G2 S2.1 1B.1
Plagiobothrys uncinatus hooked popcorn-flower None None G2 S2.2 1B.2
Potentilla hickmanii Hickman's cinquefoil Endangered Endangered G1 S1 1B.1
Rana draytonii California red-legged frog Threatened None G4T2T3 S2S3  
Reithrodontomys megalotis distichlis Salinas harvest mouse None None G5T1 S1  
Rosa pinetorum pine rose None None G2Q S2.2 1B.2
Sidalcea malachroides maple-leaved checkerbloom None None G3G4 S3S4.2 4.2
Stebbinsoseris decipiens Santa Cruz microseris None None G2 S2.2 1B.2
Taxidea taxus American badger None None G5 S4  
Tortula californica California screw moss None None G2? S2 1B.2
Trifolium buckwestiorum Santa Cruz clover None None G1 S1.1 1B.1
Trifolium hydrophilum saline clover None None G2 S2 1B.2
Trifolium polyodon Pacific Grove clover None Rare G1Q S1.1 1B.1
Trifolium trichocalyx Monterey clover Endangered Endangered G1 S1 1B.1
Valley Needlegrass Grassland Valley Needlegrass Grassland None None G3 S3.1  

Notes:  CNDDB Quad Results includes USGS 7.5-minute Quadrangles - Marina, Monterey, Mt. Carmel, Seaside, Soberanes Point



Appendix C
Plant and Animal Species Observed on March 20, 2012
Val Verde Drive Updated Biological Assessment

Species Name Common Name Native

PLANTS
Acer negundo box elder y
Avena barbata slender wild oat n
Baccharis pilularis coyote brush y
Brassica rapa field mustard n
Bromus carinatus California brome y
Bromus diandrus ripgut grass n
Bromus hordaceous soft chess brome n
Carduus pycnocephalus Italian thistle n
Carpobrotus edulis iceplant n
Chamomilla suaveolens pineapple weed n
Conium maculatum poison hemlock n
Cupressus macrocarpa Monterey cypress y
Erodium botrys long-beaked filaree n
Hedera helix English ivy n
Hordeum jubatum foxtail barley n
Lolium multiflorum Italian ryegrass n
Malva parviflora common mallow n
Marah fabaceus wild cucumber y
Melaleuca sp. honey myrtle n
Melilotus albus white sweetclover n
Myoporum laetum lollypop tree n
Pinus radiata Monterey pine y
Polypogon monspeliensis rabbit's foot grass n
Prunus ilicifolia holly-leaved cherry y
Raphanus raphanistrum wild radish n
Rubus ursinus California blackberry y
Rumex sp. dock n
Sequoia sempervirens redwood y
Sonchus oleraceus common sowthistle n
Toxicodendron diversilobum poison oak y
Tropaeolum majus nasturtium n

WILDLIFE

Birds
Aphelocoma californica Western scrub jay
Bombycilla cedrorum cedar waxwing
Buteo jamaicensis red-tail hawk
Calypte anna Anna's hummingbird
Catharus guttatus hermit thrush
Corvus brachyrhynchos American crow
Melospiza melodia song sparrow
Turdus migratorius American robin
Mammals
Neotoma fuscipes luciana Monterey dusky-footed woodrat
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 ARCHAEOLOGICAL CONSULTING 
 P.O. BOX 3377 
 SALINAS, CA  93912 
 (831) 422-4912 
 e-mail Coyote@coyotepress.com 
 

June 8, 2016 
Brian Clark 
430 Ortiz Ave., Suite B 
Sand City, CA   93955 
Via email: brian@surfloan.com  

Brian: 

I am writing, as you requested, concerning a report we did for you in 
2007. You indicate that the County wants an update. 

In 2007, in our  Project 4041, we examined three parcels: APNs 015-
021-015, -020, and -021, in Carmel, Monterey County, California. We con-
cluded at that time that there were no potentially significant archaeological 
resources within those parcels. 

Since our previous survey found no evidence of archaeological re-
sources on the parcel, and survey standards have not changed in the inter-
vening years, we see no need for an additional Archaeological Reconnais-
sance. 

Let me know if you need anything additional on this. 

 

Sincerely, 
 

Gary S. Breschini 
Gary S. Breschini, Ph.D. 
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E n v i r o n m e n t a l  S c i e n t i s t s             P l a n n e r s              E n g i n e e r s  

 
 
October 14, 2015 
Rincon Project No. 14-00187 
 
Bob Schubert, Senior Planner 
Monterey County Resources Management Agency  
Planning Department 
168 W. Alisal St., 2nd Floor 
Salinas, California 93901 
 
Subject: Peer Review of an Archaeological Technical Report and Architectural History 

Evaluation for the Carmel Rio Road Subdivision Project, Unincorporated Monterey 
County, California 

 
Dear Mr. Schubert: 
 
This letter summarizes the results of a peer review of two cultural resource documents prepared for 
the property located at 15 and 26500 Val Verde Drive, within the Carmel Valley Master Plan Area, in 
unincorporated Monterey County, California. The project site lies approximately 0.7 mile southeast 
of the City of Carmel-by-the-Sea (outside of the City’s sphere of influence), approximately 0.3 mile 
east of Highway 1, and approximately 0.2 mile south of Carmel Valley Road (subject property). The 
project site is composed of three parcels (Assessor’s Parcel Numbers [APN] 015-021-020-000, 015-
021-021-000, & 015-021-015-000).  
 
This peer review was conducted as part of the environmental analysis being conducted in 
conformance with the California Environmental Quality Act (CEQA) by the County of Monterey. The 
purpose of the review is to determine whether the cultural resources analyses completed for the 
project site are adequate for the purposes of preparing an Environmental Impact Report (EIR). 
This letter summarizes the results of a peer review of the following two cultural resources reports 
prepared for the subject property:  
 

• Preliminary Archaeological Reconnaissance for Assessor’s Parcels 015-021-015, 015-021-020 
and 015-021-021 in Carmel, Monterey County, California. Prepared by Mary Doane and Gary 
Breschini of Archaeological Consulting (Doane and Breschini 2007).  

• Phase I Historic Review, 26500 Val Verde Road, Carmel, Monterey County, California. 
Prepared by Ken Seavey (Seavey 2010).  

 
The peer review was conducted by Cultural Resources Principal Investigator Christopher Duran, 
M.A., RPA, who meets the Secretary of the Interior’s Professional Qualification Standards (PQS) for 
historic and prehistoric archaeology (National Park Service 1983), and Senior Architectural Historian 
Shannon Carmack, B.A. who meets the PQS for architectural history and history.  
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Methods 
The analysis entailed review of the both cultural resources documents with regard to methods, 
findings, and the potential for the project to impact significant historical and or archaeological 
resources as defined in CEQA and the State CEQA Guidelines. No site visits were conducted by 
Rincon cultural resources staff; nor was any supplemental archival research, Native American or 
historical group coordination or California Historical Resources Inventory records search conducted.  
 
Archaeological Report Peer Review 
 
Doane and Breschini’s (2007) Preliminary Archaeological Reconnaissance for Assessor’s Parcels 015-
021-015, 015-032-020, and 015-021-021 in Carmel, Monterey County, California follows a negative 
letter report format with the results of the records search, methodology, findings, and management 
recommendations. The letter report format does not include a prehistoric or historic context. This 
format is common for negative Phase I surveys in many areas; however, reports prepared following 
the Office of Historic Preservation’s (OHP; 1990) Archaeological Resource Management Reports 
(ARMR): Recommended Contents and Format typically provide more detail. 
 
The methodology for the field investigation does not provide specific details for the field survey. The 
report states that the areas “reasonably expected to contain visible cultural resources” were 
inspected as part of the reconnaissance. The document does not indicate what or where these 
inspected areas are specifically within the project site. Although much of the site consists of 
agricultural fields, this does not preclude the area from containing cultural resources. The report 
also does not indicate if the inspected areas were surveyed using transects which may help to clarify 
the intensity of the field survey. The report also indicates that a portion parcel 021 is covered with 
fill material, but fails to indicate what percentage of the parcel consists of fill or how it was 
determined that the soils consist of fill. This information would also help indicate which areas were 
inspected during the field investigation.  
 
Doane and Breschini also state that two cultural resources were noted in the research area (1 km) 
surrounding the project site, but did not identify what types of resources those might be. One 
resource was noted to be within 300 meters of the project site. This information may assist with 
determining the archaeological sensitivity of the area. For example, should those resources be 
prehistoric village sites, the archaeological sensitivity of the area would be greatly increased.  
 
The Doane and Breschini study is approximately eight years old (completed in 2007). Areas are often 
resurveyed every 5 years as surface conditions change over time and may expose new resources.  
However, considering that the majority of the project consists of agricultural fields, an argument can 
be made that the field conditions would have had minimal changes over the eight-year period.  
 
Recommended Changes  
 
To bolster the argument of no impact to archaeological resources, Rincon recommends the 
following actions to further provide clarity and certainty in this finding:  
 

• Indicate which areas of the project site were inventoried on a map and in the text, as well as 
which areas and percentage of the project site is covered by fill material. 
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• Add more details concerning the field methods (e.g., were those areas inspected for cultural 
resources surveyed using transects?). What was the transect spacing? 

• Provide photos of the existing condition of the site.  
• List the properties identified during the records search. 
• Provide recommendations of archaeological sensitivity based on type and location of nearby 

resources. 
 
Based on the information provided in Preliminary Archaeological Reconnaissance for Assessor’s 
Parcels 015-021-015, 015-032-020, and 015-021-021 in Carmel, Monterey County, California (Doane 
and Breschini 2007), it is unclear if the field methods used for the investigation meet current 
professional standards. Additional details are needed to help support the conclusions in the report 
of no impact to archaeological resources.  
 
Architectural History Peer Review 
 
Ken Seavey’s (2010) Phase I Historic Review, 26500 Val Verde Road, Carmel, Monterey County, 
California is a brief letter report that summarizes the results of a pedestrian survey and archival 
research, which concludes that the single family residence is not eligible for historic designation. 
Although a letter report format is suitable for projects with minimal potential to impacts historical 
resources, the methods and evidence used to support the findings should be strengthened to 
ensure the study is in conformance with CEQA and County of Monterey guidelines for cultural 
resources.  

The site setting and characteristics should be clarified. The subject property appears to be a single-
family residence, situated on an agricultural lot that was historically used for farming activities. 
However the letter lacks supporting information about the history of the property and its function 
to adequately characterize the property and setting. The letter describes an associated garage, but 
provides few additional details on the property as a whole. Further, the property does not appear to 
be within a subdivision; however the author describes the residence as a typical California Ranch-
style home that was common amongst post-war tracts. If appropriate, the property should be 
evaluated for its significance as an agricultural-related resource, as well as any other potential 
historic themes identified through a developed historic context. It is unknown if there are any 
additional buildings or structures on the site; given the presumed agricultural function of the 
property it would be expected that additional ancillary structures are present. The property should 
be evaluated for consideration at the local level of significance in additional to its significance under 
the CRHR criteria. 

The letter is now five years old, which in terms of cultural resources analysis makes the information 
out of date. The California Office of Historic Preservation (OHP) notes that surveys should be 
updated every 5 years to consider properties that may have achieved significance since the survey 
was originally conducted and to incorporate resources that were initially overlooked. For this 
project, the associated garage was omitted from evaluation because it had not reached the 50 year 
eligibility threshold. It is doubtful that the garage would be historically significant or change the 
evaluation findings for the residence in any way, but it is a technical oversight that could be 
identified as a flaw in the analysis. It is recommend that any evaluation update to the property 
include the garage as well as any other buildings and or structures on the property that are older 
than 50 years of age.  
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Recommended Changes  
 
To bolster the argument of no impact to historical resources, Rincon recommends the following 
actions to further provide clarity and certainty in this finding:  
 

• Include references for archival research so that the primary source data collected can easily 
be verified.  

• Update the historic analysis to include an evaluation of the residence and garage as single 
property, within the appropriate historic contexts. Provide additional information about the 
historic and setting characteristics. Confirm the presence or absence of additional 
structures.  

• Prepare Department of Parks and Recreation (DPR) forms in accordance with the County of 
Monterey Guidelines for Historic Assessments (County of Monterey 2008).  
 

Conclusions 
 
In summary, Rincon did not find any specific evidence that would reverse the conclusions outlined in 
the cultural resource sturdies prepared for this project; however the methodologies and evidence 
provided in the documents do not strongly support the findings. Both studies were conducted at a 
cursory “due diligence” level and did not employ the methodologies and level of analysis to 
substantiate a CEQA-level analysis. This lack of supporting evidence to validate the administrative 
record could be called into question during the environmental review process. Rincon strongly 
recommends conducting supplemental studies to update the existing findings and conclude the 
cultural resources analysis for the project.  
 
Sincerely, 
RINCON CONSULTANTS, INC. 
 
 

 
Christopher Duran, M.A., RPA    Shannon Carmack, B.A. 
Principal Investigator, Cultural Resources  Senior Architectural Historian 
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July 22, 2016 
Rincon Project No. 14-00187 
 
Bob Schubert, Senior Planner 
Monterey County Resources Management Agency  
Planning Department 
168 W. Alisal St., 2nd Floor 
Salinas, California 93901 
 
Subject: Peer Review Addendum regarding Archaeological Technical Report and Architectural 

History Evaluation for the Carmel Rio Road Subdivision Project, Unincorporated 
Monterey County, California 

 
Dear Mr. Schubert: 
 
On October 14, 2015, Rincon submitted a memorandum to you presenting the results of a peer 
review of two cultural resource documents prepared for the property located at 15 and 26500 Val 
Verde Drive, within the Carmel Valley Master Plan Area, in unincorporated Monterey County, 
California.  
 
The peer review memorandum regarded the following two cultural resources reports:  
 

• Preliminary Archaeological Reconnaissance for Assessor’s Parcels 015-021-015, 015-021-020 
and 015-021-021 in Carmel, Monterey County, California. Prepared by Mary Doane and Gary 
Breschini of Archaeological Consulting (Doane and Breschini 2007).  

• Phase I Historic Review, 26500 Val Verde Road, Carmel, Monterey County, California. 
Prepared by Ken Seavey (Seavey 2010).  

 
The peer review was conducted by Cultural Resources Principal Investigator Christopher Duran, 
M.A., RPA, who meets the Secretary of the Interior’s Professional Qualification Standards (PQS) for 
historic and prehistoric archaeology (National Park Service 1983), and Senior Architectural Historian 
Shannon Carmack, B.A. who meets the PQS for architectural history and history.  
 
Archaeological Report (Doane and Breschini 2007) 
 
Rincon recommended the following clarifications to support the conclusions in the report of no 
impact to archaeological resources:  
 

• Indicate which areas of the project site were inventoried on a map and in the text, as well as 
which areas and percentage of the project site is covered by fill material. 

• Add more details concerning the field methods (e.g., were those areas inspected for cultural 
resources surveyed using transects?). What was the transect spacing? 

• Provide photos of the existing condition of the site.  
• List the properties identified during the records search. 
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• Provide recommendations of archaeological sensitivity based on type and location of nearby 
resources. 

 
Rincon Cultural Resources Program Manager Kevin Hunt spoke with Gary Breschini of Archaeological 
Consulting on July 19, 2016. Dr. Breschini confirmed the following regarding the archaeological 
study: 
 

• Archaeologist Mary Doane conducted the survey. She worked for Archaeological Consulting 
for 25 years with additional time at State Parks. 

• For a parcel this size (small) they conduct tight zig-zig transects and thoroughly cover the 
entire site. 

• They did survey the entire project site and if something [i.e., an archaeological resource] 
was there they would have found it. 

• He believes the project site is not sensitive but included standard unanticipated discovery 
mitigation language because he has seen cases in the region where burials are found in 
places with no archaeological materials present on the surface. 

• Archaeological Consulting is no longer under contract to the project applicant and will not 
prepare a revised report or memorandum that responds to the peer review.  

 
Based on these responses Rincon concludes that the project site was adequately surveyed to current 
professional standards and that the report’s findings of no impact to archaeological resources are 
correct and defensible. Rincon recommends no additional archaeological resources work for the 
project beyond the implementation of mitigation measures to be identified in the project 
environmental impact report (EIR). 
 
Architectural History Report (Seavey 2010) 
 
Rincon’s peer review memorandum recommended the following actions to bolster the argument of 
no impact to historical resources:  
 

• Include references for archival research so that the primary source data collected can easily 
be verified.  

• Update the historic analysis to include an evaluation of the residence and garage as single 
property, within the appropriate historic contexts. Provide additional information about the 
historic and setting characteristics. Confirm the presence or absence of additional 
structures.  

• Prepare Department of Parks and Recreation (DPR) forms in accordance with the County of 
Monterey Guidelines for Historic Assessments (County of Monterey 2008).  
 

Kent L. Seavey prepared an addendum to the Phase I historic review dated June 24, 2016, that 
responded to Rincon’s peer review memorandum. Seavey’s 2016 addendum presented the 
requested additional information about the historic and setting characteristics as well as the 
requested references. Based on the content of Seavey’s addendum, Rincon finds that the peer 
review comments were adequately addressed and that the findings of Seavey’s 2010 report are 
correct and defensible. No additional architectural history work is recommended.  
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In summary, based on the responses to Rincon’s cultural resources peer review memorandum, the 
results of the archaeological and architectural history reports are accepted. 
 
Sincerely, 
RINCON CONSULTANTS, INC. 
 
 

 
Christopher Duran, M.A., RPA    Shannon Carmack, B.A. 
Principal Investigator, Cultural Resources  Senior Architectural Historian 
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BALANCE HYDROLOGICS, Inc. 
 
MEMO 
 

To: Megan Jones (Rincon Consultants) 

From: Edward D. Ballman, P.E. 

Date: August 16, 2016 

 
Subject: Review of Stormwater Management and Flood Control Issues at  
 the Carmel Rio Road Project, County of Monterey 
 
 
 
Per your request, Balance Hydrologics has completed a technical review of issues associated 
with stormwater management and flood control at the proposed Carmel Rio Road project in the 
County of Monterey.  The intent of the review is to identify issues that must be addressed in 
documentation to satisfy the California Environmental Quality Act, and to assess the degree to 
which information submitted by the project proponent addresses those issues.  
 
Stormwater Management  
 
Stormwater management strategies and infrastructure are typical aspects to be considered in any 
change of land use.  The approach for dealing with stormwater runoff is most often predicated on 
(or required by) local and regional guidelines and regulations.  For this site, the primary guidance 
comes from the County in the form of guidelines for control of peak flow rates and from 
regulations promulgated by the Central Coast Regional Water Quality Control Board (RWQCB).  
The latter are spelled out in detail in the Central Coast Post-Construction Stormwater 
Requirements (PCRs) adopted as Resolution Number R3-2013-0032.   
 
The PCRs specifically require the Project to complete a Stormwater Control Plan, and we 
understand that one has not been submitted at this time.  Therefore, the following comments are 
based on the review of site plans prepared by Bestor Engineers dated March 10, 2014 and a set 
of preliminary hydrologic calculations also prepared by Bestor Engineers and dated December 7, 
2011. 
 
Peak flow control.  Sheet C-4 of the plan set indicates that the site will generally drain via gutter 
flow in a westerly direction and eventually enter a gravity-flow storm drain system that will 
connect to an existing 42-inch diameter trunk storm drain line that runs from north to south along 
the western boundary of the project.  This trunk line is the main drainage conduit for County 
Drainage Area 28 (DA-28), a watershed of 184 acres that extends from north of Carmel Valley 
Road to eventually discharge directly into the Carmel River south of the Riverwood Townhomes.  
Storm drain modeling presented in the County Services Area 50 Final Lower Carmel River 
Stormwater Management and Flood Control Report (County of Monterey, October 2014, “CSA-
50 Report”) identified this trunk line as a potentially large source of drainage overflow that could 
lead to localized flooding along Rio Road and as far north as the retail businesses located just 
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south of Carmel Valley Road.  The primary causes of the predicted overflow are insufficient 
trunk line capacity, high tailwater conditions in the main river, and lack of back flow prevention 
at the outfall.   
 
The fact that the DA-28 trunk storm drain line has been identified as inadequate in its existing 
condition implies additional stormwater runoff likely cannot be added to the system without 
impacts.  Therefore, it is reasonable to assume that the project will pursue measures to control 
peak runoff flow rates from the site.  The current County of Monterey design guideline in this 
regard calls for the post-project 100-year peak discharge to be reduced to, or below, the pre-
project 10-year value.  Application of this standard at the Project would likely be sufficient to 
avoid impacts with respect to increases in peak flow. 
 
The Bestor calculations from 2011 include a preliminary estimate of the required detention 
storage needs to meet the County criteria.  The storage volume identified in the calculations is 
approximately 18,000 cubic feet, though the actual value may be considerably larger.1  The site 
plans imply that the required storage volume will be provided in the form of a large underground 
perforated pipe along the western edge of the property.  The pipe is called out as 6.5 feet in 
diameter with a total length of 401 feet.  Such a pipe would have a total storage volume (without 
any allotment for freeboard) of roughly 13,300 cubic feet.  No explanation is provided for the 
discrepancy between the calculated volume and that indicated on the plans.   
 
Conceptually, underground detention storage can be made to work if properly designed and 
sized.  However, additional details will need to be resolved including how the storage and flow 
routing will work with potentially high hydraulic gradelines in the existing trunk storm drain.   
 
Stormwater quality.  The Project location is such that it qualifies as a Special Circumstances case 
under Performance Requirement 5 of the PCRs.  This is due to the fact that runoff from the 
project would be routed in an underground storm drain system to a discharge point in the Carmel 
River where the watershed area is greater than the threshold value of 200 square miles. 
Qualification under Performance Requirement 5 essentially exempts the Project from 
Requirement 4 (Peak Management) that would otherwise apply given the Watershed 
Management Zone 1 designation for the site.  However, the site does overlie a designated 
groundwater basin and such sites with a WMZ 1 designation are not exempt from Performance 
Requirement 3 (Runoff Retention).  Therefore, the Project needs to comply with the Performance 
Requirement 1 Site Design and Runoff Reduction, Requirement 2 Water Quality Treatment, and 
Requirement 3.   
 
Performance Requirement 1 should be generally straightforward at the site. However, this does 
not appear to be the case for the latter two Requirements.   

                                                 
1 The calculations will need to be revised as site plans evolve, but we note that a number of non-conservative factors 
appear to have been used.  These include: a runoff coefficient of 0.8 for impervious surfaces during a 100-year 
event, site impervious cover of roughly 56 percent (markedly at odds with the values cited in the landscaping plans), 
and identical times of concentration for pre- and post-project conditions (when development will almost certainly 
speed runoff from the site).  Preliminary review by Balance engineers indicate that a more conservative value would 
be on the order of 25,000 cubic feet.   
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The site plans do not appear to include treatment controls capable of meeting the Low Impact 
Development (LID) standards enumerated in Performance Requirement 2.  The site is underlain 
by relatively high permeability Pico sandy loam soils, and infiltration of stormwater could 
potentially be used as a component of the management approach, notably in a manner that would 
help to preserve groundwater recharge capacity at the site.  However, the percolation capacity of 
the perforated pipe shown on the site plans appears to be considerably less than that required to 
meet the treatment requirements stipulated by the PCRs solely through infiltration of runoff.   
 
Additionally, Performance Requirement 3 will require that the site retain (rather than detain) the 
entire volume of runoff associated with storms up to the 95th-percential 24-hour storm event.  Per 
reference materials supplied by the RWQCB, this storm event represents 1.3 inches of rainfall in 
a 24-hour period.  Calculations demonstrating compliance with this criterion have apparently not 
been completed, but comparison with similar projects indicates that a substantial area will need 
to be utilized.  One viable approach would be through use of a stormwater infiltration basin with 
a floor area sufficiently large to percolate the required runoff volume given the infiltration 
characteristics of the underlying soils.  The floor area of such a basin could be reduced if 
ponding depth is allowed, but will likely be on the order of 6,000 square feet or more.  
Appropriately designed, such a basin could also be used to limit peak flow rates to the off-site 
DA-28 storm drain system.    
 
Flood Control 
 
Per the CSA-50 Report, the site is exposed to flood risks from two distinct flooding sources: 
overbank flows from the Carmel River and overland flows from the current downstream end of 
the relatively large north bank tributary known as County Drainage Area 27 (DA-27). 
 
Riverine flooding.  A small portion of the Project at the southwest corner of the property is 
located within a Special Flood Hazard Area (100-year floodplain) mapped by the Federal 
Emergency Management Agency (FEMA) and analyzed in the CSA-50 Report.  The primary 
source of this flood hazard is overbank flows from the main stem of the Carmel River due to 
channel overtopping east of Val Verde Drive and, to a lesser extent along the Riverwood 
Townhomes.2 The site plans appropriately identify and map the boundaries of the floodplain, 
though it is important to note that the plans use a different vertical datum for elevations than that 
used on the currently-effective Flood Insurance Rate Map.   
 
The site plans show that the lower existing ground elevation portions of the property will be 
raised through use of retaining walls and fill so that they are above the elevation of the 100-year 
flood.  This is an appropriate measure for protecting the Project site from the riverine flood risk.  
However, the placement of fill will remove some floodplain storage and could potentially alter 
overbank flow paths as well.  The Project documentation available for review did not address the 
latter issues, though the impact on residual flood elevations is likely to be very small. 
 
The CSA-50 report identified a number of potential measures that could be implemented with the 
objective of eliminating the riverine flood risk in the north overbank area (including the Project 

                                                 
2 The CSA-50 Report also shows that backwater flooding through the DA-28 trunk storm drain line can also 
contribute to localized flooding in the same low elevation areas at the site.   
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site).  Such measures would have the benefit of removing the flood hazard at the site without the 
potential for adverse flooding impacts to other occupied structures.  One such measure would be 
raising the elevation of Val Verde Drive so that it can function as a levee protecting areas to the 
west from the 100-year flood.  An alternative configuration could use a tie-back levee from Rio 
Road to Rancho Cañada.  However, it must be acknowledged that the required work would 
extend well beyond the Project site and would require addressing tributary drainage issues 
described below.   
 
Flooding from DA-27.  Modeling of overland flow break-outs from DA-27 was a component of 
the work for the CSA-50 Report.  DA-27 is a moderately large local tributary to the Carmel 
River, with a total drainage area of 567 acres (0.88 square miles) extending to the ridgelines of 
Jack’s Peak to the north.  Flow paths within this drainage area are well defined in the steep 
canyon setting north of Carmel Valley Road, but essentially disappear on the south side of the 
road where a small ditch carries flow for a short distance before ending at a point approximately 
700 feet north and west of the northeast corner of the Project.  The overland flow modeling 
presented in the CSA-50 Report shows that the intervening topography is such that much of the 
runoff originating in DA-27 would flow south and west to cross Val Verde Drive at the Project 
site and into CSA-50.  The modeling shows that as much as 46 acre-feet could enter CSA-50 
from DA-27 and much of this would be overland flow through the site. 
 
The site plans do not appear to include any accommodation of this potentially large overland 
flow.  In fact, the street layout in the March 10, 2014 plans are configured such that there is a 
risk they would collect overland flow and route it into the Project with no clear indication of a 
means to avoid localized flooding on-site and/or an overland release compatible with adjacent 
properties.  The on-site problem could be eliminated by raising the elevation of Val Verde Drive 
sufficiently to protect the Project from the DA-27 overland flows, but doing so would block the 
natural flow release across the property and would require some means of redirecting the flows 
in a manner that does not impair or endanger adjacent properties to the east.  Absent measures to 
redirect runoff from DA-27, the Project site plan will need to be modified to explicitly address 
the means to safely collect and convey flow through the site and then disperse them at the 
downslope project boundary in a way that does not adversely impact adjacent parcels.   
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August 3. 2016 

MEMORAND UM  

To:  Megan Jones, Senior Program Manager, Rincon Consultants, Inc. 

From:  Gus Yates, Senior Hydrologist 

Re:  Carmel Rio Road EIR—Groundwater Supply Technical Report 

INTRODUCTION 

The Carmel Rio Road development project would convert three parcels with a combined area of 8.12 
acres in the lower Carmel Valley from a primarily agricultural land use to a residential subdivision with 
24 single-family market-rate homes and 7 inclusionary housing units. The site is located between Carmel 
Valley Road and the Carmel River, 0.5 mile upstream of State Highway 1 (Figure 1). Two-thirds of the 
total site area was actively used to farm truck crops until the property changed hands and development 
was first contemplated in 2005. A single rural residence and natural vegetation occupied the remaining 
area. Prior to 2005, almost all of the irrigation supply was obtained from the Old Travers well located 
near the northeast corner of the site, and domestic supply was obtained from the Old Gamboa well in 
the southeastern part of the site.  Both wells have since been replaced, and the replacement wells are 
located near one another in the southeastern part of the site (Figure 1). The Carmel Rio project proposes 
to use the Gamboa Replacement well as the primary source of supply, and the New Travers well would 
serve as a backup supply.   

This report addresses several issues relevant to compliance with the California Environmental Quality 
Act and Monterey Peninsula Water Management District’s (MPWMD) permit requirements for water 
distribution systems that rely on groundwater. These include evaluation of: 

• average annual water use before and after construction of the project (“baseline” and “project” 
conditions),  

• changes in water-table drawdown at nearby wells during the maximum-demand day and single 
pumping cycles, 

• the adequacy of pumping rates at the primary and backup wells to meet peak day demand, 
• groundwater quality with respect to drinking water standards, 
• changes in on-site groundwater recharge, and  
• potential induced percolation from the Carmel River due to changes in the annual groundwater 

balance. 

This memorandum does not address several other hydrologic and water-system issues that need 
evaluation to complete the permitting and environmental review process, including water rights, fire 
flow adequacy, water system management, and site drainage. 
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ANNUAL WATER USE  

Most of the Carmel Rio project’s potential impacts related to groundwater depend on the amount of 
groundwater pumped. If the project would use less water than was used on the site under historical 
baseline conditions, it would not adversely impact groundwater conditions. Conversely, any increase in 
water pumping above pre-project levels would constitute an adverse and significant environmental 
impact, mandating mitigation. This general premise was described as “undisputed” by Monterey County 
Superior Court judge Bamattre-Manoukian in the 2001 decision regarding the September Ranch Project, 
which also proposed to build houses on undeveloped land in the Carmel Valley (87 Cal.App.4th 99 , 104 
Cal.Rptr.2d 326). The comparison of baseline and project water use is commonly done on the basis of 
average annual water use, and those calculations are presented in this section. Subsequent sections 
address potential impacts for which additional factors play a role. 

Baseline Water Use 

Unlike the September Ranch case, historical land and water use on the Carmel Rio project site are both 
well documented. Aerial photographs during the late 1990s and early 2000s show that the site was used 
to grow truck crops (Google Earth images for 1998, 2002 and 2004). Plans for development commenced 
in 2005, and the fields were fallow during 2005-2009. Agricultural activities resumed in 2010 and 
gradually increased to the pre-2005 level of intensity by 2013.  

Production from wells at the site is metered and annual volumes have been recorded by MPWMD since 
1994. Annual production during 1994-2014 is shown in Figure 2. Given the variability of water use 
during that period, it is important to select a baseline period that represents the most recent historical 
period prior to the beginning of the development process. The September Ranch decision expressed this 
criterion as follows:  

“An EIR must include a description of the environment in the vicinity of the project, as it 
exists before the commencement of the project, from both a local and regional 
perspective.” 

The Decision suggested that the date of the notice of preparation of the EIR or the time when 
environmental analysis commenced would be appropriate to use as the date representing existing 
conditions. The notice of preparation for the Carmel Rio project EIR issued on July 17, 2015, a decade 
after on-site land and water use changed markedly relative to the prior historical period of continuous 
farming.  Therefore, the notice of preparation date is not suitable for evaluating baseline water use in 
this case. 

The September Ranch decision allowed that “the date for establishing baseline cannot be a rigid one.” It 
discussed the concern that the project applicant might have intentionally increased water use during the 
environmental review period—which stretched out over several years—in an attempt to establish a high 
baseline. In the Carmel Rio case the opposite occurred. The applicant ceased agricultural activities 
entirely once the development process was initiated in 2005. The applicant resumed agricultural 
activities in 2010 and water use returned to a level that equaled and in one year slightly exceeded 
amounts used prior to 2005. Thus, the 2005-2009 period is clearly not representative of water use on 
the site immediately before the development process commenced.   
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Figure 2. Metered Annual Groundwater Use at the Carmel Rio Site, 1994-2014 

 

The baseline period that best represents water use before the development process commenced is 
1995-2004. The period includes wet, dry and normal years and is long enough that the average is not 
unduly influence by any unusual years. Metered water use during that period averaged 11.47 AFY.  

MPWMD has suggested that the 2010-2014 period might also be appropriate for calculating baseline 
water use (Hampson, 2015). Average water use during that period (12.21 AFY) was slightly greater than 
during 1995-2004. However, the difference does not affect impact conclusions because project water 
use would be less than water use during either of the two possible baseline periods. Including 2005-
2009 in the baseline period results in a much lower average water use but is not truly representative of 
conditions prior to the development effort. For example, average water use during the most recent 10 
year of data (2005-2014) was 6.63 AFY, and average use during the entire period of record was 9.11 AFY. 
The remainder of this memorandum focuses on the 1995-2004 baseline period, which is considered 
more representative of pre-project conditions. However, comparisons with alternative baseline periods 
are included for informational purposes. 

Water Use after Development 

Average annual water use following development has been estimated by the project applicant using 
indoor water use factors provided by MPWMD and outdoor water use estimated using the procedures 
of the State Model Water-Efficient Landscape Ordinance1 (Kane, 2014). Indoor water use is for 24 
market-rate single-family homes plus seven inclusionary homes. Those values are summarized in Table 
1.  

 
                                                           
1 Information on the State Model Water Efficient Landscape Ordinance is available on the California Department of 
Water Resources website: http://www.water.ca.gov/wateruseefficiency/landscapeordinance/ 

 Note: Reporting year is July-June (1993-2001 data); water year is October-September (2002-2014 data)
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Table 1. Estimated Average Annual Water Use after Project Completion 

 

 

Indoor residential water use would average 5.45 AFY. The consumption per dwelling unit is based on the 
number and types of fixtures, as presented by the applicant.  

The landscape irrigation water use estimate is based on a detailed site plan with a total irrigated area of 
53,980 square feet, or 15 percent of the total site area (Kane, 2014). The site plan estimated annual 
irrigation demand using reference evapotranspiration (ET0) equal to 49.7 in/yr, effective precipitation 
equal to 10 percent of annual ET0, a plant factor (crop coefficient) equal to 0.2 year-round, and an 
irrigation efficiency of 85 percent. The resulting estimate of annual water use was 1.09 AFY. However, 
several factors in the analysis warrant reconsideration, and reasonable alternative assumptions and data 
values could substantially alter the estimated irrigation demand for the project. These are as follows: 

1. Type of vegetation. The water use estimate assumed that all of the irrigated vegetation would 
consist of drought-tolerant groundcovers, shrubs and trees that are in the “very low” category 
of water use according to the Water Use Classification of Landscape Species (Costello and Jones, 
1999). This category is assigned a “plant factor” of 0.2, and irrigation demand is directly 

Water Use Item
Number of 
Residences

Number of 
Bathrooms

Water 
Demand 

Factor (AFY)1
Annual Water 

Use (AFY)
Indoor Use

Single family 24 2.5 0.201 4.82
Inclusionary type 1 3 2 0.101 0.30
Inclusionary type 2 4 1.5 0.081 0.32
Total 5.45

Landscape Irrigation -- entire site2 1.09

Water treatment and system losses -- entire site3 0.76

Total water use 7.30
AFY = acre-feet per year

1

2

3

Based on water demand factors per plumbing fixture. Factors are those used by MPWMD as of 
2007 except that the factor for single-family residential toilets is scaled down from 1.6 to 1.28 
gallons per flush. Single-family residences will  have 2 bathtubs, 1 shower, 3 wash basins, 3 
toilets, 1 kitchen sink, 1 laundry sink and 1 bar sink. Three inclusionary residences will  have 2 
bathtubs, 1 shower, 2 washbasins, 2 toilets and 1 kitchen sink. Four inclusionary residences will  
have 1 bathtub with shower, 2 washbasins, 2 toilets and 1 kitchen sink. 

Applicant's estimate, assuming 53,980 square feet of irrigated area,annual ET0 of 49.7 inches, a 
plant factor of 0.2, effective precipitation equal to 10 percent of ET0, and an irrigation efficiency of 
85 percent (Kane, 2014).

Average of estimates by Monterey County Health Department and MPWMD in 2009 decreased to 
reflect the smaller number of dwelling units and irrigated landscape area in the current project 
description (see text). 



Carmel Rio Road EIR 
Groundwater Technical Report 5 TODD GROUNDWATER 

 

proportional to the plant factor. It may be optimistic to assume that homeowners would not 
want a certain amount of landscaping that is more verdant.  

2. Irrigation method and efficiency. Plants in the “very low” water use category are drought-
tolerant shrubs, which are almost always irrigated by drip hoses. The efficiency of drip irrigation 
is much higher than for sprinkler irrigation. An efficiency of 95 percent would be a reasonable 
assumption. 

3. Effective precipitation. Because of their relatively large root depth and low plant factor, 
drought-tolerant shrubs meet much of their annual evapotranspiration demand from rainfall 
stored in the root zone. The “10 percent of ET0” rule of thumb might be appropriate for plants 
with higher irrigation requirements but underestimates the use of rainfall by drought-tolerant 
vegetation.  

4. Irrigated area. The water use estimate was based on a detailed but concept-level site map that 
assumed irrigation would occur only along strips of ground along the side and rear lot 
boundaries. No irrigation was assumed between the house and the street. This pattern would be 
very unconventional and not likely appealing to prospective home buyers. Furthermore, the 
assumed total irrigated area was only 1.24 acres, or 15 percent of the total project site. Allowing 
for the area occupied by streets, houses and other impervious surfaces, non-irrigated vegetation 
would occupy 3.46 acres, or three times the amount of irrigated landscaping. This contrasts 
sharply with landscaping in the Mission Fields development across Highway 1, where lot sizes 
are similar to those proposed for Carmel Rio, lawns are ubiquitous, and nearly all landscaping 
appears to be irrigated in aerial photographs.  

5. Reference evapotranspiration. Irrigation requirements are driven by several climatic variables, 
which are typically consolidated into a single factor called reference evapotranspiration (ET0). 
Estimated irrigation water use is directly proportional to ET0. The water use estimate by Kane 
(2014) assumed an annual ET0 value of 49.7 inches, which corresponds to Zone 6 in a statewide 
map of climate zones published by the California Irrigation Management Information System 
(CIMIS) (Jones, 1999). However, the Carmel Rio site is actually in Zone 1, which occupies a strip 
along the coast. The influence of cool marine air—particularly in summer—greatly reduces ET0. 
The annual value for Zone 1 is only 33.0 inches. Fortuitously, a California Department of Water 
Resources CIMIS climate station has been in operation in the lower Carmel Valley since 2008, 
and data for that site confirm the steep coastal gradient in ET0. Average ET0 at the station is 40.0 
in/yr, and the station is twice as far inland as the Carmel Rio site. Thus, ET0 at Carmel Rio is 
probably in the neighborhood of 37 in/yr. 

Alternative estimates of irrigation demand that incorporate different assumptions regarding average 
plant factor, effective precipitation, ET0 and irrigation efficiency were developed using a soil moisture 
balance model. The model concurrently simulates groundwater recharge (from rainfall and irrigation 
deep percolation) and was applied to a range of vegetation types. The modeling is described below 
under “Groundwater Balance and Carmel River Percolation” and was used to obtain pumping and 
recharge estimates for the calculation of net consumptive water use.  

Water treatment consumes a small amount of water for back-flushing filters, and water distribution 
systems inevitably leak to some extent. In 2009, Monterey County Health Department and MPWMD 
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estimated treatment would consume 0.52-0.75 AFY and system losses would amount to 0.45 AFY 
(Bierman, 2009b). However, the project description at that time included 31 single-family market-rate 
homes and 11 inclusionary affordable homes. The treatment and pipe-leak losses would be proportional 
to the number of residences and annual volume of residential water use. The current project description 
includes 24 single-family and 7 inclusionary homes, and water use is expected to be about 70 percent as 
large as for the original project description. The original loss estimates were decreased in proportion to 
the decrease in water use, resulting in an estimate of 0.76 AFY for treatment and system losses 
combined.  

The sum of the applicant’s estimates of indoor and irrigation water use and the scaled-down estimate of 
treatment and leakage losses is 7.30 AFY, or 64 percent of baseline water use. If the estimate of 
irrigation use were doubled—per the discussion of possible errors above—total water use would be 8.39 
AFY, which is 73 percent of baseline water use. Because water use would decrease relative to baseline 
conditions, there would be no long-term adverse impacts directly related to well pumping. However, 
this does not preclude the possibility of short-term impacts related to pumping rates during the peak 
demand month or individual pumping cycles. Also, groundwater recharge would decrease under project 
conditions, so there remains a possibility that net consumptive use of groundwater would increase and 
thereby adversely impact Carmel River base flow. These issues are explored below. 

PEAK WATER USE 

Drawdown at Nearby Wells 

To obtain a Water Distribution System permit, MPWMD requires an evaluation of drawdown impacts on 
neighboring wells. These impacts are greatest during periods of above-average pumping. If water use for 
the proposed project were more strongly seasonal than water use for baseline agricultural conditions, or 
if individual pumping cycles were longer than for crop irrigation, then short-term drawdown at 
neighboring wells could potentially be greater than under baseline conditions even if annual water use is 
smaller. 

Records of monthly historical water use on the site are not available (only annual use is recorded), but a 
conservative assumption is that crops were grown year-round and that the monthly pattern of irrigation 
followed the monthly pattern of net irrigation demand. Non-irrigation uses including indoor use, water 
treatment and system losses are relatively constant year-round. Table 2 shows the estimated monthly 
patterns of water use under baseline and project conditions, given these assumptions. Under baseline 
conditions the maximum monthly water use was 1.93 acre-feet in July. Under project conditions, the 
maximum would be 0.78 acre-feet, also in July. Thus, maximum monthly water use would decrease by 
more than half under project conditions. 

The duration of individual pumping cycles would also be less under project conditions. Residential water 
use follows a fairly constant diurnal pattern, so wells typically operate about the same number of hours 
each day. Each daily pumping cycle would produce approximately one-thirtieth of the monthly volume. 
In contrast, crops do not need irrigating every day. An irrigation interval of 7 days would be typical in 
July. If the grower divided the site into four crops, there would be a total of roughly 16 irrigation events 
each month. Each irrigation event would produce one-sixteenth of the monthly volume. Thus, the 
duration of individual pumping cycles would decrease under project conditions. 
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The location of pumping would change under the project. Under baseline conditions, 90 percent of 
groundwater produced by on-site wells was pumped from the Old Travers well, whereas nearly 100 
percent would be pumped from the Gamboa Replacement well following project construction (see 
Figure 1). Consequently, the center of pumping would be shifted 465 feet to the south. At both 
locations, wells produce groundwater from the Carmel Valley Alluvial Aquifer. The Old Travers well was 
screened from 90 to 130 feet below ground surface in material described as “river sand and gravel” on 
the well completion report. The Gamboa Replacement well is screened from 80 to 160 feet below 
ground surface in “sand, gravels and cobbles”. The well completion reports do not reveal any major 
confining layers within the aquifer. The similar screen depths and alluvial textures indicate that the two 
wells tap the same aquifer.  

The impact of the project on water-level drawdown at nearby wells is the net effect of changes in 
pumping location and duration of individual pumping cycles. These factors are listed in Table 3, along 
with estimated drawdown at nearby wells at the end of each pumping cycle. Drawdowns were 
calculated for this investigation using the non-equilibrium formula for wells in confined aquifers (Theis, 
1935). Results are shown only for neighboring wells that are closer to the Gamboa Replacement well 
than they were to the Old Travers well, putting them at risk of increased drawdown. Calculated 
drawdowns in all cases are small (less than 0.02 foot), mainly because the aquifer storage coefficient is 
large enough to supply the pumped water from a relatively small radius around the pumping well for the 
1-4 hours of pumping duration. Also, the shorter duration of pumping cycles under project conditions 
more than offset the smaller distance to the potentially impacted wells. In other words, the small 
drawdowns at neighboring wells under baseline conditions would become even smaller under project 
conditions.  

Table 3. Drawdown at Nearby Wells at end of Pumping Cycle under Baseline and Project Conditions 

Table 2. Drawdown at Nearby Wells at end of Pumping Cycle under Baseline and Project Conditions

Drawdown Factor Project Conditions

Maximum monthly production (AF) 1.93 0.78
Pumping cycles per month 16 31
Volume per pumping cycle (gallons) 39,306 8,199
Well pumping rate (gpm) 150 150
Pumping cycle duration (hours) 4.37 0.91
Aquifer transmissivity (gpd/ft) 4750 4750
Aquifer storage coefficient (dimensionless) 0.026 0.026

Drawdown at nearby wells at end of 
pumping cycle (ft)

Distance to 
well (ft)

Drawdown 
(ft)

Distance to 
well (ft)

Drawdown 
(ft)

     Carmel Presbyterian Church 565 0.0128 400 0.0002
     Howe 620 0.0073 410 0.0002
     Russell 730 0.0020 340 0.0010
     Emerson 780 0.0009 390 0.0003
      "Not reported" 642 0.0055 440 0.0001

Baseline Conditions

 

In summary, the impact of the project on groundwater levels would be less than under baseline 
conditions at all neighboring well locations and at all time scales ranging from a single pumping cycle to 
an average year. 



Carmel Rio Road EIR 
Groundwater Technical Report 8 TODD GROUNDWATER 

 

Adequacy of Water System Flow Capacity 

MPWMD requires that the capacity of wells supplying a water distribution system be sufficient to meet 
peak day demand with no more than 12 hours of pumping. Fire flows at Carmel Rio would be supplied 
by a connection to an off-site regional water distribution system and thus do not need to be added to 
the flow capacity requirement for the on-site wells.2 The target well capacity in gallons per minute 
(gpm) is estimated by converting the average annual water demand to a continuous pumping rate, 
multiplying that by 1.5 to obtain the maximum day continuous pumping rate, and doubling that number 
to obtain the equivalent 12-hour pumping rate. Under project conditions, average annual water demand 
would be 7.73 AFY, and the corresponding maximum-day 12-hour pumping rate would be 14.4 gpm. 
MPWMD specifies procedures for calculating the theoretical yield of a well based on several factors, and 
those calculations produced estimates exceeding 1,000 gallons per minute for the Old Travers and 
Gamboa Replacement wells (Marks, 2009). A more realistic estimate of the actual pumping rate is the 
rate at which the Gamboa Replacement and Old Travers wells operated during an 8-hour constant-rate 
pumping tests in 2008, which was 150 gpm (Bierman Hydrogeologic, 2009a). That rate exceeds the 
required rate by a factor of ten. Given a similar diameter and screened interval, the New Travers well 
would pump almost certainly at a rate substantially greater than the required rate. Serving in a backup 
role, the New Travers well would be capable of supplying the maximum day demand pumping 12 hours 
per day if the Gamboa Replacement well were off-line for any reason. Therefore, pumping capacity for 
the project would be adequate. 

GROUNDWATER BALANCE AND CARMEL RIVER PERCOLATION 

Change in Net Consumptive Water Use 

The impact of the project on the water balance of the Carmel Valley alluvial aquifer and on flow in the 
Carmel River stems from the change in net consumptive use of groundwater at the project site. Net 
consumptive use is the amount of groundwater pumping minus the amount of groundwater recharge. 
The preceding sections demonstrated that the change in pumping by itself would not adversely impact 
groundwater levels. However, if the project caused a large decrease in on-site groundwater recharge, 
the overall groundwater balance could become more negative. The effects of such a change in water 
balance would spread off-site and could potentially lower groundwater levels beneath the Carmel River, 
which passes 1,100 feet south of the site. This could induce additional percolation from the river.  

Groundwater recharge at the site depends on the amount of impervious area, the amount of irrigated 
area, the characteristics of irrigated and non-irrigated vegetation, the disposition of stormwater runoff 
and the presence of septic systems. Interactions among some of these variables are complex, and a soil-
moisture-balance model was used to simulate the various land covers on the site. The model simulates 
the hydrologic processes of rainfall, interception, runoff, infiltration, evapotranspiration, irrigation, root 
zone soil moisture storage, and deep percolation (groundwater recharge). The model has been used to 
prepare groundwater recharge estimates and time series input for groundwater models in several 
Central Coast basins (Todd Groundwater, 2015). The model simulates the processes continuously on a 
daily basis, and water years 1984-2010 were selected for this analysis. This period includes wet and dry 

                                                           
2 Empirical studies have found that average annual fire-fighting water use is 210 gallons per year per residence for 
unsprinklered buildings (Code Consultants, Inc., 2012). For the 31 Carmel Rio residences that would amount to 
0.02 AFY. The addition of this small demand is not likely to significantly impact the reliability of the regional 
system. 
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periods and is long enough to represent long-term average conditions. Daily rainfall from the gage at 
San Clemente Dam and daily ET0 from the Carmel Valley CIMIS station were both scaled to match long-
term averages at the Carmel Rio site. ET0 varies much less than rainfall from year to year, so it was 
reasonable to obtain daily values of ET0 for the pre-CIMIS period (1984-2007) by replicating the data for 
2008-2015. 

Each type of land cover present on the site under existing and project conditions was simulated in one 
dimension, and the resulting recharge rate was multiplied by land cover area to obtain volumetric 
estimates of average annual applied irrigation water and groundwater recharge in acre-feet per year. 
Under existing conditions, the small amount of impervious area was assumed to be “disconnected”, 
which means runoff does not flow to a storm drain system but rather flows onto adjacent pervious soils, 
where it typically ponds in a small area and contributes much more infiltration than the rain falling 
directly on that area. The additional infiltration can quickly fill the soil-moisture capacity of the soil and 
initiate deep percolation, which becomes groundwater recharge. A conservative estimate is that 20 
percent of this impervious runoff is retained as soil moisture storage and 80 percent percolates through 
the root zone.  Under project conditions, roads and parking lots were assumed to flow to a piped storm 
drain system that discharges into the Carmel River and leaves the valley. None of it was assumed to 
become groundwater recharge. Those “connected” areas account for 1.84 acres, or 54 percent of total 
impervious area. Runoff from rooftops, driveways, patios and walkways (1.58 acres) was assumed to be 
“disconnected”.  

Results of the soil-moisture-budget simulations are shown in Table 4. Groundwater recharge from pipe 
leaks and the one existing on-site septic systems are included, so that the table presents a complete 
picture of groundwater recharge at the Carmel Rio site under baseline and project conditions. 
Groundwater recharge under irrigated areas includes water derived from rainfall and from irrigation. 
Simulated irrigation of the baseline period truck crops was within a few percent of the measured 
historical irrigation pumping. For the simulation of irrigated landscape vegetation, the irrigated area and 
summer plant factor were as specified by the applicant. However, annual ET0 was 37.0 inches, root 
depth was 36 inches, and irrigation efficiency was 95 percent (assuming drip irrigation). The vegetation 
draws on rainfall stored in the root zone during winter and spring. Irrigation events were simulated 
whenever soil moisture storage dropped below 30 percent of available water capacity. The existing rural 
residence was estimated to use 0.5 AFY of water—which is the value assumed for rural residences in the 
September Ranch decision—of which half was assumed to be for irrigation. The other half was assumed 
to be indoor use that flowed to the septic system and became groundwater recharge.   

The simulated net impact of the project on groundwater recharge was a decrease of 1.92 AFY. Net 
consumptive use of groundwater under project conditions was 3.16 AFY, or 53 percent of the baseline 
value.  

This net result is strongly affected by assumptions regarding irrigation and stormwater management 
under project conditions. If the landscape vegetation includes lawns, flowers and shrubs with higher 
plant factors, several variables in the soil moisture balance model would be affected, including root 
depth, plant factor, irrigation threshold, and irrigation efficiency. Those variables affect rainfall recharge 
in addition to irrigation demand and irrigation return flow. The model was used to simulate vegetation 
corresponding to three plant factors, and simulated irrigation, recharge and net consumptive use were 
all essentially linear functions of plant factor. To illustrate the change in variables, a plant factor of 0.8 
(lawn) was assigned a root depth of 18 inches, irrigation threshold of 70 percent of available water 
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Table 4. Net Consumptive Use of Groundwater under Baseline and Project Conditions 

 

capacity, and an irrigation efficiency of 75 percent (sprinkler). With these relationships, the maximum 
plant factor and/or irrigated area that could be implemented without exceeding the significance 
threshold for net consumptive groundwater use was determined. The significance thresholds are 
different for CEQA analysis than for state and local policy compliance, as described in the following 
sections. 

Impact Evaluation for CEQA 

Environmental impact analysis under the California Environmental Quality Act (CEQA) compares physical 
environmental conditions that would result if a project were implemented with existing environmental 
conditions. For the Carmel Rio project, existing conditions with respect to groundwater are the 
conditions present during the baseline period. As described above, the recommended baseline period is 
1995-2004. The key variable with respect to water quantity is net consumptive use of groundwater. If 
the project would increase net consumptive use, seepage losses from the Carmel River would tend to 
increase, which would adversely affect fish. Because fish populations in the watershed are already 
stressed, any increase in net consumptive use would be significant. Even a de minimus increase would 
be significantly adverse. Conversely, any decrease would be beneficial.  

PUMPING
Baseline Project

Pumping Plant Pumping
Land Cover (in/yr) (AF/yr) Factor (in/yr) (AF/yr)

Baseline water use 11.47
Project indoor use 5.45
Water treatment and pipe leaks 0.76
Landscape irrigation 1.24 0.20 5.59 0.58
Total 11.47 6.79

RECHARGE

Baseline Project

Recharge Plant Recharge
Land Cover (in/yr) (AF/yr) Factor (in/yr) (AF/yr)

Irrigated truck crops 5.52 10.23 4.71 0.00 10.23 0.00
Irrigated lawn 0.02 15.99 0.03 0.00 15.99 0.00
Irrigated xeriscape 0.00 8.72 0.00 1.24 0.20 5.31 0.55
Non-irrigated natural vegetation 2.26 0.73 0.14 3.46 1.93 0.56
Connected impervious 0.00 1.84 0.00
Disconnected impervious 0.32 0.42 1.58 2.08
Water system leaks n/a n/a 0.00 n/a n/a 0.45
Septic system recharge n/a n/a 0.25 n/a n/a 0.00
Total 8.12 5.54 8.12 3.63

NET CONSUMPTIVE USE
Volume (AF/yr) 5.93 3.16
Percent of baseline 53%

Area (ac) Area (ac)

Area (ac) Area (ac)
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The preceding paragraphs concluded that net consumptive use would decrease under project 
conditions. This conclusion was based on simulated landscape irrigation and recharge for a plant factor 
of 0.2 and on the assumption that rainfall runoff from streets and driveways is connected to a piped 
storm drainage system while rainfall runoff from rooftops, patios and walkways is not. 

The irrigation assumptions were adjusted to identify the maximum amount of landscape irrigation that 
could be allowed without increasing net consumptive use above the baseline level. The amount of 
irrigated area was held constant, and the average plant factor of the vegetation was increased until 
overall project net consumptive use equaled baseline net consumptive use.3 Simulation results showed 
that the plant factor could be increased to as much as 1.0 (pasture) without causing net consumptive 
use of groundwater to exceed baseline conditions. If the estimated irrigated area is increased to 25 
percent of the project site, the average plant factor could be as high as 0.84 (lawn) without causing an 
increase in net consumptive use of groundwater over baseline conditions.  

Thus, it appears that even with more realistic estimates of landscape irrigated area and vegetation type, 
the project would not increase net consumptive use of groundwater over baseline levels. 

Compliance with State and Local Water Management Policies 

The State of California adopted a Model Water Efficient Landscape Ordinance that provides formulas for 
calculating the Maximum Applied Water Allowance (MAWA) and the Estimated Total Water Use (ETWU) 
for residential landscape irrigation (CCR Title 23, Div. 2, Ch. 2.7 Sections 490 et. seq.). The calculated 
MAWA for the project site is 2.33 AFY, and the ETWU is 0.80 AFY4. Therefore, the proposed landscaping 
complies with the ordinance. 

Revisions to the Monterey County General Plan in 2010 included the addition of policies PS-3.1 and PS-
3.2. Policy PS-3.1 states that new development for which a discretionary permit is required must 
demonstrate by specific evidence and findings that there is a long-term, sustainable water supply 
available for the project. Policy PS-3.2 lists specific factors to be used in determining the availability of 
such a supply. The factor most relevant to the Carmel Rio project is “cumulative impacts of existing and 
projected future demand for water from the source, and the ability to reverse trends contributing to an 
overdraft condition or otherwise affecting supply.” The source for the Carmel Rio project is the Carmel 
Valley Alluvial Aquifer (CVAA). The CVAA has not been declared to be in overdraft. Groundwater levels 
still recover to a “full” level by the end of winter in most years. However, groundwater extractions 
during the rest of the year deplete Carmel River base flow and adversely impact fish. 

A single development project cannot be expected to reverse a regional historical trend caused by all 
pumpers in the valley. However, it can be expected to contribute its share toward reversing the adverse 
condition. It is the role of local water management agencies to determine how much an individual 
project needs to contribute toward a collective solution, based on analysis that evaluates the cumulative 

                                                           
3 Key parameters for the calculations include the following: Total irrigated area = 53,980 square feet (Kane 2014); 
average annual rainfall and reference ET at the site are 17.93 and 37.0 inches per year, respectively; the average 
root depth of irrigated vegetation decreases from 36 inches for a plant factor of 0.2 to 18 inches for plant factors 
greater than or equal to 0.8; irrigation efficiency decreases from 95 percent for a plant factor of 0.2 to 75 percent 
for a plant factor of 0.8. 
4 Factors for the calculations include: ET0 = 37.0 in/yr; effective precipitation = 25% of annual precipitation = 4.48 
in/yr; plant factor = 0.2; landscape area = 53,980 square feet; special landscape area = 0 square feet; irrigation 
efficiency = 95 percent. 
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effect of many projects on the hydrologic system. Toward that end, Monterey Peninsula Water 
Management District’s Water Supply Planning Committee developed a draft policy in July 2016 
specifying that proposed developments in Carmel Valley must decrease net consumptive use of 
groundwater by 25 percent relative to baseline conditions. 

The simulated net consumptive use for the project with the applicant’s proposed landscape vegetation 
would be 53 percent of the baseline amount (see Table 4) and therefore would comply with local water 
management policies. The plant factor could be increased to as much as 0.74 while still meeting this 
target. This corresponds to a mix of lawn, flowers and typical shrubs. However, the simulated annual 
irrigation volume for that plant factor slightly exceeds the MAWA (2.87 versus 2.33 AFY). The average 
plant factor would have to be at most 0.59 to comply with the State Model Landscape Ordinance. This 
corresponds to typical flowers and shrubs but little lawn area. If the irrigated area is increased to 25 
percent of the total site, the maximum plant factor that would meet the MPWMD ordinance would be 
0.48, which corresponds to typical shrubs with no lawn. This is also the maximum plant factor that 
would comply with the State Model Landscape Ordinance. Therefore, the project could decrease net 
consumptive use of groundwater to 75 percent of baseline use with landscaping more lush than 
proposed by the applicant but with less lawn than in  nearby residential areas. 

Additional reductions in net consumptive use of groundwater could be achieved by percolating rainfall 
runoff from streets and driveways in roadside drainage swales. This type of stormwater management is 
an example of “low impact development”, or LID. To estimate the additional groundwater recharge 
benefit from LID stormwater management, unpaved drainage swales were assumed to be present along 
both sides of Val Verde Drive and the loop road within the project site. Assuming a flow width of 2 feet, 
the total percolation area of the swales would be 10,187 square feet, or about one-ninth of the area of 
pavement and driveways draining to the swales. The percolation capacity of the Metz sandy loam soils is 
at least 14 inches per day (Natural Resources Conservation Service, Web Soil Survey on-line at 
http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm accessed 28 July 2016). Evaporation of 
depression storage on paved surfaces was assumed to be 0.06 inch for each day of rain (or total rainfall 
that day, whichever is less). There are an average of 59 rainy days each year in Carmel Valley, so annual 
loss to evaporation of depression storage averages about 3.0 inches. Net available runoff is thus 14.93 
inches. Furthermore, rain that falls at intensities greater than the percolation capacity of the swales 
would simply flow through the swales and out to the Carmel River without percolating. Given the ratio 
of pavement area to swale area and the losses to depression storage, the swales could infiltrate rainfall 
up to 1.66 inch per day, or 0.069 inch per hour. A comparison of hourly and daily rainfall for the Salinas 
2E gage—scaled to the Carmel Rio location—indicated that 71 percent of annual rainfall occurs at 
intensities less than or equal to 0.069 inch per hour. Multiplying these factors by the 1.84 acres of street 
and driveway surfaces produced an estimate of 1.67 AFY of additional groundwater recharge that would 
result by implementing the LID stormwater design. This LID recharge would decrease net consumptive 
use at the project site by an additional 28 percent of the baseline amount. 

Comparison with Alternative Baseline Periods 

The above consumptive use calculations assumed the 1995-2004 baseline period, which is considered 
most representative of pre-development conditions. For comparison, calculations were also done for 
the 2005-2014 and 1994-2014 periods. Both of those periods include the five years when cropland at 
the site was fallow (2005-2009). Noting that groundwater recharge also changes under fallow 
conditions, the average net consumptive use amounts for the two alternative periods was calculated. 
The maximum plant factor that could be allowed in the proposed irrigated area while still achieving a 25 

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm
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percent decrease in net consumptive use was then identified. For the 2005-2014 baseline period, 
completely eliminating landscape irrigation would not be sufficient to achieve a 25 percent reduction in 
consumptive use. If LID stormwater management were implemented, the proposed irrigated area could 
be planted with a maximum plant factor of 0.59, which corresponds to flowers and traditional shrubs 
but little or no lawn. For the 1994-2014 baseline period, a maximum plant factor of 0.32 would be 
needed to achieve a 25 percent reduction in net consumptive use. This corresponds to a mix of 
xeriscape and traditional shrubs. 

WATER QUALITY 

Water quality at the Gamboa Replacement well met all primary drinking water standards when it was 
tested in 2008, except that it tested positive for coliform bacteria (Bierman Hydrogeologic, 2009a; 
Marks, 2009). Bacteria can generally be eliminated by disinfecting the well and do not represent a long-
term water-quality issue. Two constituents regulated under secondary drinking water standards that 
reflect aesthetics and consumer acceptability greatly exceeded the secondary MCLs: iron and 
manganese. Elevated concentrations of these minerals are common in Central Coast groundwater 
basins, and they are usually remedied by treatment at the wellhead. The applicant is planning to install a 
treatment system such as the Filtronics EM-1 ion-exchange package treatment system (Bierman 
Hydrogeologic, 2011), which is capable of bringing the delivered water quality into compliance with all 
drinking water standards. 

Water quality data are not yet available for the New Travers well, which would serve as the backup to 
the Gamboa Replacement well. However, the well is located only 67 feet from the Gamboa 
Replacement well, so the water quality is assumed to be nearly identical. This assertion is supported by 
data from the Old Travers well, which is seven times farther away and had water quality substantially 
similar to the Gamboa Replacement well (Bierman Hydrogeologic, 2009a). 

In summary, assuming the Gamboa Replacement well is disinfected and an iron and manganese 
treatment unit is installed and operated, delivered water quality should meet all drinking water 
standards and thus not adversely impact public health. 

SUMMARY AND CONCLUSIONS 

Groundwater pumping at the Carmel Rio site after development would be less than under baseline 
conditions for all time scales ranging from single pumping cycles to annual. Using simulation results for 
irrigated landscaping proposed by the applicant, average annual water use at the site after development 
would be 6.79 AFY, or about 59 percent of baseline use. 

Drawdown impacts at nearby wells would be less than under baseline conditions even though the 
location of pumping would shift from primarily near the north edge of the site (Old Travers well) to the 
southeastern part of the site (Gamboa Replacement well). Available data indicate that groundwater 
quality will meet drinking water standards if treatment is provided to remove iron and manganese and if 
wells and piping are disinfected prior commencing water deliveries.  

The capacities of the Gamboa Replacement well and New Travers well—which would serve as the 
primary and backup wells for the water distribution system—are large enough to easily meet peak day 
demand pumping only 12 hours per day. 
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Groundwater recharge at the site would decrease as a result of the project. Net consumptive use of 
groundwater with the landscaping proposed by the applicant would be 3.16 AFY, or 53 percent of 
baseline consumptive use. This complies with the State Model Landscape Ordinance, meets the target 
specified in local water management policies (75 percent of baseline or less) and is a beneficial impact 
under CEQA. Landscape vegetation could include flowers and traditional shrubbery, possibly some lawn 
and/or an increase in irrigated area and still meet the MAWA, MPWMD policy and CEQA criteria. 

Additional groundwater recharge could be achieved by percolating rainfall runoff from streets and 
driveways in roadside swales. The estimated recharge (1.67 AFY) would further reduce net consumptive 
use of groundwater by 28 percent of the baseline amount. 

Water quality concerns at the existing supply well (coliform, iron and manganese) are readily addressed 
through treatment. Assuming the project water system incorporates treatment facilities, the delivered 
water quality would meet drinking water standards. 
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Table  2. Monthly Pattern of Groundwater Pumping under Baseline and Project Conditions

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

Irrigation factors

Eto (in) 1.77 1.94 3.09 3.93 4.23 4.30 4.20 3.96 3.49 2.86 1.82 1.40 37.00

Rain (in) 4.46 3.32 3.2 1.45 0.5 0.18 0.06 0.08 0.24 0.85 2.07 3.32 19.73

Net ETo (in) 0.00 0.00 0.00 2.48 3.73 4.12 4.14 3.88 3.25 2.01 0.00 0.00 23.61

Net ETo (% of annual) 0% 0% 0% 11% 16% 17% 18% 16% 14% 9% 0% 0% 100%

Baseline water use (AF)

   Irrigation 0.00 0.00 0.00 1.15 1.73 1.92 1.92 1.80 1.51 0.93 0.00 0.00 10.97

   Residence 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.50

   Total 0.04 0.04 0.04 1.19 1.77 1.96 1.97 1.84 1.55 0.98 0.04 0.04 11.47

Project water use (AF)

   Irrigation 0.00 0.00 0.00 0.06 0.09 0.10 0.10 0.10 0.08 0.05 0.00 0.00 0.58

   Indoor 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 5.45

   Treatment and losses 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.76

   Total 0.52 0.52 0.52 0.58 0.61 0.62 0.62 0.61 0.60 0.57 0.52 0.52 6.79
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        Date Time=11/04/15  18:19:00
        Sampling Time=10
        Record Num= 90
        Leq Value=49.4     SEL Value=78.9
        MAX Value=63.0
        MIN Value=43.7
        Freq Weighting=A     Time Weighting=Fast
        49.1,18:19:00,
        48.7,18:19:10,
        48.8,18:19:20,
        48.6,18:19:30,
        48.5,18:19:40,
        48.4,18:19:50,
        48.7,18:20:00,
        48.7,18:20:10,
        48.5,18:20:20,
        48.3,18:20:30,
        48.1,18:20:40,
        48.1,18:20:50,
        48.1,18:21:00,
        48.2,18:21:10,
        48.2,18:21:20,
        48.3,18:21:30,
        48.3,18:21:40,
        48.3,18:21:50,
        48.2,18:22:00,
        48.1,18:22:10,
        48.1,18:22:20,
        48.1,18:22:30,
        48.1,18:22:40,
        48.1,18:22:50,
        48.1,18:23:00,
        48.2,18:23:10,
        48.2,18:23:20,
        48.2,18:23:30,
        48.1,18:23:40,
        48.2,18:23:50,
        48.2,18:24:00,
        48.2,18:24:10,
        48.2,18:24:20,
        48.2,18:24:30,
        48.2,18:24:40,
        48.2,18:24:50,
        48.2,18:25:00,
        48.2,18:25:10,
        48.2,18:25:20,
        48.2,18:25:30,
        48.1,18:25:40,
        48.1,18:25:50,
        48.1,18:26:00,
        48.1,18:26:10,
        48.0,18:26:20,
        48.0,18:26:30,
        48.0,18:26:40,
        48.0,18:26:50,
        48.0,18:27:00,
        48.0,18:27:10,
        48.0,18:27:20,
        48.0,18:27:30,
        48.0,18:27:40,
        48.0,18:27:50,
        48.0,18:28:00,
        48.1,18:28:10,
        48.1,18:28:20,
        48.1,18:28:30,
        48.1,18:28:40,
        48.2,18:28:50,
        48.3,18:29:00,
        48.4,18:29:10,
        48.4,18:29:20,
        48.4,18:29:30,
        48.4,18:29:40,
        48.4,18:29:50,
        48.5,18:30:00,
        48.5,18:30:10,
        48.5,18:30:20,
        48.6,18:30:30,
        48.7,18:30:40,
        49.0,18:30:50,



        49.0,18:31:00,
        49.0,18:31:10,
        49.0,18:31:20,
        49.0,18:31:30,
        49.0,18:31:40,
        49.1,18:31:50,
        49.1,18:32:00,
        49.1,18:32:10,
        49.1,18:32:20,
        49.2,18:32:30,
        49.3,18:32:40,
        49.3,18:32:50,
        49.3,18:33:00,
        49.4,18:33:10,
        49.4,18:33:20,
        49.4,18:33:30,
        49.4,18:33:40,
        49.4,18:33:50,



 Ln     1     2     3     4     5     6     7     8     9
 --------------------------------------------------------
L(00)  49.4   49.4   49.4   49.4   49.4   49.3   49.3   49.3   49.2   
L(10)  49.1   49.1   49.1   49.1   49.1   49.0   49.0   49.0   49.0   
L(20)  49.0   49.0   48.8   48.7   48.7   48.7   48.7   48.6   48.6   
L(30)  48.5   48.5   48.5   48.5   48.5   48.4   48.4   48.4   48.4   
L(40)  48.4   48.3   48.3   48.3   48.3   48.3   48.3   48.2   48.2   
L(50)  48.2   48.2   48.2   48.2   48.2   48.2   48.2   48.2   48.2   
L(60)  48.2   48.2   48.2   48.2   48.2   48.2   48.2   48.1   48.1   
L(70)  48.1   48.1   48.1   48.1   48.1   48.1   48.1   48.1   48.1   
L(80)  48.1   48.1   48.1   48.1   48.1   48.1   48.0   48.0   48.0   
L(90)  48.0   48.0   48.0   48.0   48.0   48.0   48.0   48.0   48.0   





        Date Time=11/04/15  18:40:00
        Sampling Time=10
        Record Num= 90
        Leq Value=49.4     SEL Value=79.0
        MAX Value=59.4
        MIN Value=45.6
        Freq Weighting=A     Time Weighting=Fast
        51.8,18:40:00,
        50.8,18:40:10,
        50.3,18:40:20,
        49.9,18:40:30,
        49.5,18:40:40,
        49.4,18:40:50,
        49.3,18:41:00,
        49.2,18:41:10,
        49.1,18:41:20,
        49.1,18:41:30,
        49.1,18:41:40,
        48.9,18:41:50,
        48.9,18:42:00,
        48.9,18:42:10,
        49.1,18:42:20,
        49.3,18:42:30,
        49.4,18:42:40,
        49.4,18:42:50,
        49.4,18:43:00,
        49.5,18:43:10,
        49.5,18:43:20,
        49.6,18:43:30,
        49.6,18:43:40,
        49.7,18:43:50,
        50.1,18:44:00,
        50.1,18:44:10,
        50.0,18:44:20,
        50.0,18:44:30,
        49.9,18:44:40,
        49.9,18:44:50,
        49.9,18:45:00,
        49.9,18:45:10,
        49.8,18:45:20,
        49.8,18:45:30,
        49.8,18:45:40,
        49.9,18:45:50,
        49.9,18:46:00,
        49.9,18:46:10,
        49.8,18:46:20,
        49.8,18:46:30,
        49.8,18:46:40,
        49.7,18:46:50,
        49.7,18:47:00,
        49.7,18:47:10,
        49.7,18:47:20,
        49.7,18:47:30,
        49.7,18:47:40,
        49.7,18:47:50,
        49.6,18:48:00,
        49.6,18:48:10,
        49.6,18:48:20,
        49.6,18:48:30,
        49.6,18:48:40,
        49.7,18:48:50,
        49.7,18:49:00,
        49.7,18:49:10,
        49.7,18:49:20,
        49.7,18:49:30,
        49.7,18:49:40,
        49.8,18:49:50,
        49.8,18:50:00,
        49.7,18:50:10,
        49.7,18:50:20,
        49.7,18:50:30,
        49.7,18:50:40,
        49.7,18:50:50,
        49.6,18:51:00,
        49.6,18:51:10,
        49.6,18:51:20,
        49.6,18:51:30,
        49.6,18:51:40,
        49.6,18:51:50,



        49.6,18:52:00,
        49.6,18:52:10,
        49.6,18:52:20,
        49.6,18:52:30,
        49.6,18:52:40,
        49.6,18:52:50,
        49.6,18:53:00,
        49.6,18:53:10,
        49.5,18:53:20,
        49.5,18:53:30,
        49.5,18:53:40,
        49.5,18:53:50,
        0.0,18:54:00,
        48.0,18:54:10,
        66.8,18:54:20,
        36.2,18:54:30,
        75.7,18:54:40,
        0.0,18:54:50,



 Ln     1     2     3     4     5     6     7     8     9
 --------------------------------------------------------
L(00)  75.7   66.8   51.8   50.8   50.3   50.1   50.1   50.0   50.0   
L(10)  49.9   49.9   49.9   49.9   49.9   49.9   49.9   49.9   49.8   
L(20)  49.8   49.8   49.8   49.8   49.8   49.8   49.8   49.7   49.7   
L(30)  49.7   49.7   49.7   49.7   49.7   49.7   49.7   49.7   49.7   
L(40)  49.7   49.7   49.7   49.7   49.7   49.7   49.7   49.7   49.6   
L(50)  49.6   49.6   49.6   49.6   49.6   49.6   49.6   49.6   49.6   
L(60)  49.6   49.6   49.6   49.6   49.6   49.6   49.6   49.6   49.6   
L(70)  49.6   49.5   49.5   49.5   49.5   49.5   49.5   49.5   49.5   
L(80)  49.4   49.4   49.4   49.3   49.3   49.2   49.1   49.1   49.1   
L(90)  49.1   48.9   48.9   48.9   48.0   36.2   0.0    0.0    0.0    
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This document has been prepared for the titled project or named part thereof and should not be relied upon 
or used for any other project without an independent check being carried out as to its suitability and prior 
written authority of Hatch Mott MacDonald being obtained. Hatch Mott MacDonald accepts no responsibility 
or liability for the consequences of this document being used for a purpose other than the purposes for which 
it was commissioned. Any person using or relying on the document for such other purposes agrees, and will 
by such use or reliance be taken to confirm his agreement, to indemnify Hatch Mott MacDonald for all loss or 
damage resulting therefrom. Hatch Mott MacDonald accepts no responsibility or liability for this document to 
any party other than the person by whom it was commissioned. 
 
To the extent that this report is based on information supplied by other parties, Hatch Mott MacDonald 
accepts no liability for any loss or damage suffered by the client, whether contractual or tortious, stemming 
from any conclusions based on data supplied by parties other than Hatch Mott MacDonald and used by Hatch 
Mott MacDonald in preparing this report. 
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1 Executive Summary 

This traffic study evaluates the potential traffic impacts associated with the development of the Val Verde 
Subdivision project located on the west side of Val Verde Drive and north of Rio Road in Carmel Valley, 
Monterey County, California.  
 
The Proposed Project consists of 31 residential dwelling units. Twenty‐four of these units will be market rate, 
single‐family detached homes, and 7 will be inclusionary housing units (condos or apartments). There is one 
existing single‐family dwelling unit on the site that would be replaced by the 31 new residential units. Access 
to the project site would be via two driveways on Val Verde Drive.  
 
This study also evaluates the potential traffic  impacts associated with two Project Alternatives. Project 
Alternative 1  involves  the development of a 200‐bed assisted  living  facility on the project site. Project 
Alternative 2, a scaled down version of Project Alternative 1, involves the development of a 150‐bed assisted 
living facility. 
 
This following intersections and road segments were analyzed during the weekday morning (7:00 – 9:00 
a.m.) and evening (4:00 – 6:00 p.m.) time periods.  

Intersections: 

1. State Route (SR) 1 / Carmel Valley Road  
2. Carmel Rancho Boulevard / Carmel Valley Road 
3. Rio Road / SR 1 
4. Crossroads Boulevard / Rio Road 
5. Carmel Center Place / Rio Road 
6. Carmel Rancho Boulevard / Rio Road 
7. SR 1 / Ocean Avenue 
8. SR 1 / Carpenter Street  
9. Carmel Rancho Boulevard / Shopping Center Driveway 

Road Segments: 

1. SR 1, Carpenter Street to Ocean Avenue 
2. SR 1, Ocean Avenue to Carmel Valley Road 
3. SR 1, Carmel Valley Road to Rio Road 
4. SR 1, Rio Road to Ribera Road 
5. Rio Road, west of SR 1 
6. Carmel Valley Road, Robinson Canyon Road to Schulte Road  
7. Carmel Valley Road, Schulte Road to Rancho San Carlos Road 
8. Carmel Valley Road, Rancho San Carlos Road to Rio Road 
9. Carmel Valley Road, Rio Road to Carmel Rancho Boulevard  
10. Carmel Valley Road, Carmel Rancho Boulevard to SR 1 
11. Carmel Rancho Boulevard, Carmel Valley Road to Shopping Center Driveway 
12. Carmel Rancho Boulevard, Shopping Center Driveway to Rio Road 
13. Rio Road, SR 1 to Crossroads Boulevard 
14. Rio Road, Crossroads Boulevard to Carmel Center Place 
15. Rio Road, Carmel Center Place to Carmel Rancho Boulevard 
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The study intersections and road segments were analyzed under the following development scenarios for 
the Proposed Project and Project Alternatives 1 and 2: 
 

1. Existing Conditions 
2.  Existing Plus Project Conditions 
3.  Background Conditions 
4.  Background Plus Project Conditions 
5.  Cumulative Conditions 
6.  Cumulative Plus Project Conditions 

 
The traffic impacts associated with the Proposed Project and Project Alternatives 1 and 2, and potential 
mitigations for those impacts, are described below.  

1.1 Project Relationship to SB 743 

On September 27, 2013, Governor Brown signed Senate Bill (SB) 743 (Steinberg, 2013), which creates a 
process to change the way that transportation impacts are analyzed under CEQA.  SB 743 supports AB 32, 
the California Global Warming Solutions Act of 2006, and SB 375, the Sustainable Communities and Climate 
Protection Act of 2008, which call for substantial reductions in greenhouse gas (GHG) emissions. SB 743 
mandates a change in the way that public agencies evaluate transportation impacts of projects under CEQA. 
Under the new CEQA Guidelines, aspects of project location and design that influence travel choices, and 
thereby improve or degrade air quality, safety, and health, must be considered. The new CEQA Guidelines 
will eliminate the use of automobile delay, including Level of Service (LOS), in evaluating transportation 
impacts and replace  it with Vehicle Miles Traveled  (VMT), based on a goal of reducing statewide GHG 
emissions by 15% by the year 2020. 

The new CEQA Guidelines will measure whether a project  contributes  to various  state goals,  such as 
reducing greenhouse gas emissions (GHG), developing multimodal transportation, preserving open spaces, 
and promoting diverse land uses and infill development. Projects that are shown to decrease vehicle miles 
traveled — for example, bike lanes or pedestrian paths, or a grocery store that allows local residents to 
travel shorter distances to shop — may be automatically considered to have a “less than significant” impact 
under CEQA. Under the new CEQA Guidelines, projects may be able to mitigate transportation impacts by 
funding  better  transit,  creating  better  access  to  transit,  designing  more  walkable  communities,  or 
implementing other improvements that increase travel choices. 

The cities of San Francisco and Pasadena have already modified their local environmental review process by 
removing  automobile  delay  (i.e.,  Level  of  Service)  and  replacing  it with Vehicle Miles  Traveled when 
determining significant traffic impacts on the environment pursuant to CEQA. The statewide revisions to the 
CEQA Guidelines are expected to be completed in about one year, and the implementation of the revised 
guidelines may be phased in over the course of two years.    

A VMT analysis has not been performed for the Val Verde Subdivision project. However, the project has a 
unique location that is in close proximity to three major shopping centers (i.e., The Barnyard, Crossroads and 
Carmel Rancho Shopping Centers) and public transportation. The Proposed Project likely would meet the 
primary goal of SB 743 by reducing VMT and greenhouse gas emissions.  

The project site is located in close proximity to a wide variety of public‐serving businesses, including the 
following: 
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 Grocery Stores:  3 

 Banks: 5 

 Restaurants: 14 

 Coffee Shops:  3 

 Bakery: 2 

 Post Office: 1 

 Brokerage Houses: 2 

 Gas Stations: 2 

 Hair Salons: 3 

 Hardware Stores: 2 

 Pet Supply and Vet Services:  3 

 Clothing & Jewelry Stores:  8 

 Various Home Decorator Stores: 6 

 Title Companies: 2 

 Real Estate Offices: 3 

 Doctors and Dentists:  7 

 Copy Center: 1 

 Book Store:  1 

 Liquor Stores:  4 

 Law Offices:  3 

 Galleries: 3 

 
All of the businesses  listed above are within about an 8 to 18‐minute walk of the proposed project.  In 
addition,  there  are  four  transit  stops  in  the  project  area,  providing  access  to  County‐wide  public 
transportation.  

1.2 Existing Plus Proposed Project Conditions 

Intersections 
 
Int. #3 – SR 1 / Rio Road 
This intersection operates at a deficient LOS D during the PM peak hour and traffic generated by the 
project is expected to increase the average delay by 0.1 seconds. Based on the Caltrans impact criteria 
the  project would  have  an  impact.  Participating  in  funding  improvements  in  the  TAMC  Regional 
Transportation Plan (RTP) could potentially eliminate the project’s impacts. However, funding for these 
improvements is not guaranteed.  
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection operates at a deficient LOS D during the AM and PM peak hours and traffic generated 
by the project is expected to increase the average delay by 0.5 and 0.4 seconds during the AM and PM 
peak hours, respectively. Based on the Caltrans impact criteria the project would have an impact. There 
are no known planned or feasible improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This intersection operates at a deficient LOS D during the PM peak hour and traffic generated by the 
project is expected to increase the average delay by 0.3 seconds. Based on the Caltrans impact criteria 
the project would have an  impact.  Implementing a dedicated northbound SR 1 right‐turn  lane at this 
intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1  SR 1 between Carpenter Street and Ocean Avenue 
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment. Based on the Caltrans  impact criteria the 
project would have an impact. Implementing a dedicated northbound SR 1 right‐turn lane at the SR 1 / 
Carpenter Street intersection would eliminate the project’s impacts in the northbound direction. There are 
no known planned or feasible improvements for this segment in the southbound direction.  
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Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment operates at a deficient LOS F (AM & PM) in the northbound direction and LOS E (PM) in the 
southbound direction and the project will add traffic to this segment. Based on the Caltrans  impact 
criteria the project would have an impact. Participating in funding improvements in the TAMC Regional 
Transportation Plan (RTP) could potentially eliminate the project’s impacts in the northbound direction. 
However,  funding  for  these  improvements  is not  guaranteed. Widening  SR 1 would  eliminate  the 
project’s impacts in the southbound direction; however, this is not considered feasible.  

1.3 Background Plus Proposed Project Conditions 

Intersections 
 
Int. #3 – SR 1 / Rio Road 
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.1 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Participating in funding improvements in the TAMC 
Regional Transportation Plan (RTP) could potentially eliminate the project’s impacts. However, funding 
for these improvements is not guaranteed. 
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS D during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.5 and 0.6 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have 
an impact. There are no known planned or feasible improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.4 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1 – SR 1 between Carpenter Street and Ocean Avenue  
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment. Based on the Caltrans  impact criteria the 
project would have an impact. Implementing a dedicated northbound SR 1 right‐turn lane at the SR 1 / 
Carpenter Street intersection would eliminate the project’s impacts in the northbound direction. There are 
no known planned or feasible improvements for this segment in the southbound direction.  
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This road segment is projected to operate at a deficient LOS F in the northbound direction during the AM 
peak hour and the project will add traffic to this segment. Based on the Caltrans impact criteria the project 
would have an impact. There are no known planned or feasible improvements for this road segment.  
 
Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment is projected to operate at an unacceptable LOS F in the northbound direction during the AM 
and PM peak hours and LOS E in the southbound direction during the PM peak hour and the project will add 
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traffic  to  this  segment.  Based  on  the  Caltrans  impact  criteria  the  project would  have  an  impact. 
Participating in funding improvements in the TAMC Regional Transportation Plan (RTP) could potentially 
eliminate the project’s impacts. However, funding for these improvements is not guaranteed. 
 
Seg. #6 – Carmel Valley Road between Robinson Canyon Road and Schulte Road  
The Carmel Valley Master Plan (CVMP) average daily traffic (ADT) thresholds are projected to be exceeded 
under Background traffic conditions and the project would add traffic to this segment. Based on the CVMP 
ADT threshold, the project would have an impact. The impacts to segment #6 would be eliminated by 
widening Carmel Valley Road at this location to four lanes; however, this is not considered feasible.  
  
Seg. #7 – Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
The CVMP ADT thresholds are projected to be exceeded under Background traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  

1.4 Cumulative Plus Proposed Project Conditions 

Intersections 
 
Int. #1 – SR 1 / Carmel Valley Road  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.5 seconds. Based on the Caltrans 
impact criteria the project would have a cumulative impact. Both TAMC and Caltrans consider payment of 
regional development impact fees as mitigation for cumulative impacts to state highways and the regional 
road network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts. 
 
Int. #3 – SR 1 / Rio Road 
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.4 seconds. Based on the Caltrans 
impact criteria the project would have a cumulative impact. Both TAMC and Caltrans consider payment of 
regional development impact fees as mitigation for cumulative impacts to state highways and the regional 
road network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts. 
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS E during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.4 and 0.9 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have a 
cumulative  impact. Both TAMC and Caltrans consider payment of regional development impact fees as 
mitigation for cumulative impacts to state highways and the regional road network. Therefore, payment of 
the TAMC fee would mitigate the project’s cumulative impacts. 
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.4 seconds. Based on the Caltrans 
impact criteria the project would have a cumulative impact. Both TAMC and Caltrans consider payment of 
regional development impact fees as mitigation for cumulative impacts to state highways and the regional 
road network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.  
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Road Segments 
 
Seg. #1 – SR 1 between Carpenter Street and Ocean Avenue  
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment.  Based on the Caltrans impact criteria the 
project  would  have  a  cumulative  impact.  Both  TAMC  and  Caltrans  consider  payment  of  regional 
development  impact fees as mitigation for cumulative impacts to state highways and the regional road 
network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts. 
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This segment is projected to operate at an unacceptable LOS F in the northbound direction during the AM 
peak hour and  the project will add  traffic  to  this  segment. Based on  the Caltrans  impact criteria,  the 
Proposed Project would have a cumulative impact. Both TAMC and Caltrans consider payment of regional 
development impact fees as mitigation for cumulative impacts to state highways and the regional road 
network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.  
 
Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment is projected to operate at a deficient LOS F (AM & PM) in the northbound and LOS E (PM) 
in the southbound direction and the project will add traffic to this segment. Based on the Caltrans 
impact criteria the project would have a cumulative impact. Both TAMC and Caltrans consider payment of 
regional development impact fees as mitigation for cumulative impacts to state highways and the regional 
road network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.   
 
Seg. #6 – Carmel Valley Road between Robinson Canyon Road and Schulte Road  
The CVMP ADT thresholds are projected to be exceeded under Background and Cumulative traffic conditions 
and the project would add traffic to this segment. Based on the CVMP ADT threshold, the project would 
have an impact. The impacts to segment #6 would be eliminated by widening Carmel Valley Road at this 
location to four lanes; however, this is not considered feasible.  
  
Seg. #7 – Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
The CVMP ADT thresholds are projected to be exceeded under Background and Cumulative traffic conditions 
and the project would add traffic to this segment. Based on the CVMP ADT threshold, the project would 
have an impact. The impacts to segment #7 would be eliminated by widening Carmel Valley Road at this 
location to four lanes; however, this is not considered feasible.  
 
Seg. #13 – Rio Road between SR 1 and Crossroads Boulevard  
This segment is projected to operate at a deficient LOS F (PM) in the westbound direction without the 
project. Traffic generated by the project is not expected to decrease the average travel speed; however, 
any traffic added to a segment operating at LOS F  is considered an  impact. Participating  in funding 
improvements in the TAMC Regional Transportation Plan (RTP) could potentially eliminate the project’s 
impacts. However, funding for these improvements is not guaranteed. 
 
Seg. #14 – Rio Road between Crossroads Boulevard and Carmel Center Place  
This segment is projected to operate at a deficient LOS F (AM & PM) in the westbound direction without 
the project. Traffic generated by  the project  is not expected to decrease the average travel speed; 
however, any traffic added to a segment operating at LOS F is considered a potential impact. However, 
this road segment is bounded by two closely spaced signalized intersections (approximately 220 feet 
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apart), and the flow of traffic on this segment is controlled by the adjacent signal operations, which are 
projected  to  operate  at  an  acceptable  LOS  C  and  LOS A  under  Cumulative  Plus  Proposed  Project 
conditions. As a result, the Proposed Project is not expected to have an impact on this segment.   

1.5 Existing Plus Project Alternative 1 Conditions 

Intersections 
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS D during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.1 and 0.2 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have 
an impact. There are no known planned or feasible improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.2 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1  SR 1 between Carpenter Street and Ocean Avenue 
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment. Based on the Caltrans  impact criteria the 
project would have an impact. Implementing a dedicated northbound SR 1 right‐turn lane at the SR 1 / 
Carpenter Street intersection would eliminate the project’s impacts in the northbound direction. There are 
no known planned or feasible improvements for this segment in the southbound direction.  
 
Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment operates at a deficient LOS F (AM & PM) in the northbound direction and LOS E (PM) in the 
southbound direction and the project will add traffic to this segment. Based on the Caltrans  impact 
criteria the project would have an impact. Participating in funding improvements in the TAMC Regional 
Transportation Plan (RTP) could potentially eliminate the project’s impacts in the northbound direction. 
However,  funding  for  these  improvements  is not guaranteed.   Widening SR 1 would eliminate  the 
project’s impacts in the southbound direction; however, this is not considered feasible.  

1.6 Background Plus Project Alternative 1 Conditions 

Intersections 
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS D during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.1 and 0.3 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have 
an impact. There are no known planned or feasible improvements at this intersection.  
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Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.2 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1 – SR 1 between Carpenter Street and Ocean Avenue  
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment. Based on the Caltrans  impact criteria the 
project would have an impact. Implementing a dedicated northbound SR 1 right‐turn lane at the SR 1 / 
Carpenter Street intersection would eliminate the project’s impacts in the northbound direction. There are 
no known planned or feasible improvements for this segment in the southbound direction.  
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This segment is projected to operate at a deficient LOS F in the northbound direction during the AM peak 
hour and the project will add traffic to this segment. Based on the Caltrans impact criteria the project 
would have an impact. There are no known planned or feasible improvements for this road segment.  
 
Seg. #3  SR 1 between Carmel Valley Road and Rio Road  
This segment is projected to operate at an unacceptable LOS F in the northbound direction during the AM 
and PM peak hours and LOS E in the southbound direction during the PM peak hour and the project will add 
traffic  to  this  segment.  Based  on  the  Caltrans  impact  criteria  the  project would  have  an  impact. 
Participating in funding improvements in the TAMC Regional Transportation Plan (RTP) could potentially 
eliminate the project’s impacts. However, funding for these improvements is not guaranteed. 
 
Seg. #6 – Carmel Valley Road between Robinson Canyon Road and Schulte Road  
The CVMP ADT thresholds are projected to be exceeded under Background traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #6 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
  
Seg. #7 – Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
The CVMP ADT thresholds are projected to be exceeded under Background traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  

1.7 Cumulative Plus Project Alternative 1 Conditions 

Intersections 
 
Int. #1 – SR 1 / Carmel Valley Road  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.3 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Participating in funding improvements in the TAMC 
Regional Transportation Plan (RTP) could potentially eliminate the project’s impacts.  
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Int. #3 – SR 1 / Rio Road 
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.2 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Participating in funding improvements in the TAMC 
Regional Transportation Plan (RTP) could potentially eliminate the project’s impacts.  
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS E during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.1 and 0.4 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have 
an impact. There are no known planned or feasible improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient  LOS E during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.3 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1 – SR 1 between Carpenter Street and Ocean Avenue  
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment.  Based on the Caltrans impact criteria the 
project  would  have  a  cumulative  impact.  Both  TAMC  and  Caltrans  consider  payment  of  regional 
development  impact fees as mitigation for cumulative impacts to state highways and the regional road 
network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts. 
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This segment is projected to operate at an unacceptable LOS F in the northbound direction during the AM 
peak hour and  the project will add  traffic  to  this  segment. Based on  the Caltrans  impact criteria,  the 
Proposed Project would have a cumulative impact. Both TAMC and Caltrans consider payment of regional 
development impact fees as mitigation for cumulative impacts to state highways and the regional road 
network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.  
 
Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment is projected to operate at a deficient LOS F (AM & PM) in the northbound and LOS E (PM) 
in the southbound direction and the project will add traffic to this segment. Based on the Caltrans 
impact criteria the project would have a cumulative impact. Both TAMC and Caltrans consider payment of 
regional development impact fees as mitigation for cumulative impacts to state highways and the regional 
road network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.   
 
Seg. #6 – Carmel Valley Road between Robinson Canyon Road and Schulte Road  
The CVMP ADT thresholds are projected to be exceeded under Cumulative traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #6 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
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Seg. #7 – Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
The CVMP ADT thresholds are projected to be exceeded under Cumulative traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
 
Seg. #13 – Rio Road between SR 1 and Crossroads Boulevard  
This segment is projected to operate at a deficient LOS F (PM) in the westbound direction without the 
project. Traffic generated by the project is not expected to decrease the average travel speed; however, 
any traffic added to a segment operating at LOS F  is considered a potential  impact. Participating  in 
funding improvements in the TAMC Regional Transportation Plan (RTP) could potentially eliminated the 
project’s impacts.   
 
Seg. #14 – Rio Road between Crossroads Boulevard and Carmel Center Place  
This segment is projected to operate at a deficient LOS F (AM & PM) in the westbound direction without 
the project. Traffic generated by  the project  is not expected to decrease the average travel speed; 
however, any traffic added to a segment operating at LOS F is considered a potential impact. However, 
this road segment is bounded by two closely spaced signalized intersections (approximately 220 feet 
apart), and the flow of traffic on this segment is controlled by the adjacent signal operations, which are 
projected to operate at an acceptable LOS C and LOS A under Cumulative Plus Project Alternative 1 
conditions. As a result, the project is not expected to have an impact on this segment.   

1.8 Existing Plus Project Alternative 2 Conditions 

Intersections 
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS D during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.1 seconds. Based on the 
Caltrans  impact criteria the project would have an  impact. There are no known planned or feasible 
improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.2 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1  SR 1 between Carpenter Street and Ocean Avenue 
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment. Based on the Caltrans  impact criteria the 
project would have an impact. Implementing a dedicated northbound SR 1 right‐turn lane at the SR 1 / 
Carpenter Street intersection would eliminate the project’s impacts in the northbound direction. There are 
no known planned or feasible improvements for this segment in the southbound direction.  
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Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment operates at a deficient LOS F (AM & PM) in the northbound direction and LOS E (PM) in the 
southbound direction and the project will add traffic to this segment. Based on the Caltrans  impact 
criteria the project would have an impact. Participating in funding improvements in the TAMC Regional 
Transportation Plan (RTP) could potentially eliminate the project’s impacts in the northbound direction. 
However,  funding  for  these  improvements  is not guaranteed.   Widening SR 1 would eliminate  the 
project’s impacts in the southbound direction; however, this is not considered feasible.  

1.9 Background Plus Project Alternative 2 Conditions 

Intersections 
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS D during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.1 and 0.2 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have 
an impact. There are no known planned or feasible improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.1 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1 – SR 1 between Carpenter Street and Ocean Avenue  
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment. Based on the Caltrans  impact criteria the 
project would have an impact. Implementing a dedicated northbound SR 1 right‐turn lane at the SR 1 / 
Carpenter Street intersection would eliminate the project’s impacts in the northbound direction. There are 
no known planned or feasible improvements for this segment in the southbound direction.  
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This segment is projected to operate at a deficient LOS F in the northbound direction during the AM peak 
hour and the project will add traffic to this segment. Based on the Caltrans impact criteria the project 
would have an impact. There are no known planned or feasible improvements for this road segment.  
 
Seg. #3  SR 1 between Carmel Valley Road and Rio Road  
This segment is projected to operate at an unacceptable LOS F in the northbound direction during the AM 
and PM peak hours and LOS E in the southbound direction during the PM peak hour and the project will add 
traffic  to  this  segment.  Based  on  the  Caltrans  impact  criteria  the  project would  have  an  impact. 
Participating in funding improvements in the TAMC Regional Transportation Plan (RTP) could potentially 
eliminate the project’s impacts. However, funding for these improvements is not guaranteed. 
 
Seg. #6 – Carmel Valley Road between Robinson Canyon Road and Schulte Road  
The CVMP ADT thresholds are projected to be exceeded under Background traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
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impacts to segment #6 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
  
Seg. #7 – Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
The CVMP ADT thresholds are projected to be exceeded under Background traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  

1.10 Cumulative Plus Project Alternative 2 Conditions 

Intersections 
 
Int. #1 – SR 1 / Carmel Valley Road  
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.2 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Participating in funding improvements in the TAMC 
Regional Transportation Plan (RTP) could potentially eliminate the project’s impacts.  
 
Int. #3 – SR 1 / Rio Road 
This  intersection  is projected  to operate at a deficient LOS D during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.1 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Participating in funding improvements in the TAMC 
Regional Transportation Plan (RTP) could potentially eliminate the project’s impacts.  
 
Int. #7 – SR 1 / Ocean Avenue 
This intersection is projected to operate at a deficient LOS E during the AM and PM peak hours and 
traffic generated by the project is expected to increase the average delay by 0.1 and 0.2 seconds during 
the AM and PM peak hours, respectively. Based on the Caltrans impact criteria the project would have 
an impact. There are no known planned or feasible improvements at this intersection.  
 
Int. #8 – SR 1 / Carpenter Street  
This  intersection  is projected  to operate at a deficient  LOS E during  the PM peak hour and  traffic 
generated by the project is expected to increase the average delay by 0.2 seconds. Based on the Caltrans 
impact criteria the project would have an impact. Implementing a dedicated northbound SR 1 right‐turn 
lane at this intersection would eliminate the project’s impacts.  
 
Road Segments 
 
Seg. #1 – SR 1 between Carpenter Street and Ocean Avenue  
This segment is projected to operate at a deficient LOS D in the northbound (PM) and southbound (AM) 
directions and the project will add traffic to this segment.  Based on the Caltrans impact criteria the 
project  would  have  a  cumulative  impact.  Both  TAMC  and  Caltrans  consider  payment  of  regional 
development  impact fees as mitigation for cumulative impacts to state highways and the regional road 
network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts. 
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This segment is projected to operate at an unacceptable LOS F in the northbound direction during the AM 
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peak hour and  the project will add  traffic  to  this  segment. Based on  the Caltrans  impact criteria,  the 
Proposed Project would have a cumulative impact. Both TAMC and Caltrans consider payment of regional 
development  impact fees as mitigation for cumulative impacts to state highways and the regional road 
network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.  
 
Seg. #3 – SR 1 between Carmel Valley Road and Rio Road  
This segment is projected to operate at a deficient LOS F (AM & PM) in the northbound and LOS E (PM) 
in the southbound direction and the project will add traffic to this segment. Based on the Caltrans 
impact criteria the project would have a cumulative impact. Both TAMC and Caltrans consider payment of 
regional development impact fees as mitigation for cumulative impacts to state highways and the regional 
road network. Therefore, payment of the TAMC fee would mitigate the project’s cumulative impacts.   
 
Seg. #6 – Carmel Valley Road between Robinson Canyon Road and Schulte Road  
The CVMP ADT thresholds are projected to be exceeded under Cumulative traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #6 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
  
Seg. #7 – Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
The CVMP ADT thresholds are projected to be exceeded under Cumulative traffic conditions and the project 
would add traffic to this segment. Based on the CVMP ADT threshold, the project would have an impact. The 
impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
 
Seg. #13 – Rio Road between SR 1 and Crossroads Boulevard  
This segment is projected to operate at a deficient LOS F (PM) in the westbound direction without the 
project. Traffic generated by the project is not expected to decrease the average travel speed; however, 
any traffic added to a segment operating at LOS F  is considered a potential  impact. Participating  in 
funding improvements in the TAMC Regional Transportation Plan (RTP) could potentially eliminate the 
project’s impacts.  
  
Seg. #14 – Rio Road between Crossroads Boulevard and Carmel Center Place  
This segment is projected to operate at a deficient LOS F (AM & PM) in the westbound direction without 
the project. Traffic generated by  the project  is not expected to decrease the average travel speed; 
however, any traffic added to a segment operating at LOS F is considered a potential impact. However, 
this road segment is bounded by two closely spaced signalized intersections (approximately 220 feet 
apart), and the flow of traffic on this segment is controlled by the adjacent signal operations, which are 
projected to operate at an acceptable LOS C and LOS A under Cumulative Plus Project Alternative 2 
conditions. As a result, the project is not expected to have an impact on this segment.   
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2 Introduction 

This traffic study was prepared to analyze the impacts associated with the development of the proposed Val 
Verde Subdivision located on Val Verde Drive in Carmel Valley, Monterey County, California. Exhibit 1 shows 
the location of the Proposed Project with respect to the local road network. Exhibit 2 shows the Proposed 
Project site plan. 

2.1 Project Description 

The project site is located on the west side of Val Verde Drive north of Rio Road. The Proposed Project 
consists of 31  residential dwelling units. Twenty‐four of  these units will be market  rate,  single‐family 
detached homes, and 7 will be inclusionary housing units (condos or apartments). There is one existing 
single‐family dwelling unit on the site that would be replaced by the 31 new residential units. Access to the 
project site would be via two driveways on Val Verde Drive. The project includes the addition of pedestrian 
and bicycle facilities along the west side of Val Verde Drive.  

2.2 Scope of Work 

This study analyzes the traffic impacts of the proposed Val Verde Subdivision project on the surrounding 
roadway network. The study includes the evaluation of the following intersections: 
 

1. State Route (SR) 1 / Carmel Valley Road  
2. Carmel Rancho Boulevard / Carmel Valley Road  
3. Rio Road / SR 1  
4. Crossroads Boulevard / Rio Road  
5. Carmel Center Place / Rio Road  
6. Carmel Rancho Boulevard / Rio Road  
7. SR 1 / Ocean Avenue  
8. SR 1 / Carpenter Street  
9. Carmel Rancho Boulevard / Shopping Center Driveway  

 
The study includes the evaluation of the following road segments: 
 

1. SR 1, Carpenter Street to Ocean Avenue 
2. SR 1, Ocean Avenue to Carmel Valley Road 
3. SR 1, Carmel Valley Road to Rio Road 
4. SR 1, Rio Road to Ribera Road 
5. Rio Road, west of SR 1 
6. Carmel Valley Road, Robinson Canyon Road to Schulte Road  
7. Carmel Valley Road, Schulte Road to Rancho San Carlos Road 
8. Carmel Valley Road, Rancho San Carlos Road to Rio Road 
9. Carmel Valley Road, Rio Road to Carmel Rancho Boulevard  
10. Carmel Valley Road, Carmel Rancho Boulevard to SR 1 
11. Carmel Rancho Boulevard, Carmel Valley Road to Shopping Center Driveway 
12. Carmel Rancho Boulevard, Shopping Center Driveway to Rio Road 
13. Rio Road, SR 1 to Crossroads Boulevard 
14. Rio Road, Crossroads Boulevard to Carmel Center Place 
15. Rio Road, Carmel Center Place to Carmel Rancho Boulevard 
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The study intersections are shown in Exhibit 3. Beyond the limits of the study area, the project trips disperse 
onto numerous local streets or onto regional facilities. The impact of trips that disperse on the local road 
network lessens as they move away from the project site. The local intersections included in the analysis 
were identified as potentially having the greatest impact from the project.  
 
Weekday AM and PM peak hour traffic operations were analyzed for the following conditions: 
 

1. Existing Conditions 
2.  Existing Plus Project Conditions 
3.  Background Conditions 
4.  Background Plus Project Conditions 
5.  Cumulative Conditions 
6.  Cumulative Plus Project Conditions 

2.3 Traffic Operation Evaluation Methodologies and Level of Service Standards 

The study area covers the jurisdictions of the County of Monterey and Caltrans, and is within the Carmel 
Valley Master Plan area. Levels of service standards and analysis methodologies for each jurisdiction and/or 
planning area have been applied as follows: 

Traffic Operation Evaluation Methodologies 

Intersection and  road  segment  traffic operations were evaluated based on  the  Level of Service  (LOS) 
concept, and the LOS standard adopted by the jurisdiction within which the intersection is located. LOS is a 
quantitative description of an intersection’s operation, ranging from LOS A to LOS F. Level of service “A” 
represents free flow un‐congested traffic conditions. Level of service “F” represents highly congested traffic 
conditions  with  what  is  commonly  considered  unacceptable  delay  to  vehicles  at  intersections.  The 
intermediate  levels of service represent incremental levels of congestion and delay between these two 
extremes. LOS descriptions for signalized intersections are included as Appendix A. LOS descriptions for 
unsignalized intersections with two‐way stop control are included as Appendix B.  
 
Intersection traffic operations were evaluated using the Synchro analysis software (Version 8) which is based 
on the Highway Capacity Manual (HCM) 2010 methodologies for signalized and un‐signalized intersections. 
HCM 2000 methods were used in cases where the HCM 2010 methods do not allow the analysis of specific 
lane configurations or signal phasing.  
 
Intersection operations are based upon the average vehicular delay at the intersection. The average delay is 
then correlated to a level of service. For two‐way stop controlled intersections, the vehicle delay for side 
street traffic is analyzed. LOS for each side street movement is based on the distribution of gaps in the major 
street traffic stream and driver judgment in selecting gaps. Improvements are warranted when a side street 
approach reaches LOS F for two‐way stop controlled intersections. When using the HCM 2010 and HCM 
2000 methods for the analysis of signalized intersections, the overall intersection delay is used to determine 
LOS. 
 
Per direction from Monterey County Department of Public Works staff, road segment operations for study 
segments #1 ‐ #4 are referenced from the Rancho Cañada Draft Transportation Impact Study prepared by 
Central Coast Transportation Consulting (CCTC, January 2016).  Study segments #1 ‐ #4 are the northbound 
and  southbound  segments of SR 1 between Carpenter Street and Ribera Road. These  segments were 
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analyzed by CCTC using National Cooperative Highway Research Program (NCHRP) Report 3‐70; Multi‐Modal 
Level of Service for Urban Streets Methodology.    
 
Road segment operations for study segments #5 and #11 – #15 were evaluated using the Synchro software 
arterial analysis module which is based on HCM 2000 methodologies. The arterial LOS is based on the travel 
speed and Urban Street Class of the roadway as shown in Appendix C (HCM 2000 Exhibit 15‐2). 
 
Road segment operations for study segments on Carmel Valley Road (segments #6 – #10) were evaluated in 
accordance with the Carmel Valley Master Plan (CVMP) using Average Daily Traffic (ADT) volumes and HCM 
2010 methodologies. The HCM 2010 methods include the evaluation of multi‐lane and two‐lane highways. 
The methodology for two‐lane highways is based on the “percent time‐spent‐following” (PTSP), which is 
correlated to a level of service (HCM 2010 Exhibit 15‐3). The HCM 2010 LOS methodology for multi‐lane 
highways is based on vehicle density in passenger cars per mile per lane (pcpmpl). The density is correlated 
to a level of service (HCM 2010 Exhibit 14‐4). HCM 2010 Exhibits 14‐4 and 15‐3 are provided in Appendix C. 
 
The 2010 CVMP also provides the following average daily traffic (ADT) thresholds for segments of Carmel 
Valley Road. The ADT thresholds for the Carmel Valley Road study segments (#6 – #10) are provided in  
Table 1. 

Table 1 – Carmel Valley Road ADT Thresholds 

 

Segment  CVMP Threshold 

6. CVR between Robinson Canyon Rd & Schulte Rd  15,499 

7. CVR between Schulte Rd & Rancho San Carlos Rd  16,340 

8. CVR between Rancho San Carlos Rd & Rio Rd  48,487 

9. CVR between Rio Rd & Carmel Rancho Blvd   51,401 

10. CVR between Carmel Rancho Blvd & SR 1  27,839 

 
Monterey County Level of Service Standards 
 
The Monterey County General Plan has established LOS D as the minimum acceptable level of service for 
signalized intersections and road segments. For un‐signalized intersections LOS E is considered the maximum 
acceptable  level  of  service  (based  on  the  delay  at  the worst  approach  for  two‐way  stop  controlled 
intersections and the average delay at all‐way stop and roundabout controlled intersections). All of the 
intersections in this study fall under the jurisdiction of Caltrans or the Carmel Valley Master Plan. Roadway 
segment #5 falls under the jurisdiction of Monterey County with an LOS D standard.  

Carmel Valley Master Plan Level of Service Standards 

With the exception of some road segments along Carmel Valley Road, LOS C has been established as the 
minimum acceptable level of service for roadways and intersections within Carmel Valley. Per CVMP Policy 
2.18, LOS D has been established as the minimum acceptable level of service for several segments along 
Carmel Valley Road. 
  
Study intersections that fall under the jurisdiction of the Carmel Valley Master Plan with an LOS C standard 
include intersections #2, #4, #5, #6 and #9. Roadway segments that fall under the jurisdiction of the Carmel 
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Valley Master Plan with an LOS D standard include segments #6 and #7, while segments #8, #9, #10, #11, 
#12, #13, #14 and #15 have an LOS C standard.  

Caltrans Level of Service Standards 

Per the Caltrans Guide for Preparation of Traffic Impact Studies publication, “Caltrans endeavors to maintain 
a target LOS at the transition between LOS “C” and LOS “D” on State highway facilities, however, Caltrans 
acknowledges that this may not always be feasible and recommends that the  lead agency consult with 
Caltrans to determine the appropriate target LOS. If an existing State highway facility is operating at less 
than the appropriate target LOS, the existing MOE should be maintained.” MOE refers to the measures of 
effectiveness which are used to describe the measures best suited for analyzing State highway facilities. 
 
Study intersections that fall under the jurisdiction of Caltrans with an LOS C/D standard include intersections 
#1, #3, #7 and #8. Roadway segments that fall under the jurisdiction of Caltrans with an LOS C/D standard 
include segments #1, #2, #3 and #4. 

2.4 Criteria for Project Impacts 

According to the California Environmental Quality Act (CEQA) guidelines, a project may have a significant 
effect on the environment if it would cause an increase in traffic that is substantial in relation to the existing 
traffic load and capacity of the street system. In accordance with CEQA, specific impact criteria have been 
applied to the study intersections and road segments to determine if the project specific increase in traffic is 
substantial in relation to the existing traffic load and capacity of the street system.  
 
The study area falls within multiple jurisdictions and planning areas, as described in Section 1.3. The impact 
criteria for the relevant  jurisdictions and planning areas are  listed below and have been applied to the 
analysis results.  

Monterey County Impact Criteria 

An impact at a signalized study intersection is defined to occur under the following conditions: 
 

 An impact would occur if an intersection operating at LOS A, B, C, or D degrades by one or more letter 
grades to LOS E or F. For intersections already operating at LOS E, an impact would occur if operations 
degrade to LOS F. For intersections already operating at LOS F, the addition of any project traffic to the 
facility is considered an impact.  

An impact at an unsignalized study intersection is defined to occur under the following conditions: 
 

 An impact would occur if an all‐way stop controlled or roundabout controlled intersection, based on 
the average delay, operates at LOS F or any traffic signal warrant is met.  

 An impact would occur if a two‐way stop controlled intersection, based on the worst approach delay, 
operates at LOS F or any traffic signal warrant is met. 

An impact at a study road segment is defined to occur under the following conditions: 
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 An impact would occur if a roadway segment operating at LOS A through LOS E degrades to a lower 
level of service E or F. If a segment is already operating at LOS F any increase during the peak hour 
(one vehicle) is considered an impact.  

Carmel Valley Master Plan (CVMP) Impact Criteria 

The following impact criteria are based on the Monterey County General Plans’ Carmel Valley Master Plan 
(CV 2.17(f)) and apply to study intersections 2, 4, 5, 6 and 9: 

An impact at a signalized study intersection is defined to occur under the following conditions: 
 

 An impact would occur if an intersection operating at LOS A, B or C degrades by one or more letter 
grades to LOS D, E or F. If an intersection is already operating at LOS D or E, an impact would occur the 
LOS degrades by one or more letter grades to LOS E or F. If an intersection is already operating at LOS 
F, the addition of any project traffic to the facility is considered an impact.  

An impact at an unsignalized study intersection is defined to occur under the following conditions: 
 

 An impact would occur if an all‐way stop controlled or roundabout controlled intersection, based on 
the average delay, operates at LOS F or any traffic signal warrant is met.  

 An impact would occur if a two‐way stop controlled intersection, based on the worst approach delay, 
operates at LOS F or any traffic signal warrant is met. 

An impact on a study road segments #8, #9, #10, #11, #12, #13, #14, #15 would occur if operations degrade 
from LOS C or better to LOS D, E or F; or if operations degrade on study road segments #6 or #7 from LOS D 
or better to LOS E or F; or if project traffic worsens the LOS of a segment operating at LOS E by one letter 
grade to LOS F; or if project traffic is added to a segment operating at LOS F; or if the CVMP ADT threshold is 
exceeded. 

Caltrans Impact Criteria 

Caltrans perceives an impact when there is any degradation in the performance measure below the cusp of 
C/D. If a facility is currently operating at or below LOS D, then any trips added represent a potential impact, 
and the performance measure should be brought back to predevelopment conditions. While a single trip 
added to a degraded facility  is not usually reflected in the performance measure, Caltrans reserves the 
ability to consider a single trip as an impact.  

SB 743 Implications 

On September 27, 2013, Governor Brown signed Senate Bill (SB) 743 (Steinberg, 2013), which creates a 
process to change the way that transportation impacts are analyzed under CEQA.  SB 743 supports AB 32, 
the California Global Warming Solutions Act of 2006, and SB 375, the Sustainable Communities and Climate 
Protection Act of 2008, which call for substantial reductions in greenhouse gas (GHG) emissions. SB 743 
mandates a change in the way that public agencies evaluate transportation impacts of projects under CEQA. 
Under the new CEQA Guidelines, aspects of project location and design that influence travel choices, and 
thereby improve or degrade air quality, safety, and health, must be considered. The new CEQA Guidelines 
will eliminate the use of automobile delay, including Level of Service (LOS), in evaluating transportation 
impacts and replace  it with Vehicle Miles Traveled  (VMT), based on a goal of reducing statewide GHG 
emissions by 15% by the year 2020. 
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The new CEQA Guidelines will measure whether a project  contributes  to various  state goals,  such as 
reducing greenhouse gas emissions (GHG), developing multimodal transportation, preserving open spaces, 
and promoting diverse land uses and infill development. Projects that are shown to decrease vehicle miles 
traveled — for example, bike lanes or pedestrian paths, or a grocery store that allows local residents to 
travel shorter distances to shop — may be automatically considered to have a “less than significant” impact 
under CEQA. Under the new CEQA Guidelines, projects may be able to mitigate transportation impacts by 
funding  better  transit,  creating  better  access  to  transit,  designing  more  walkable  communities,  or 
implementing other improvements that increase travel choices. 
 
The cities of San Francisco and Pasadena have already modified their local environmental review process by 
removing  automobile  delay  (i.e.,  Level  of  Service)  and  replacing  it with Vehicle Miles  Traveled when 
determining significant traffic impacts on the environment pursuant to CEQA. The statewide revisions to the 
CEQA Guidelines are expected to be completed in about one year, and the implementation of the revised 
guidelines may be phased in over the course of two years.    

2.5 Funding for Transportation Improvements 

Carmel Valley Traffic Impact Improvement Program 

The Carmel Valley Traffic Improvement Program (CVTIP) includes a list of projects to relieve congestion and 
improve  traffic operations on Carmel Valley Road. The CVTIP collects  fees  from new developments  to 
contribute to these improvements. The traffic fees apply to projects within Carmel Valley and to projects in 
the Greater Carmel Valley Area that will add traffic to Carmel Valley Road. Per the Carmel Valley Traffic 
Improvement Program EIR, the fee amounts are updated on an annual basis.   

TAMC Fee 

The Transportation Agency  for Monterey County  (TAMC) and  its member  jurisdictions have adopted a 
county‐wide, regional impact fee to cover the costs for studies and construction of many improvements 
throughout Monterey County. This impact fee, which went into effect on August 27, 2008, is applied to all 
new development within Monterey County. The governing document for the fee is the Regional Impact Fee 
Nexus Study Update (March 26, 2008) prepared by Kimley‐Horn Associates, Inc. The Regional Impact Fee 
Nexus Study Update was updated again in 2013. 

Monterey County Traffic Impact Fee 

The 2010 Monterey County General Plan, which was adopted October 26, 2010,  includes the following 
policies: 
 
Policy C‐1.8  Development proposed in cities and adjacent counties shall be carefully reviewed to assess 

the proposed development’s  impact on the County’s circulation system. The County, in 
consultation with TAMC and Monterey County cities shall, within 18 months of adoption of 
the General Plan, develop a County Traffic  Impact fee that addresses Tier 2  impacts of 
development in cities and unincorporated areas. From the time of adoption of the General 
Plan until the time of adoption of a County Traffic Impact Fee, the County shall impose an 
ad hoc fee on its applicants based upon a fair share traffic impact fee study. 

 
Policy C‐1.9  All available public and private sources shall be used for the funding of road and highway 

development, improvement and maintenance. 
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Policy C‐1.10  The County, in coordination with TAMC and other affected agencies, shall continue efforts 
to improve traffic congestion at critical locations. 

 
Policy C‐1.11  In addition to the County Traffic Impact Fee established in Policy C‐1.8, the County shall 

require new development to pay a Regional Traffic Impact Fee developed collaboratively 
between  TAMC,  the  County,  and  other  local  and  state  agencies  to  ensure  a  funding 
mechanism for regional transportation improvements mitigating Traffic Tier 3 impacts.  
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3 Existing Traffic Conditions 

This  section  describes  the  existing  street  network  relevant  to  the  Proposed  Project  and  the  existing 
operational traffic conditions.  

3.1 Existing Roadway Network 

The key roadways in the vicinity of the Proposed Project are described below: 
 
State Route 1 (SR 1) provides regional access to the project site. SR 1 is a major north‐south roadway that 
connects the Monterey Peninsula with San Luis Obispo County to the south, and with Santa Cruz County and 
the San Francisco Bay Area to the north. SR 1 is a four‐lane freeway north of Carpenter Street, a four‐ to five‐
lane (the five‐lane section has a two‐way center left‐turn lane) roadway between Carpenter Street and 
Ocean Avenue, a three‐lane roadway (two lanes northbound and one lane southbound) between Ocean 
Avenue and Carmel Valley Road, and a two‐lane roadway south of Carmel Valley Road. SR 1 is part of the 
Monterey County Congestion Management Program (CMP) highway network and is designated as a State 
Scenic Highway. The speed limit on SR 1 in the vicinity of the project is 45 miles per hour.  
 
Local access to the site is provided by Carmel Valley Road, Rio Road, Carmel Rancho Boulevard and Val Verde 
Drive. These roadways are described below.  
 
Carmel Valley Road is an east‐west roadway that begins at SR 1 and continues east to the City of Greenfield. 
Carmel Valley Road has four lanes from SR 1 to approximately 1,800 feet west of Rancho San Carlos Road. 
Carmel Valley Road has two lanes east of Rancho San Carlos Road. Carmel Valley Road is classified as a major 
arterial. The speed limit on Carmel Valley Road in the vicinity of the project is 45 miles per hour. 
 
Rio Road includes two discontinuous segments of roadway east and west of the project site. The eastern 
part is a short north‐south two‐lane segment that connects to Carmel Valley Road and provides access to 
Rancho Canada Golf Club and the Community Church of the Monterey Peninsula. The western part is an 
east‐west roadway with two lanes between SR 1 and Junipero Street, and four lanes between SR 1 and Val 
Verde Drive. Rio Road would provide access to the project site via Val Verde Drive. The speed limit on Rio 
Road in the vicinity of the project is 25 miles per hour.  
 
Carmel Rancho Boulevard is a four‐lane north‐south roadway that extends from Carmel Valley Road to Rio 
Road.  It provides access to various commercial developments and also serves through traffic between 
Carmel Valley Road and SR 1 south of Rio Road. The speed limit on Carmel Rancho Boulevard in the vicinity 
of the project is 35 miles per hour. 
 
Val Verde Drive is a two‐lane unimproved road that runs north‐south for approximately one‐quarter mile 
north of the western portion of Rio Road. Val Verde Drive provides access to several single‐family homes and 
will provide direct access to the project site. There is no posted speed limit on Val Verde Drive.  

3.2 Existing Bicycle, Pedestrian and Transit Facilities 

The County of Monterey adopted the Monterey County Bikeway Plan in 2008 and the Transportation Agency 
for Monterey County (TAMC) adopted their Bicycle and Pedestrian Master Plan in 2011. These documents 
designate routes along roadways that can be used by bicycling commuters and recreational riders for safe 
access to major employers, shopping centers and schools. Consistent with State and Federal designations, 
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there are three basic types of bicycle facilities. Each type is described below: 
 
1. Bike path (Class I) ‐ A completely separate right‐of‐way designed for the exclusive use of cyclists 

and pedestrians, with minimal crossings for motorists. 

2. Bike lane (Class II) ‐ A lane on a regular roadway, separated from the motorized vehicle right‐of‐
way by paint striping, designated for the exclusive or semi‐exclusive use of bicycles. Bike lanes 
allow one‐way bike travel. Through travel by motor vehicles or pedestrians is prohibited, but 
crossing by pedestrians and motorists is permitted. 

3. Bike route (Class III) ‐ Provides shared use of the roadway with motorists, designated by signs or 
permanent markings.  

 
In the vicinity of the Proposed Project, Class II bike lanes are provided on the north side of Carmel Valley 
Road east of Carmel Rancho Boulevard, and on the south side Carmel Valley Road east of Carmel Middle 
School.  
 
Sidewalks in the vicinity of the project site are provided on portions of Rio Road between Val Verde Drive 
and SR 1 and a Class  I multi‐use path  is provided on the east side of SR 1 beginning at the Crossroads 
Shopping Center and continuing north to Canyon Drive.  
 
The primary public transit service in the County of Monterey is the bus service provided by Monterey‐Salinas 
Transit (MST). In the vicinity of the project site, MST Route 24 provides bus service along Rio Road, Carmel 
Rancho Boulevard and Carmel Valley Road between Carmel Valley Village and the Monterey Transit Plaza 
with 60‐minute headways during weekday peak hours. MST Route 94 provides bus service along Rio Road 
and Carmel Rancho Boulevard  to and  from Carmel‐by‐the‐Sea with about 30 minute headways during 
weekday mornings between about 7:00 and 9:00 a.m. Bus stops within the study area are located on Carmel 
Rancho Boulevard north and south of Clock Tower Lane and on Rio Road between Carmel Center Place and 
Via Nona Marie.  

3.3 Existing Intersection Operations 

New weekday AM and PM peak hour turning movement counts were conducted at all 9 study intersections 
in July and August, 2015. A review of the new traffic volumes showed that the new volumes were lower than 
previously published volumes from other traffic studies at a majority of the study intersections. As a result, 
adjustments were made to proportionally increase the volumes per the previous (higher) volumes. The 
adjusted volumes were then balanced where appropriate between study intersections, with consideration 
given to driveways and intersections between study intersections. The new raw counts and a comparison of 
the new raw counts, the previously published volumes, and the adjusted and balanced volumes are shown in 
Appendix D.  
 
The  Existing  conditions  peak  hour  traffic  volumes  used  in  the  analysis  are  presented  in  
Exhibit 4. Intersection  levels of service are summarized  in Exhibit 5. LOS calculation worksheets are 
included as Appendix E.  
 
Based on the aforementioned level of service standards, the following study intersections operate at 
unacceptable levels of service under Existing conditions: 
 

 Intersection #3 – SR 1 / Rio Road (LOS D – PM ) 
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 Intersection #7 – SR 1 / Ocean Avenue (LOS D – AM & PM) 

 Intersection #8 – SR 1 / Carpenter Street (LOS D – PM) 

3.4 Existing Road Segment Operations 

Existing peak hour segment volumes for study segments #5 and #11 – #15 were derived from the peak 
hour intersection volumes described in Section 2.3. In order to be consistent with the Monterey County 
monitoring program for Carmel Valley Road, existing peak hour segment volumes and ADT’s on Carmel 
Valley Road (segments #6 – #10) were obtained from Monterey County Department of Public Works 
staff.  
 
Road segment levels of service are summarized in Exhibits 6 and 7. LOS calculation worksheets for road 
segments #5 and #11 ‐ #15 are included as Appendix F. Existing peak hour levels of service for study 
segments #1 ‐ #4 are referenced from the Rancho Cañada Draft Transportation Impact Study prepared by 
CCTC (January 2016).      
 
Under Existing conditions, the ADT’s on the Carmel Valley Road study segments (#6 – #10) are below the 
CVMP ADT thresholds.  
 
Based on the aforementioned level of service standards, the following study road segments operate at 
unacceptable levels of service under Existing conditions: 
 

 Segment #1 – SR 1 between Carpenter Street and Ocean Avenue 

 Segment #3 – SR 1 between Carmel Valley Road and Rio Road 

 Segment #6 – Carmel Valley Road between Robinson Canyon Rd and Schulte Rd 

 Segment #7 – Carmel Valley Road between Schulte Rd and Rancho San Carlos Road 

 Segment #11 – Carmel Rancho Blvd between Carmel Valley Rd and Shopping Ctr Dwy 

 Segment #13 – Rio Road between SR 1 and Crossroads Blvd  

 Segment #14 – Rio Road between Crossroads Blvd and Carmel Center Place  
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4 Proposed Project Trip Generation, Distribution and Assignment 

The procedures for generating and assigning project trips to the local road network are described in this 
section. 

4.1 Proposed Project Trip Generation 

The Proposed Project consists of 24 market rate single family homes and 7 inclusionary units (condos or 
apartments). Trip generation rates for condos and apartments are  lower than for single family homes; 
however,  due  to  the  location  of  the  Proposed  Project  (i.e.,  with  limited  access  to  regional  public 
transportation), the trip generation rates for single family detached housing was used for all 31 units. This 
represents a conservative analysis. A trip generation credit was given for the one existing single family house 
located on the project site.  
 
Trip generation rates published by the Institute of Transportation Engineers (ITE) Trip Generation Manual, 9th 
Edition (2012) were used to estimate the trips that will be generated by the Proposed Project using the ITE 
land use code for single‐family detached housing (210). The Proposed Project trip generation estimate is 
presented in Exhibit 8. 
 
The Proposed Project is estimated to generate 285 daily trips, with 22 trips occurring during the AM peak 
hour (6 in, 16 out) and 30 trips occurring during the PM peak hour (19 in, 11 out). 

4.2 Proposed Project Trip Distribution 

The Proposed Project trip distribution is based on existing traffic patterns, land uses in the study area 
and engineering judgment. The Proposed Project trip distribution percentages are shown graphically 
in Exhibit 9.  

4.3 Proposed Project Trip Assignment  

The trips generated by the Proposed Project were assigned to the road network using the trip distribution 
percentages shown in Exhibit 9. The Proposed Project trip assignment is shown in Exhibit 10. 
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5 Existing Plus Proposed Project Traffic Conditions 

This section describes Existing Plus Proposed Project conditions. Traffic related impacts associated with 
project development are discussed in this section.  

5.1 Existing Plus Proposed Project Traffic Volumes 

The Proposed Project traffic assignments were added to the existing traffic volumes to obtain Existing Plus 
Proposed Project traffic volumes. Existing Plus Proposed Project traffic volumes for the AM and PM peak 
hours are presented in Exhibit 11.  

5.2 Existing Plus Proposed Project Intersection Operations 

Intersection levels of service are summarized in Exhibit 5. LOS calculation worksheets are included as 
Appendix  E. Based on  the aforementioned  level of  service  standards,  the  following  intersections are 
projected to operate at unacceptable levels of service under Existing Plus Proposed Project conditions: 
 

 Intersection #3 – SR 1 / Rio Road (LOS D – PM) 

 Intersection #7 – SR 1 / Ocean Avenue (LOS D – AM & PM) 

 Intersection #8 – SR 1 / Carpenter Street (LOS D – PM) 
 
Int. #3  SR 1 / Rio Road  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which operates at an unacceptable LOS D during the PM peak hour.    
 
Impacts and Mitigations: The Proposed Project would increase the delay at this intersection, which already 
operates at a deficient LOS D during the PM peak hour. Based on the Caltrans impact criteria, the Proposed 
Project would have an impact at this intersection during the PM peak hour. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. Planned improvements at the SR 1 / Rio Road intersection include: 
 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
The Proposed Project’s impact would be eliminated with these improvements. The construction of these 
improvements  is dependent on State Transportation  Improvement Program (STIP) funding, which  is not 
guaranteed at this time. However, participation in funding these improvements could potentially eliminate 
the Proposed Project’s impacts.   
 
Int. #7  SR 1 / Ocean Avenue  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which operates at an unacceptable LOS D during the AM and PM peak hours.    
 
Impacts and Mitigations: The Proposed Project would increase the delay at this intersection, which already 
operates at a deficient LOS D during the AM and PM peak hours. Based on the Caltrans impact criteria, the 
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Proposed Project would have an impact at this intersection during the AM and PM peak hours. There are no 
known planned or feasible improvements at this intersection.  
 
Int. #8  SR 1 / Carpenter Street  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which operates at an unacceptable LOS D during the PM peak hour.    
 
Impacts and Mitigations: The Proposed Project would increase the delay at this intersection, which already 
operates at a deficient LOS D during the PM peak hour. Based on the Caltrans impact criteria, the Proposed 
Project would have an impact at this intersection during the PM peak hour. 
 
There are no known planned improvements at this intersection. The addition of a dedicated northbound 
right‐turn lane would still result in LOS D operations during the PM peak hour; however, it would eliminate 
the Proposed Project’s impacts by reducing the delay to pre‐project conditions.   
 
This improvement is not included in the TAMC Regional Transportation Plan (RTP) list of projects. Operations 
at this intersection are projected to degrade to LOS E under cumulative traffic conditions, with or without the 
Proposed Project. A possible improvement at this location for cumulative conditions could be the addition of a 
third northbound through lane that could be extended north through the intersection before merging back to 
two northbound SR 1 lanes. This would allow the addition of a third eastbound left‐turn lane and would result 
in acceptable LOS C operations during the AM and PM peak hours under Cumulative Plus Proposed Project 
traffic conditions.  
 
It is recommended that a dedicated northbound right‐turn lane be implemented at this intersection prior to 
or in conjunction with the Proposed Project. This right‐turn lane could then be converted to a northbound 
shared through/right‐turn lane if a third northbound lane is implemented under cumulative conditions.            

5.3 Existing Plus Proposed Project Road Segment Operations 

Road segment levels of service are summarized in Exhibits 6 and 7. LOS calculation worksheets for road 
segments #5 and #11 ‐ #15 are included as Appendix F. Levels of service for study segments #1 ‐ #4 are 
referenced from the Rancho Cañada Draft Transportation Impact Study prepared by CCTC (January 2016). 
The levels of service for study segments #1 ‐ #4 are reported to remain the same under Existing and Existing 
Plus 130‐Unit Alternative conditions in the Rancho Cañada report. Since the Val Verde Subdivision project 
includes fewer units (i.e., 31 vs 130 units), the Rancho Cañada report represents a conservative analysis for 
study segments #1 ‐ #4 for this report.        
 
Under Existing Plus Proposed Project conditions, the ADT’s on the Carmel Valley Road study segments  
(#6 – #10) are projected to be below the CVMP ADT thresholds.  
 
Based on the aforementioned level of service standards, the following road segments are projected to 
operate at unacceptable levels of service under Existing Plus Proposed Project conditions: 
 

 Segment #1 – SR 1 between Carpenter Street and Ocean Avenue 

 Segment #3 – SR 1 between Carmel Valley Road and Rio Road 

 Segment #6 – Carmel Valley Road between Robinson Canyon Rd and Schulte Rd 

 Segment #7 – Carmel Valley Road between Schulte Rd and Rancho San Carlos Road 
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 Segment #11 – Carmel Rancho Blvd between Carmel Valley Rd and Shopping Ctr Dwy 

 Segment #13 – Rio Road between SR 1 and Crossroads Blvd 

 Segment #14 – Rio Road between Crossroads Blvd and Carmel Center Place 
 
Seg. #1  SR 1 between Carpenter Street and Ocean Avenue 
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which operates at an unacceptable LOS D in the southbound direction during the AM peak hour and LOS D in 
the northbound direction during the PM peak hour.     
 
Impacts and Mitigations: The Proposed Project would add  traffic  to  this  road  segment, which already 
operates at a deficient LOS D during the AM and PM peak hours. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact on this road segment.  
 
There are no known planned improvements on this road segment. However, the addition of a dedicated 
northbound right‐turn  lane at the SR 1 / Carpenter Street  intersection would  improve operations  in the 
northbound direction during the PM peak hour.    
 
It is recommended that a dedicated northbound right‐turn lane be implemented at the SR 1 / Carpenter 
Street intersection prior to or in conjunction with the Proposed Project.  
 
There are no known planned or feasible improvements for this road segment in the southbound direction. As 
a result, the Proposed Project’s would have an impact in the southbound direction.  
 
Seg. #3  SR 1 between Carmel Valley Road and Rio Road  
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which operates at an unacceptable LOS F in the northbound direction during the AM and PM peak hours and 
LOS E in the southbound direction during the PM peak hour.  
 
Impacts and Mitigations: The Proposed Project would add  traffic  to  this  road  segment, which already 
operates at a deficient LOS E and LOS F during the AM and PM peak hours. Based on the Caltrans impact 
criteria, the Proposed Project would have an impact on this road segment. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. These improvements include: 
 

1. Add a second northbound through lane on SR 1 between Rio Road and Carmel Valley Road 
 

2. SR 1 / Rio Road Intersection: 
a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
3. SR 1 / Carmel Valley Road Intersection: 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
 

The Proposed Project’s impacts to Segment #3 in the northbound direction would be eliminated with these 
improvements. However, the construction of these  improvements  is dependent on State Transportation 
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Improvement Program (STIP) funding, which is not guaranteed at this time. Participation in funding these 
improvements  could  potentially mitigate  the  Proposed  Project’s  impacts  in  the  northbound  direction.  
Widening SR 1 would eliminate  the project’s  impacts  in  the southbound direction; however,  this  is not 
considered feasible. 
 
Seg. #6  Carmel Valley Road between Robinson Canyon Road and Schulte Road  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which operates at an unacceptable LOS E during the AM and PM peak hours. This 
segment is not projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under Existing Plus 
Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact criteria, 
the Proposed Project would not have an impact on this road segment because it would not worsen the LOS by 
one letter grade. 
 
Seg. #7  Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which operates at an unacceptable LOS E during the AM and PM peak hours. This 
segment is not projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under Existing Plus 
Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact criteria, 
the Proposed Project would not have an impact on this road segment because it would not worsen the LOS by 
one letter grade to LOS F. 
 
Seg. #11  Carmel Rancho Boulevard between Carmel Valley Road and Shopping Center Driveway  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which operates at an unacceptable LOS D and LOS E during the AM and PM peak 
hours. This segment is not projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Existing Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 
 
Seg. #13  Rio Road between SR 1 and Crossroads Boulevard  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which operates at an unacceptable LOS D and LOS E during the AM and PM peak 
hours. This segment is not projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Existing Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
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criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 
 
Seg. #14  Rio Road between Crossroads Boulevard and Carmel Center Place  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which operates at an unacceptable LOS D and LOS E during the AM and PM peak 
hours. This segment is not projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Existing Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 

5.4 Project Relationship to SB 743 

On September 27, 2013, Governor Brown signed Senate Bill (SB) 743 (Steinberg, 2013), which creates a 
process to change the way that transportation impacts are analyzed under CEQA.  SB 743 supports AB 32, 
the California Global Warming Solutions Act of 2006, and SB 375, the Sustainable Communities and Climate 
Protection Act of 2008, which call for substantial reductions in greenhouse gas (GHG) emissions. SB 743 
mandates a change in the way that public agencies evaluate transportation impacts of projects under CEQA. 
Under the new CEQA Guidelines, aspects of project location and design that influence travel choices, and 
thereby improve or degrade air quality, safety, and health, must be considered. The new CEQA Guidelines 
will eliminate the use of automobile delay, including Level of Service (LOS), in evaluating transportation 
impacts and replace  it with Vehicle Miles Traveled  (VMT), based on a goal of reducing statewide GHG 
emissions by 15% by the year 2020. 
 
The new CEQA Guidelines will measure whether a project  contributes  to various  state goals,  such as 
reducing greenhouse gas emissions (GHG), developing multimodal transportation, preserving open spaces, 
and promoting diverse land uses and infill development. Projects that are shown to decrease vehicle miles 
traveled — for example, bike lanes or pedestrian paths, or a grocery store that allows local residents to 
travel shorter distances to shop — may be automatically considered to have a “less than significant” impact 
under CEQA. Under the new CEQA Guidelines, projects may be able to mitigate transportation impacts by 
funding  better  transit,  creating  better  access  to  transit,  designing  more  walkable  communities,  or 
implementing other improvements that increase travel choices. 
 
The cities of San Francisco and Pasadena have already modified their local environmental review process by 
removing  automobile  delay  (i.e.,  Level  of  Service)  and  replacing  it with Vehicle Miles  Traveled when 
determining significant traffic impacts on the environment pursuant to CEQA. The statewide revisions to the 
CEQA Guidelines are expected to be completed in about one year, and the implementation of the revised 
guidelines may be phased in over the course of two years.    
 
A VMT analysis has not been performed for the Val Verde Subdivision project. However, the project has a 
unique location that is in close proximity to three major shopping centers (i.e., The Barnyard, Crossroads and 
Carmel Rancho Shopping Centers) and public transportation. The Proposed Project likely would meet the 
primary goal of SB 743 by reducing VMT and greenhouse gas emissions.  
 
The project site is located in close proximity to a wide variety of public‐serving businesses, including the 
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following: 
 

 Grocery Stores:  3 

 Banks: 5 

 Restaurants: 14 

 Coffee Shops:  3 

 Bakery: 2 

 Post Office: 1 

 Brokerage Houses: 2 

 Gas Stations: 2 

 Hair Salons: 3 

 Hardware Stores: 2 

 Pet Supply and Vet Services:  3 

 Clothing & Jewelry Stores:  8 

 Various Home Decorator Stores: 6 

 Title Companies: 2 

 Real Estate Offices: 3 

 Doctors and Dentists:  7 

 Copy Center: 1 

 Book Store:  1 

 Liquor Stores:  4 

 Law Offices:  3 

 Galleries: 3 
 

All of the businesses  listed above are within about an 8 to 18‐minute walk of the proposed project.  In 
addition,  there  are  four  transit  stops  in  the  project  area,  providing  access  to  County‐wide  public 
transportation.  
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6 Background Traffic Conditions 

This  section of  the  report describes  the analyses of  the  study  road network under Background  traffic 
conditions.  Background  conditions models  traffic  conditions with  traffic  from  approved  but  not  yet 
constructed developments added to the study intersections.  

6.1 Background Traffic Volumes 

AM and PM peak hour traffic generated by projects approved for development, but not yet constructed 
or  occupied, was  estimated  based  on  trip  generation  rates within  the  Institute  of  Transportation 
Engineers’ Trip Generation handbook, 9th Edition, 2012. The list of approved but not yet built projects is 
provided in Appendix G with a trip generation estimate for each project. The location of each approved 
but not yet built project  is provided  in Appendix H. Most of  the projects  listed  in Appendix G were 
approved within the last 4 years but none of them have commenced with active construction to date.   
 
It should be noted that trips generated by the Carmel Canine Sports Center project are  included  in the 
Background conditions analysis as the project was considered to be approved at the time of the analysis. The 
project was  subsequently  denied  and  has  been  removed  from  the  list  of  approved  projects.  It was 
determined that removing the trips generated by the Carmel Canine Sports Center project from the analysis 
would not change  the conclusions of  this report. As a result,  these  trips remain  in the  level of service 
calculations and the results of the analysis can be considered conservative.    
 
The trips generated by the approved but not yet built or occupied projects were assigned to the road 
network and combined with the existing peak hour volumes to obtain Background traffic volumes. The 
Background peak hour volumes are shown in Exhibit 12. 

6.2 Background Intersection Operations 

Intersection levels of service are summarized in Exhibit 5. LOS calculation worksheets are included as 
Appendix E.  
 
Based on the aforementioned level of service standards, the following study intersections are projected 
to operate at unacceptable levels of service under Background conditions: 
 

 Intersection #3 – SR 1 / Rio Road (LOS D – PM) 

 Intersection #7 – SR 1 / Ocean Avenue (LOS D – AM & PM) 

 Intersection #8 – SR 1 / Carpenter Street (LOS D – PM) 

6.3 Background Road Segment Operations 

Road segment levels of service are summarized in Exhibits 6 and 7. LOS calculation worksheets for road 
segments #5 and #11 ‐ #15 are included as Appendix F. Levels of service for study segments #1 ‐ #4 are 
referenced from the worst‐case levels of service reported in the Rancho Cañada Draft Transportation 
Impact Study prepared by CCTC (January 2016).  
 
Under Background conditions, the ADT’s on Carmel Valley Road study segments #6 and #7 are projected 
to exceed the CVMP ADT thresholds.  
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Based on the aforementioned level of service standards, the following road segments are projected to 
operate at unacceptable levels of service under Background conditions: 
 

 Segment #1 – SR 1 between Carpenter Street and Ocean Avenue 

 Segment #2 – SR 1 between Ocean Avenue and Carmel Valley Road 

 Segment #3 – SR 1 between Carmel Valley Road and Rio Road 

 Segment #6 – Carmel Valley Road between Robinson Canyon Rd and Schulte Rd 

 Segment #7 – Carmel Valley Road between Schulte Rd and Rancho San Carlos Road 

 Segment #11 – Carmel Rancho Blvd between Carmel Valley Rd and Shopping Ctr Dwy 

 Segment #13 – Rio Road between SR 1 and Crossroads Blvd  

 Segment #14 – Rio Road between Crossroads Blvd and Carmel Center Place  
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7 Background Plus Proposed Project Traffic Conditions 

This section of the report describes the analyses of the study road network under the Background Plus 
Proposed Project  traffic conditions. Background Plus Proposed Project conditions  includes  traffic  from 
approved but not yet constructed developments and traffic generated by the Proposed Project added to the 
study intersections.  

7.1 Background Plus Proposed Project Traffic Volumes 

The trips generated by the Proposed Project were assigned to the road network and combined with the 
background peak hour volumes to obtain Background Plus Proposed Project conditions traffic volumes. 
Background Plus Proposed Project AM and PM peak hour traffic volumes are shown in Exhibit 13. 

7.2 Background Plus Proposed Project Intersection Operations 

Intersection levels of service are summarized in Exhibit 5. LOS calculation worksheets are included as 
Appendix E.  
 
Based on the aforementioned level of service standards, the following study intersections are projected 
to operate at unacceptable levels of service under Background Plus Proposed Project conditions: 
 

 Intersection #3 – SR 1 / Rio Road (LOS D – PM) 

 Intersection #7 – SR 1 / Ocean Avenue (LOS D – AM & PM) 

 Intersection #8 – SR 1 / Carpenter Street (LOS D – PM) 
 
Int. #3  SR 1 / Rio Road  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS D during the PM peak hour.    
 
Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS D during the PM peak hour. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact at this intersection during the PM peak hour. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. Planned improvements at the SR 1 / Rio Road intersection include: 
 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
The Proposed Project’s impact would be eliminated with these improvements. However, the construction of 
these improvements is dependent on State Transportation Improvement Program (STIP) funding, which is not 
guaranteed at this time. Participation in funding these improvements could potentially mitigate the Proposed 
Project’s impacts.   
 
Int. #7  SR 1 / Ocean Avenue  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS D during the AM and PM peak hours.   
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Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS D during the AM and PM peak hours. Based on the Caltrans impact 
criteria, the Proposed Project would have an impact at this intersection during the AM and PM peak hours. 
There are no known planned or feasible improvements at this intersection.  
 
Int. #8  SR 1 / Carpenter Street  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS D during the PM peak hour.    
 
Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS D during the PM peak hour. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact at this intersection during the PM peak hour. There are no known 
planned improvements at this intersection. The addition of a dedicated northbound right‐turn lane would still 
result in LOS D operations during the PM peak hour; however, it would eliminate the Proposed Project’s 
impacts by reducing the delay to pre‐project conditions.   
 
This improvement is not included in the TAMC Regional Transportation Plan (RTP) list of projects. Operations 
at this intersection are projected to degrade to LOS E under cumulative traffic conditions, with or without the 
Proposed Project. A possible improvement at this location for cumulative conditions could be the addition of a 
third northbound through lane that could be extended north through the intersection before merging back to 
two northbound SR 1 lanes. This would allow the addition of a third eastbound left‐turn lane and would result 
in acceptable LOS C operations during the AM and PM peak hours under Cumulative Plus Project traffic 
conditions.  
 
It is recommended that a dedicated northbound right‐turn lane be implemented at this intersection prior to 
or in conjunction with the Proposed Project. This right‐turn lane could then be converted to a northbound 
shared through/right‐turn lane if a third northbound lane is implemented under cumulative conditions.            

7.3 Background Plus Proposed Project Road Segment Operations 

Road segment levels of service are summarized in Exhibits 6 and 7. LOS calculation worksheets for road 
segments #5 and #11 ‐ #15 are included as Appendix F. Levels of service for study segments #1 ‐ #4 are 
referenced from the worst‐case levels of service reported in the Rancho Cañada Draft Transportation 
Impact Study prepared by CCTC (January 2016).  
 
Based  on  the  aforementioned  level  of  service  standards,  the  following  study  road  segments  are 
projected  to  operate  at  unacceptable  levels  of  service  under  Background  Plus  Proposed  Project 
conditions: 
 

 Segment #1 – SR 1 between Carpenter Street and Ocean Avenue 

 Segment #2 – SR 1 between Ocean Avenue and Carmel Valley Road 

 Segment #3 – SR 1 between Carmel Valley Road and Rio Road 

 Segment #6 – Carmel Valley Road between Robinson Canyon Rd and Schulte Rd 

 Segment #7 – Carmel Valley Road between Schulte Rd and Rancho San Carlos Road 

 Segment #11 – Carmel Rancho Blvd between Carmel Valley Rd and Shopping Ctr Dwy 

 Segment #13 – Rio Road between SR 1 and Crossroads Blvd  

 Segment #14 – Rio Road between Crossroads Blvd and Carmel Center Place  
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Seg. #1  SR 1 between Carpenter Street and Ocean Avenue  
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which is projected to operate at an unacceptable LOS D in the northbound direction during the PM peak 
hour and LOS D in the southbound direction during the AM peak hour.  
 
Impacts and Mitigations: The Proposed Project would add traffic to this road segment, which is projected to 
operate at a deficient LOS D during the AM and PM peak hours. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact on this road segment. 
 
There are no known planned improvements on this road segment. However, the addition of a dedicated 
northbound right‐turn  lane at the SR 1 / Carpenter Street  intersection would  improve operations  in the 
northbound direction during the PM peak hour.    
 
It is recommended that a dedicated northbound right‐turn lane be implemented at the SR 1 / Carpenter 
Street intersection prior to or in conjunction with the Proposed Project.  
 
There are no known planned or feasible improvements for this road segment in the southbound direction. As 
a result, the Proposed Project’s would have an impact in the southbound direction.  
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which is projected to operate at an unacceptable LOS F in the northbound direction during the AM peak 
hour.  
 
Impacts and Mitigations: The Proposed Project would add traffic to this road segment, which is projected to 
operate at a deficient LOS F during the AM peak hour. Based on the Caltrans impact criteria, the Proposed 
Project would have an impact on this road segment. There are no known planned or feasible improvements 
for this road segment.  
 
Seg. #3  SR 1 between Carmel Valley Road and Rio Road  
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which is projected to operate at an unacceptable LOS F in the northbound direction during the AM and PM 
peak hours and LOS E in the southbound direction during the PM peak hour.  
 
Impacts and Mitigations: The Proposed Project would add traffic to this road segment, which is projected to 
operate at a deficient LOS E and LOS F during the AM and PM peak hours. Based on the Caltrans impact 
criteria, the Proposed Project would have an impact on this road segment. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. These improvements include: 
 

1. Add a second northbound through lane on SR 1 between Rio Road and Carmel Valley Road 
 

2. SR 1 / Rio Road Intersection: 
a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 
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3. SR 1 / Carmel Valley Road Intersection: 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
 

The Proposed Project’s impacts to Segment #3 in the northbound direction would be eliminated with these 
improvements. However, the construction of these  improvements  is dependent on State Transportation 
Improvement Program (STIP) funding, which is not guaranteed at this time. Participation in funding these 
improvements could potentially mitigate the Proposed Project’s impacts.   
 
Seg. #6  Carmel Valley Road between Robinson Canyon Road and Schulte Road  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS E during the AM and PM peak 
hours. This segment is also projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Background Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E during the AM and PM peak hours and a segment that exceeds the CVMP ADT threshold. 
Based on the Carmel Valley Master Plan impact criteria, the Proposed Project would have an impact on this 
road segment because it would exceed the CVMP ADT threshold.  
 
The impacts to segment #6 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
 
Seg. #7  Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS E during the AM and PM peak 
hours. This segment is also projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Background Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E during the AM and PM peak hours and a segment that exceeds the CVMP ADT threshold. 
Based on the Carmel Valley Master Plan impact criteria, the Proposed Project would have an impact on this 
road segment because it would exceed the CVMP ADT threshold.  
 
The impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
 
Seg. #11  Carmel Rancho Boulevard between Carmel Valley Road and Shopping Center Driveway  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS D and LOS E during the AM and 
PM peak hours. This  segment  is not projected  to exceed  the Carmel Valley Master Plan  (CVMP) ADT 
threshold under Background Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 
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Seg. #13  Rio Road between SR 1 and Crossroads Boulevard  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS D and LOS E during the AM and 
PM peak hours. This  segment  is not projected  to exceed  the Carmel Valley Master Plan  (CVMP) ADT 
threshold under Background Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 
 
Seg. #14  Rio Road between Crossroads Boulevard and Carmel Center Place  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS D and LOS E during the AM and 
PM peak hours. This  segment  is not projected  to exceed  the Carmel Valley Master Plan  (CVMP) ADT 
threshold under Background Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 
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8 Cumulative Traffic Conditions 

This section describes the analysis and results for 2035 Cumulative conditions.  

8.1 Cumulative Roadway Network 

As discussed in Section 1.5 of this report, the Transportation Agency for Monterey County (TAMC) and its 
member jurisdictions have adopted a county‐wide, regional impact fee to cover the costs for studies and the 
construction of many improvements throughout Monterey County. This impact fee, which went into effect 
on August 27, 2008, is applied to all new development within Monterey County.  
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. These improvements include: 
 

1. Add a second northbound through lane on SR 1 between Rio Road and Carmel Valley Road 
 

2. SR 1 / Rio Road Intersection: 
a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
3. SR 1 / Carmel Valley Road Intersection: 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
 
The construction of these improvements is dependent on State Transportation Improvement Program (STIP) 
funding, which is not guaranteed at this time. As a result, these improvements are not assumed to be in 
place under Cumulative traffic conditions. However, participation in funding these improvements has been 
included as a potential mitigation measure.  

8.2 2035 Cumulative Traffic Volume Forecasts 

The Cumulative conditions analysis is based upon the 2035 traffic volume forecasts from the 2014 AMBAG 
Regional Traffic Demand Model (RTDM) as well as a list of pending but not yet approved projects located 
within Carmel Valley. Traffic increases due to the list of pending projects were given precedence over the 
RTDM forecasts in the vicinity of the project as they are local in nature, result in higher volume forecasts 
than the RTDM, and provide a more conservative estimate of future traffic volumes. The RTDM forecasts 
were used in areas where the addition of traffic from pending projects resulted in lower volumes than the 
RTDM forecasts, again providing a more conservative analysis.    
 
AM and PM peak hour traffic generated by pending projects was estimated based on trip generation rates 
within the Institute of Transportation Engineers’ Trip Generation handbook, 9th Edition, 2012. The list of 
pending projects is provided in Appendix I with a trip generation estimate for each project. The location 
of each pending project is provided in Appendix J. The AMBAG 2014 and 2035 daily traffic model plots for 
the study area are provided in Appendix K. Cumulative conditions AM and PM peak hour traffic volumes 
are included in Exhibit 14. 

8.3 Cumulative Intersection Operations 

Intersection levels of service are summarized in Exhibit 5. LOS calculation worksheets are included as 
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Appendix E.  
 
Based on the aforementioned level of service standards, the following study intersections are projected 
to operate at unacceptable levels of service under Cumulative conditions: 
 

 Intersection #1 – SR 1 / Carmel Valley Road (LOS D – PM) 

 Intersection #3 – SR 1 / Rio Road (LOS D – PM) 

 Intersection #7 – SR 1 / Ocean Avenue (LOS E – AM & PM) 

 Intersection #8 – SR 1 / Carpenter Street (LOS E – PM) 

8.4 Cumulative Road Segment Operations 

Road segment levels of service are summarized in Exhibits 6 and 7. LOS calculation worksheets for road 
segments #5 and #11 ‐ #15 are included as Appendix F. Levels of service for study segments #1 ‐ #4 are 
referenced from the worst‐case levels of service reported in the Rancho Cañada Draft Transportation 
Impact Study prepared by CCTC (January 2016).  
 
Under Cumulative conditions, the ADT’s on Carmel Valley Road study segments #6 and #7 are projected 
to exceed the CVMP ADT thresholds.  
 
Based  on  the  aforementioned  level  of  service  standards,  the  following  study  road  segments  are 
projected to operate at unacceptable levels of service under Cumulative conditions: 
 

 Segment #1 – SR 1 between Carpenter Street and Ocean Avenue 

 Segment #2 – SR 1 between Ocean Avenue and Carmel Valley Road 

 Segment #3 – SR 1 between Carmel Valley Road and Rio Road 

 Segment #6 – Carmel Valley Road between Robinson Canyon Rd and Schulte Rd 

 Segment #7 – Carmel Valley Road between Schulte Rd and Rancho San Carlos Road 

 Segment #11 – Carmel Rancho Blvd between Carmel Valley Rd and Shopping Ctr Dwy 

 Segment #13 – Rio Road between SR 1 and Crossroads Blvd  

 Segment #14 – Rio Road between Crossroads Blvd and Carmel Center Place  
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9 Cumulative Plus Proposed Project Traffic Conditions 

This section describes the analysis and results for 2035 Cumulative conditions with the Proposed Project.  
 
Trips generated by the Proposed Project were added to the 2035 cumulative volumes to obtain Cumulative 
Plus Proposed Project traffic volumes. Cumulative Plus Proposed Project traffic volumes are presented in 
Exhibit 15.  

9.1 Cumulative Plus Proposed Project Intersection Operations 

Intersection levels of service are summarized in Exhibit 5. LOS calculation worksheets are included as 
Appendix E. 
 
Based on the aforementioned level of service standards, the following study intersections are projected 
to operate at unacceptable levels of service under Cumulative Plus Proposed Project conditions: 
 

 Intersection #1 – SR 1 / Carmel Valley Road (LOS D – PM) 

 Intersection #3 – SR 1 / Rio Road (LOS D – PM) 

 Intersection #7 – SR 1 / Ocean Avenue (LOS E – AM & PM) 

 Intersection #8 – SR 1 / Carpenter Street (LOS E – PM) 
 
Int. #1  SR 1 / Carmel Valley Road  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS D during the PM peak hour.    
 
Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS D during the PM peak hour. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact at this intersection during the PM peak hour. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. Planned improvements at the SR 1 / Carmel Valley Road intersection include: 
 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
 

This would result in acceptable LOS B operations and the Proposed Project’s impact would be eliminated with 
these improvements. However, the construction of these improvements is dependent on State Transportation 
Improvement Program (STIP) funding, which is not guaranteed at this time. Participation in funding these 
improvements could potentially mitigate the Proposed Project’s impacts.  
 
Both TAMC and Caltrans consider payment of regional development impact fees as adequate mitigation for 
cumulative impacts to state highways and the regional road network.  Therefore, payment of the TAMC fee 
would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  
 
Int. #3  SR 1 / Rio Road  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS D during the PM peak hour.    
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Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS D during the PM peak hour. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact at this intersection during the PM peak hour. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. Planned improvements at the SR 1 / Rio Road intersection include: 
 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
The Proposed Project’s impact would be eliminated with these improvements. However, the construction of 
these improvements is dependent on State Transportation Improvement Program (STIP) funding, which is not 
guaranteed at this time. Participation in funding these improvements could potentially mitigate the Proposed 
Project’s impacts.   
 
Both TAMC and Caltrans consider payment of regional development impact fees as adequate mitigation for 
cumulative impacts to state highways and the regional road network.  Therefore, payment of the TAMC fee 
would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  
 
Int. #7  SR 1 / Ocean Avenue  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS E during the AM and PM peak hours.    
 
Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS E during the AM and PM peak hours. Based on the Caltrans impact 
criteria, the Proposed Project would have an impact at this intersection during the AM and PM peak hours. 
There are no known planned or feasible improvements at this intersection.  
 
Both TAMC and Caltrans consider payment of regional development impact fees as adequate mitigation for 
cumulative impacts to state highways and the regional road network.  Therefore, payment of the TAMC fee 
would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  
 
Int. #8  SR 1 / Carpenter Street  
This intersection is under Caltrans jurisdiction. The Proposed Project would add traffic to this intersection, 
which is projected to operate at an unacceptable LOS E during the PM peak hour.    
 
Impacts and Mitigations: The Proposed Project would  increase  the delay at  this  intersection, which  is 
projected to operate at a deficient LOS E during the PM peak hour. Based on the Caltrans impact criteria, the 
Proposed Project would have an impact at this intersection during the PM peak hour. 
 
There are no known planned improvements at this intersection. The addition of a dedicated northbound 
right‐turn lane would still result in LOS E operations during the PM peak hour; however, it would reduce the 
delay to pre‐project conditions. This improvement is not included in the TAMC Regional Transportation Plan 
(RTP) list of projects. A possible improvement at this location for Cumulative conditions could be the addition 
of a third northbound through lane that could be extended north through the intersection before merging 
back to two northbound SR 1 lanes. This would allow the addition of a third eastbound left‐turn lane and 
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would result  in acceptable LOS C operations during  the AM and PM peak hours under Cumulative Plus 
Proposed Project traffic conditions.  
 
Both TAMC and Caltrans consider payment of regional development impact fees as adequate mitigation for 
cumulative impacts to state highways and the regional road network.  Therefore, payment of the TAMC fee 
would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  

9.2 Cumulative Plus Proposed Project Road Segment Operations 

Road segment levels of service are summarized in Exhibits 6 and 7. LOS calculation worksheets for road 
segments #5 and #11 ‐ #15 are included as Appendix F. Levels of service for study segments #1 ‐ #4 are 
referenced from the worst‐case levels of service reported in the Rancho Cañada Draft Transportation 
Impact Study prepared by CCTC (January 2016).  
 
Based  on  the  aforementioned  level  of  service  standards,  the  following  study  road  segments  are 
projected  to  operate  at  unacceptable  levels  of  service  under  Cumulative  Plus  Proposed  Project 
conditions: 
 

 Segment #1 – SR 1 between Carpenter Street and Ocean Avenue 

 Segment #2 – SR between Ocean Avenue and Carmel Valley Road 

 Segment #3 – SR 1 between Carmel Valley Road and Rio Road 

 Segment #6 – Carmel Valley Road between Robinson Canyon Rd and Schulte Rd 

 Segment #7 – Carmel Valley Road between Schulte Rd and Rancho San Carlos Road 

 Segment #11 – Carmel Rancho Blvd between Carmel Valley Rd and Shopping Ctr Dwy 

 Segment #13 – Rio Road between SR 1 and Crossroads Blvd  

 Segment #14 – Rio Road between Crossroads Blvd and Carmel Center Place  
 
Seg. #1  SR 1 between Carpenter Street and Ocean Avenue  
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which is projected to operate at an unacceptable LOS D in the northbound (PM) southbound (AM) directions.  
 
Impacts and Mitigations: The Proposed Project would add traffic to this road segment, which is projected to 
operate at a deficient LOS D during the AM and PM peak hours. Based on the Caltrans impact criteria, the 
Proposed Project would have a cumulative impact on this road segment. 
 
There are no known planned improvements on this road segment. However, the addition of a dedicated 
northbound right‐turn lane at the SR 1 / Carpenter Street intersection would improve operations to pre‐
project conditions in the northbound direction during the PM peak hour which would eliminate the Proposed 
Project’s impact for the northbound direction.    
 
It is recommended that a dedicated northbound right‐turn lane be implemented at the SR 1 / Carpenter 
Street intersection prior to or in conjunction with the Proposed Project.  
 
There are no known planned or feasible improvements for this road segment in the southbound direction. As 
a result, the Proposed Project’s impacts in the southbound direction would remain a  cumulative impact.  
 
Both TAMC and Caltrans consider payment of regional development impact fees as adequate mitigation for 
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cumulative impacts to state highways and the regional road network.  Therefore, payment of the TAMC fee 
would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  
 
Seg. #2  SR 1 between Ocean Avenue and Carmel Valley Road 
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which is projected to operate at an unacceptable LOS F in the northbound direction during the AM peak 
hour.  
 
Impacts and Mitigations: The Proposed Project would add traffic to this road segment, which is projected to 
operate at a deficient LOS F during the AM peak hour. Based on the Caltrans impact criteria, the Proposed 
Project would have a cumulative impact on this road segment. 
 
There are no known planned or feasible  improvements for this road segment. As a result, the Proposed 
Project would have a cumulative impact.  
 
Both TAMC and Caltrans consider payment of regional development impact fees as adequate mitigation for 
cumulative impacts to state highways and the regional road network.  Therefore, payment of the TAMC fee 
would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  
 
Seg. #3  SR 1 between Carmel Valley Road and Rio Road  
This road segment is under Caltrans jurisdiction. The Proposed Project would add traffic to this segment, 
which is projected to operate at an unacceptable LOS F in the northbound direction during the AM and PM 
Peak hours and LOS E in the southbound direction during the PM peak hour.  
 
Impacts and Mitigations: The Proposed Project would add traffic to this road segment, which is projected to 
operate at a deficient LOS E and LOS F during the AM and PM peak hours. Based on the Caltrans impact 
criteria, the Proposed Project would have a cumulative impact on this road segment. 
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. These improvements include: 
 

1. Add a second northbound through lane on SR 1 between Rio Road and Carmel Valley Road 
 

2. SR 1 / Rio Road Intersection: 
a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
3. SR 1 / Carmel Valley Road Intersection: 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
 

The Proposed Project’s impacts to Segment #3 in the northbound  direction would be eliminated  with these 
improvements. However, the construction of these  improvements  is dependent on State Transportation 
Improvement Program (STIP) funding, which is not guaranteed at this time. However, participation in funding 
these improvements could potentially mitigate the Proposed Project’s impacts.   
In addition, both TAMC and Caltrans consider payment of regional development impact fees as adequate 
mitigation for cumulative impacts to state highways and the regional road network.  Therefore, payment of 
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the TAMC fee would mitigate the Proposed Project’s contribution to cumulative impacts at this location.  
 
Seg. #6  Carmel Valley Road between Robinson Canyon Road and Schulte Road  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS E during the AM and PM peak 
hours. This segment is also projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Cumulative Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E during the AM and PM peak hours and a segment that exceeds the CVMP ADT threshold. 
Based on the Carmel Valley Master Plan  impact criteria, the Proposed Project would have a cumulative 
impact on this road segment because it would exceed the CVMP ADT threshold.  
 
The impacts to segment #6 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
 
Seg. #7  Carmel Valley Road between Schulte Road and Rancho San Carlos Road  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS E during the AM and PM peak 
hours. This segment is also projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Cumulative Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E during the AM and PM peak hours and a segment that exceeds the CVMP ADT threshold. 
Based on the Carmel Valley Master Plan  impact criteria, the Proposed Project would have a cumulative 
impact on this road segment because it would exceed the CVMP ADT threshold.  
 
The impacts to segment #7 would be eliminated by widening Carmel Valley Road at this location to four 
lanes; however, this is not considered feasible.  
 
Seg. #11  Carmel Rancho Boulevard between Carmel Valley Road and Shopping Center Driveway  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS D and LOS E during the AM and 
PM peak hours. This  segment  is not projected  to exceed  the Carmel Valley Master Plan  (CVMP) ADT 
threshold under Cumulative Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D and LOS E during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment because it would not worsen 
the LOS by one letter grade. 
 
Seg. #13  Rio Road between SR 1 and Crossroads Boulevard  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS D, LOS E and LOS F during the 
AM and PM peak hours. This segment is not projected to exceed the Carmel Valley Master Plan (CVMP) ADT 
threshold under Cumulative Plus Proposed Project conditions.    
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Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS D, LOS E and LOS F during the AM and PM peak hours. Based on the Carmel Valley Master Plan 
impact criteria, the Proposed Project would have a cumulative impact on this road segment because it would 
add traffic to a road segment operating at LOS D, LOS E and LOS F.  
 
The TAMC Regional Transportation Plan (RTP) includes a list of projects to improve traffic operations within 
the project study area. Improvements at the SR 1 / Rio Road intersection include: 
 

a. Convert the northbound right‐turn lane to a shared through/right‐turn lane 
b. Add a second westbound right‐turn lane 
c. Add an exclusive southbound right‐turn lane 

 
Based on the Carmel Valley Master Plan impact criteria, the Proposed Project would not have an impact on 
this road segment in the eastbound direction because it would not worsen the LOS by one letter grade. 
 
The Proposed Project’s impacts to this segment in the westbound direction would be eliminated with the 
aforementioned improvements. However, the construction of these improvements is dependent on State 
Transportation Improvement Program (STIP) funding, which is not guaranteed at this time. Participation in 
funding these improvements could potentially mitigate the Proposed Project’s impacts.   
 
Seg. #14  Rio Road between Crossroads Boulevard and Carmel Center Place  
This road segment is under the Carmel Valley Master Plan’s jurisdiction. The Proposed Project would add 
traffic to this segment, which is projected to operate at an unacceptable LOS E and LOS F during the AM and 
PM peak hours. This  segment  is not projected  to exceed  the Carmel Valley Master Plan  (CVMP) ADT 
threshold under Cumulative Plus Proposed Project conditions.    
 
Impacts and Mitigations: The Proposed Project would add trips to a road segment already operating at a 
deficient LOS E and LOS F during the AM and PM peak hours. Based on the Carmel Valley Master Plan impact 
criteria, the Proposed Project would not have an impact on this road segment in the eastbound direction 
because it would not worsen the LOS by one letter grade. 
 
The Proposed Project would have a cumulative impact in the westbound direction as it would add traffic 
to a road segment operating at LOS F. However, this road segment is bounded by two closely spaced 
signalized  intersections  (approximately  220  feet  apart),  and  the  flow  of  traffic  on  this  segment  is 
controlled by the adjacent signal operations, which are projected to operate at an acceptable LOS C and 
LOS A under Cumulative Plus Proposed Project conditions. As a result, the Proposed Project would not 
have an impact on this segment.   
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10 Alternatives Analysis 

This  section  describes  the  analysis  of  two  Project  Alternatives.  Project  Alternative  1  involves  the 
development of a 200‐bed assisted living facility on the project site. Project Alternative 2, a scaled down 
version of Project Alternative 1, involves the development of a 150‐bed assisted living facility. Traffic related 
impacts associated with the development of the Project Alternatives are discussed in this section.  

10.1 Project Alternative 1 Trip Generation 

Trip generation rates published by the Institute of Transportation Engineers (ITE) Trip Generation Manual, 9th 
Edition (2012) were used to estimate the trips that would be generated by the development of a 200‐bed 
assisted living facility using the ITE Land Use Code 254, Assisted Living.  
 
Based on the ITE trip generation rates, Project Alternative 1 is estimated to generate 538 daily trips, with 35 
trips occurring during the AM peak hour (24 in, 11 out) and 57 trips occurring during the PM peak hour (28 
in, 29 out). A comparison of Project Alternative 1 and the Proposed Project trip generation estimate (shown 
in Exhibit 8) indicates that Project Alternative 1 (a 200‐bed assisted living facility) would generate more 
traffic than the Proposed Project (a 31‐unit single family housing development).  
 
A study cited by the ITE Trip Generation Manual found that less than 5 percent of the residents of these 
types of facilities owned cars, which were rarely driven. The majority of trips generated by these facilities are 
made by employees, visitors and delivery trucks, with very low truck traffic that for the most part occurred 
during the middle of the day on weekdays.    
 
The ITE Trip Generation Manual also acknowledges that these types of facilities can have employee shifts 
that do not coincide with the peak hour of adjacent street traffic. The morning peak hour in the project study 
area is between 8:00 a.m. and 9:00 a.m., and the evening peak period ranges from 4:00 p.m. to 5:45 p.m. 
Therefore, as an example, employees working shifts beginning at 6:30 a.m., 2:30 p.m., and 10:30 p.m. would 
avoid being on the road in the study area during the peak commute hours. The management teams at these 
types of facilities typically work a more traditional office schedule, such as between 9:00 a.m. and 6:00 p.m. 
Management teams could avoid being on the road in the study area during the peak commute hours by 
adjusting their shifts, for example, to between 9:30 a.m. and 6:30 p.m.          
 
Even with the adjusted employee shifts noted above, it is reasonable to assume that a small amount of 
traffic from visitors and deliveries could occur during the peak commute hours. Based on analyses at other 
Assisted Living facilities, 4 morning and 10 evening peak hour trips are anticipated. The Project Alternative 1 
trip generation estimate is presented in Exhibit 16 with the adjusted employee shift changes. Based on the 
project trip distribution shown in Exhibit 9, the trips generated by Project Alternative 1 were assigned to the 
road network and are shown in Exhibit 17.  

10.2 Project Alternative 1 Intersection Operations 

The Project Alternative 1 traffic volumes were added to the Existing, Background and Cumulative traffic 
volumes to obtain Existing Plus Project Alternative 1, Background Plus Project Alternative 1 and Cumulative 
Plus Project Alternative 1 traffic volumes. These traffic volumes are presented in Exhibits 18, 19 and 20, 
respectively. Intersection levels of service are summarized in Exhibit 21. LOS calculation worksheets are 
included as Appendix L.  
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The lower AM and PM peak hour trip generation for Project Alternative 1 is expected to result in the same or 
slightly  lower average delays  than  the Proposed Project, with  the  same  levels of  service at  the  study 
intersections. The same impacts and mitigations for the Proposed Project apply to Project Alternative 1 with 
the following exceptions.  
 
Int. #3  SR 1 / Rio Road  
Project Alternative 1 is not expected to have an impact at this intersection until Cumulative Plus Project 
Alternative 1 conditions, versus under Existing Plus Project conditions with the Proposed Project. Under 
Cumulative conditions the same mitigation is recommended (i.e., payment of the TAMC fee).  

10.3 Project Alternative 1 Road Segment Operations 

Road  segment  levels  of  service  for  Project Alternative  1  conditions  are  summarized  in  Exhibit  22 
(segments #1 – #5 and #11 – #15). LOS calculation worksheets for road segments #5 and #11 ‐ #15 are 
included as Appendix M. Levels of service for study segments #1 ‐ #4 are referenced from the worst‐
case levels of service reported in the Rancho Cañada Draft Transportation Impact Study prepared by CCTC 
(January 2016).  
 
The Proposed Project  is not expected to have a  level of service impact on segments #6 – #10. Since 
Project Alternative 1 would generate fewer trips than the Proposed Project, it would also have no level 
of service impacts on those segments; therefore it was not necessary to perform the LOS calculations for 
segments #6 – #10.  
 
Road segment Average Daily Traffic (ADT) volumes for Segments #6 – #10 are summarized in Exhibit 23. 
Segments #6 and #7 are projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Background and Cumulative traffic conditions. Based on the Carmel Valley Master Plan impact criteria, the 
project would have  an  impact on  these  road  segments because  they would  exceed  their CVMP ADT 
thresholds. 
 
The lower trip generation for Project Alternative 1 is expected to result in the same levels of service on 
the study road segments as the Proposed Project. The same impacts and mitigations for the Proposed 
Project are recommended for Project Alternative 1. 

10.4 Project Alternative 2 Trip Generation 

Project Alternative 2 is the development of a 150‐bed assisted living facility, which is a scaled down version 
of Project Alternative 1. Trip generation rates published by the Institute of Transportation Engineers (ITE) 
Trip Generation Manual, 9th Edition (2012) were used to estimate the trips that would be generated by the 
development of a 150‐bed assisted living facility using the ITE Land Use Code 254, Assisted Living.  
 
Based on the ITE trip generation rates, Project Alternative 2 is estimated to generate 401 daily trips, with 26 
trips occurring during the AM peak hour (18 in, 8 out) and 43 trips occurring during the PM peak hour (21 in, 
22 out). A comparison of Project Alternative 2 and the Proposed Project trip generation estimate (shown in 
Exhibit 8) indicates that Project Alternative 2 (a 150‐bed assisted living facility) would generate more traffic 
than the Proposed Project (a 31‐unit single family housing development).  
 
As with Project Alternative 1, even with  the  adjusted employee  shifts described  in  Section 10.1,  it  is 
reasonable to assume that a small amount of traffic from visitors and deliveries could occur during the peak 



                         
 

  Val Verde Subdivision Traffic Impact Analysis 
 

358717 Draft Report_rev7.doc    46 
 

commute hours. Based on analyses at other Assisted Living facilities, 3 morning and 8 evening peak hour 
trips are anticipated. The Project Alternative 2 trip generation estimate is presented in Exhibit 16 with the 
adjusted employee  shift  changes. Based on  the project  trip distribution  shown  in Exhibit 9,  the  trips 
generated by Project Alternative 2 were assigned to the road network and are shown in Exhibit 24.  

10.5 Project Alternative 2 Intersection Operations 

The Project Alternative 2 traffic volumes were added to the Existing, Background and Cumulative traffic 
volumes to obtain Existing Plus Project Alternative 2, Background Plus Project Alternative 2 and Cumulative 
Plus Project Alternative 2 traffic volumes. These traffic volumes are presented in Exhibits 25, 26 and 27, 
respectively. Intersection levels of service are summarized in Exhibit 28. LOS calculation worksheets are 
included as Appendix L.  
 
As with Project Alternative 1, the lower trip generation for Project Alternative 2 is expected to result in the 
same or slightly lower average delays than the Proposed Project, with the same levels of service at the study 
intersections. For intersection operations, the same impacts and mitigations for Project Alternative 1 apply 
to Project Alternative 2.  

10.6 Project Alternative 2 Road Segment Operations 

Road  segment  levels  of  service  for  Project Alternative  2  conditions  are  summarized  in  Exhibit  29 
(segments #1 – #5 and #11 – #15). LOS calculation worksheets for road segments #5 and #11 ‐ #15 are 
included as Appendix M. Levels of service for study segments #1 ‐ #4 are referenced from the worst‐
case levels of service reported in the Rancho Cañada Draft Transportation Impact Study prepared by CCTC 
(January 2016).  
 
The Proposed Project  is not expected to have a  level of service impact on segments #6 – #10. Since 
Project Alternative 2 would generate fewer trips than the Proposed Project, it would also have no level 
of service impacts on those segments; therefore it was not necessary to perform the LOS calculations for 
segments #6 – #10.  
 
Road segment Average Daily Traffic (ADT) volumes for Segments #6 – #10 are summarized in Exhibit 30. 
Segments #6 and #7 are projected to exceed the Carmel Valley Master Plan (CVMP) ADT threshold under 
Background and Cumulative traffic conditions. Based on the Carmel Valley Master Plan impact criteria, the 
project would have  an  impact on  these  road  segments because  they would  exceed  their CVMP ADT 
thresholds.  
 
The lower trip generation for Project Alternative 2 is expected to result in the same or slightly higher travel 
speeds than the Proposed Project, with the same levels of service on the study road segments. The same 
impacts and mitigations for Project Alternative 1 apply to Project Alternative 2.  
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Exhibit 3
Study Intersections
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Exhibit 4
Existing Conditions

AM & PM Peak Hour Volumes



N-S E-W Existing LOS Standard
Street Street Intersection Jurisdiction AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr.

Control Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
(sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec)

1 SR 1 Carmel Valley NB 1-T, 1-R Signal C/D 11.3 B 18.1 B 11.4 B 18.2 B 11.9 B 21.0 C 12.0 B 21.1 C 14.1 B 43.5 D 14.3 B 44.0 D
Road SB 2-L, 1-T Caltrans

WB 2-R
9.6 A 18.3 B

2 Carmel Rancho Carmel Valley NB 1-L, 1-L/T, 1-R Signal C 16.9 B 19.3 B 17.0 B 19.4 B 18.4 B 20.2 C 18.4 B 20.2 C 22.0 C 22.6 C 22.2 C 22.7 C
Blvd Road SB 1-L/T, 1-R CVMP

EB 1-L, 2-T, 1-R
WB 2-L, 1-T, 1-T/R

3 SR 1 Rio NB 1-L, 1-T, 1-R Signal C/D 22.6 C 37.9 D 22.8 C 38.0 D 22.8 C 38.6 D 22.9 C 38.7 D 26.7 C 54.0 D 26.9 C 54.4 D
Road SB 2-L, 1-T/R Caltrans

EB 1-L, 1-T, 1-T/R
WB 1-L, 1-T, 1-R

21.5 C 33.8 C 21.6 C 34.2 C 24.2 C 41.0 D

4 Crossroads Rio NB 2-L, 1-T/R Signal C 9.9 A 12.0 B 9.9 A 11.9 B 10.2 B 12.5 B 10.1 B 12.5 B 20.2 C 32.9 C 20.1 C 32.7 C
Blvd Road EB 1-L, 1-T, 1-T/R CVMP

WB 1-L, 2-T

5 Carmel Center Rio NB 1-L/T, 1-R Signal C 9.3 A 6.0 A 9.3 A 6.0 A 9.1 A 5.9 A 9.1 A 5.9 A 6.1 A 7.8 A 6.1 A 7.8 A
Place Road SB 1-L/T/R CVMP

EB 1-T, 1-T/R
WB 1-L, 1-T, 1-T/R

6 Carmel Rancho Rio SB 1-L, 1-R Two-Way Stop C
Blvd Road EB 2-L, 1-T SB CVMP 10.2 B 10.7 B 10.2 B 10.7 B 10.4 B 10.9 B 10.4 B 10.9 B 10.9 B 11.7 B 10.9 B 11.7 B

WB 1-T, 1-R EB 7.7 A 8.1 A 7.7 A 8.1 A 7.8 A 8.1 A 7.8 A 8.1 A 7.8 A 8.3 A 7.8 A 8.3 A
WB 15.2 C 19.8 C 15.7 C 19.5 C 15.9 C 20.8 C 16.5 C 20.4 C 17.7 C 23.5 C 18.3 C 22.2 C

7 SR 1 Ocean NB 1-L, 1-T, 1-T/R Signal C/D 43.6 D 37.1 D 44.1 D 37.5 D 49.8 D 43.1 D 50.3 D 43.7 D 71.4 E 67.5 E 71.8 E 68.4 E
Avenue SB 1-L, 2-T, 1-R Caltrans

EB 1-L, 1-L/T/R
WB 1-L, 1-L/T/R

8 SR 1 Carpenter NB 1-L, 1-T, 1-T/R Signal C/D 23.8 C 47.1 D 23.8 C 47.4 D 25.0 C 52.4 D 25.1 C 52.8 D 32.3 C 77.2 E 32.4 C 77.9 E
Street SB 1-L, 2-T, 1-R Caltrans

EB 2-L, 1-T/R
WB 1-L, 1-L/T, 1-R

23.8 C 46.3 D 24.9 C 50.1 D 30.4 C 67.9 E

9 Carmel Rancho Shopping NB 1-L, 1-T, 1-T/R Signal C 4.0 A 5.5 A 4.0 A 5.6 A 4.0 A 5.6 A 4.0 A 5.7 A 4.0 A 5.8 A 4.0 A 5.8 A
Blvd Center SB 1-L, 1-T, 1-T/R CVMP

Dwy EB 1-L, 1-T/R
WB 1-L/T, 1-R

Notes:
1 L, T, R = Left, Through, Right
2 NB, SB, EB, WB = Northbound, Southbound, Eastbound, Westbound
3 Level of service highlighted in red indicates that LOS exceeds the LOS standard.
4 Yellow highlight indicates project impact.
5 Bold type indicates unmitigated impact.

With NB RT Lane

With RTP Improvements

With RTP Improvements

Existing
Conditions

Existing Plus Project
Conditions

Background
Conditions

Background Plus Project
Conditions

Cumulative
Conditions

Cumulative Plus Project
Conditions

Existing
Lane

Configuration1, 2
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Exhibit 5
Proposed Project Scenarios

Intersection Levels of Service



Seg # Road Segment

NB Carmel Rancho Blvd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy 27.3 A 27.3 A 24.9 B 24.9 B 27.3 A 27.3 A 24.8 B 24.8 B 27.2 A 27.3 A 24.6 B 24.7 B
11 From Shopping Center Dwy to Carmel Valley Rd 9.5 D 9.5 D 8.9 E 8.9 E 9.2 D 9.2 D 8.6 E 8.5 E 9.1 D 9.1 D 8.3 E 8.2 E

Total 17.5 C 17.5 C 16.2 C 16.2 C 17.2 C 17.2 C 15.8 C 15.8 C 17.1 C 17.1 C 15.4 C 15.4 C

SB Carmel Rancho Blvd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy 18.3 C 18.3 C 16.8 C 16.8 C 18.2 C 18.2 C 16.7 C 16.6 C 18.1 C 18.1 C 16.4 C 16.5 C
12 From Shopping Center Dwy to Rio Rd 22.9 B 22.9 B 22.6 B 22.6 B 22.8 B 22.8 B 22.5 B 22.5 B 22.5 B 22.5 B 22.1 B 22.1 B

Total 21.3 B 21.3 B 20.5 B 20.5 B 21.2 B 21.2 B 20.4 B 20.4 B 21.0 B 21.0 B 20.0 B 20.1 B

EB Rio Rd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.1 C 17.1 C 17.0 C 17.0 C
13 From SR 1 to Crossroads Blvd 12.9 D 12.9 D 11.7 D 11.7 D 12.6 D 12.6 D 11.7 D 11.6 D 10.9 D 10.9 D 9.2 D 9.1 D
14 From Crossroads Blvd to Carmel Center Pl 12.2 D 12.2 D 11.0 D 11.0 D 12.1 D 12.1 D 10.9 D 10.9 D 8.9 E 8.9 E 7.8 E 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd 16.1 C 16.1 C 17.1 C 17.1 C 16.0 C 16.0 C 17.1 C 17.1 C 16.0 C 16.0 C 17.0 C 17.0 C

Total 15.8 C 15.8 C 15.7 C 15.7 C 15.8 C 15.8 C 15.6 C 15.6 C 14.9 C 14.8 C 14.3 C 14.3 C

WB Rio Rd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl 20.3 B 20.3 B 19.6 B 19.6 B 20.3 B 20.3 B 19.6 B 19.6 B 20.2 B 20.3 B 19.6 B 19.6 B
14 From Carmel Center Pl to Crossroads Blvd 9.6 D 9.6 D 8.3 E 8.3 E 9.6 D 9.6 D 8.4 E 8.3 E 6.8* F 6.8* F 4.8* F 4.8* F
13 From Crossroads Blvd to SR 1 7.3 E 7.3 E 7.2 E 7.2 E 7.3 E 7.3 E 7.2 E 7.2 E 7.2 E 7.2 E 6.9 F 6.9 F
5 From SR 1 to Atherton Dr 19.6 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B

Total 15.1 C 16.3 C 15.9 C 15.9 C 16.3 C 16.3 C 15.9 C 15.9 C 15.6 C 15.6 C 14.6 C 14.5 C

NB SR 1
1 From Ocean Ave to Carpenter St
2 From Carmel Valley Rd to Ocean Ave
3 From Rio Rd to Carmel Valley Rd
4 From Ribera Rd to Rio Rd

SB SR 1
1 From Carpenter St to Ocean Ave
2 From Ocean Ave to Carmel Valley Rd
3 From Carmel Valley Rd to Rio Rd
4 From Rio Rd to Ribera Rd

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Text highlighted in yellow indicates potential project impact.
3. * = Traffic flow on this segment is controlled by closely spaced intersections that operate acceptably. Therefore, project does not have an impact. 
4. SR 1 road segment levels of service are referenced from the Rancho Cañada Draft Transportation Impact Study Report  prepared by Central Coast Transportation Consulting (CCTC, January 2015)
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Exhibit 6
Proposed Project Scenarios

Arterial Level of Service Summary



AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Segment From To
CVMP ADT

Threshold

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

6 Robinson Canyon Rd Schulte Rd 15,499 14,611 1,070 85.3% E 1,293 85.3% E 14,654 1,073 85.2% E 1,298 85.0% E 15,847 1,165 86.2% E 1,429 86.5% E

7 Schulte Rd Rancho San Carlos Rd 16,340 15,974 1,157 87.3% E 1,402 87.7% E 16,017 1,160 87.0% E 1,407 87.5% E 17,865 1,305 89.6% E 1,610 90.0% E

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Segment From To
CVMP ADT

Threshold

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

2‐Way

Volume
PTSF LOS

6 Robinson Canyon Rd Schulte Rd 15,499 15,890 1,168 86.1% E 1,434 86.3% E 17,107 1,242 87.7% E 1,555 88.0% E 17,150 1,245 87.8% E 1,560 87.9% E

7 Schulte Rd Rancho San Carlos Rd 16,340 17,908 1,308 89.3% E 1,615 90.1% E 19,125 1,382 89.4% E 1,736 90.7% E 19,168 1,385 89.5% E 1,741 90.6% E

Notes:
1. LOS/ADT highlighted in red indicates LOS/ADT exceeds LOS/ADT standard/threshold.
1. ADT highlighted in yellow indicates ADT exceeds Carmel Valley Master Plan (CVMP) ADT Threshold and is a project impact.
2. PTSF = Percent Time Spent Following.
3. Bold type indicates unmitigated impact.

Existing Plus Project Conditions

ADT

Cumulative Conditions

ADT

ADT

ADT

Background Conditions

Cumulative + Project Conditions

Carmel Valley Road
Existing Conditions

ADT

Carmel Valley Road
Background + Project Conditions

ADT

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Segment From To
CVMP ADT

Threshold

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

8 Rancho San Carlos Rd Rio Rd EB 547 298 5.4 A 900 524 9.5 A EB 549 299 5.4 A 902 525 9.5 A EB 625 340 6.2 A 1,020 594 10.8 A

WB 815 485 8.8 A 727 396 7.2 A WB 816 486 8.8 A 730 398 7.2 A WB 915 545 9.9 A 834 454 8.3 A

9 Rio Rd Carmel Rancho Blvd EB 706 393 7.1 A 1,100 606 11.0 B EB 708 395 7.2 A 1,102 607 11.0 B EB 779 433 7.9 A 1,223 673 12.2 B

WB 993 598 10.9 A 938 506 9.2 A WB 994 599 10.9 A 941 507 9.2 A WB 1,090 657 11.9 B 1,045 563 10.2 A

10 Carmel Rancho Blvd SR 1 EB 944 514 9.3 A 846 442 8.0 A EB 946 515 9.4 A 848 443 8.1 A EB 1,006 548 10.0 A 945 494 9.0 A

WB 789 470 8.5 A 962 530 9.6 A WB 790 470 8.5 A 965 531 9.7 A WB 860 512 9.3 A 1,039 572 10.4 A

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

Segment From To
CVMP ADT

Threshold

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

Volume

(veh/hr)

Flow

Rate

(pcphpl)

Density

pc/mi/ln
LOS

8 Rancho San Carlos Rd Rio Rd EB 627 341 6.2 A 1,022 595 10.8 A EB 670 365 6.6 A 1,099 640 11.6 B EB 672 366 6.7 A 1,101 641 11.7 B

WB 916 545 9.9 A 837 456 8.3 A WB 963 573 10.4 A 921 502 9.1 A WB 964 574 10.4 A 924 503 9.1 A

9 Rio Rd Carmel Rancho Blvd EB 781 435 7.9 A 1,225 675 12.3 B EB 830 462 8.4 A 1,354 746 13.6 B EB 832 463 8.4 A 1,356 747 13.6 B

WB 1,091 657 11.9 B 1,048 565 10.3 A WB 1,188 716 13.0 B 1,152 621 11.3 B WB 1,189 716 13.0 B 1,155 623 11.3 B

10 Carmel Rancho Blvd SR 1 EB 1,008 549 10.0 A 947 495 9.0 A EB 1,032 562 10.2 A 1,009 527 9.6 A EB 1,034 563 10.2 A 1,011 528 9.6 A

WB 861 513 9.3 A 1,042 574 10.4 A WB 911 542 9.9 A 1,077 593 10.8 A WB 912 543 9.9 A 1,080 595 10.8 A

Background Conditions

Cumulative Plus Project Conditions

ADT Direction

22,749

28,742

24,757

ADT Direction

21,046

26,319

23,606

22,706

28,699

24,626

Direction

Background Plus Project

DirectionADT

ADT

Cumulative Conditions

ADT Direction

19,025

24,271

22,137

Existing Plus Project Conditions

Direction

48,487 18,982

51,401 24,228

27,839 22,006

Carmel Valley Road
Existing Conditions

ADT

27,839 23,737

Carmel Valley Road

48,487 21,089

51,401 26,362

AB CVR Segment LOS_rev1.xlsx

Exhibit 7
Proposed Project Scenarios

Road Segment Levels of Service
Segments 6 - 10



AM PEAK HOUR PM PEAK HOUR
TRIP GENERATION RATES (per DU)1 DAILY PEAK % % % PEAK % % %

LAND USE TRIP HOUR OF IN OUT HOUR OF IN OUT
CODE RATE RATE ADT RATE ADT

Single-Family Detached Housing 9.52 0.75 8% 25% 75% 1.00 11% 63% 37%

AM PEAK HOUR PM PEAK HOUR
PROPOSED USE PROJECT DAILY PEAK % TRIPS TRIPS PEAK % TRIPS TRIPS

SIZE TRIPS HOUR OF IN OUT HOUR OF IN OUT
TRIPS ADT TRIPS ADT

Single-Family Detached Housing 31 DU 295 23 8% 6 17 31 11% 20 11

Gross Trips Generated 295 23 6 17 31 20 11
AM PEAK HOUR PM PEAK HOUR

CREDIT FOR EXISTING USE PROJECT DAILY PEAK % TRIPS TRIPS PEAK % TRIPS TRIPS
SIZE TRIPS HOUR OF IN OUT HOUR OF IN OUT

TRIPS ADT TRIPS ADT
Single-Family Detached Housing -1 DU -10 -1 10% 0 -1 -1 10% -1 0

Total Net New Trips Generated 285 22 6 16 30 19 11

Notes:
1. Trip generation rates per dwelling unit (DU), published by Institute of Transportation Engineers (ITE) "Trip Generation Manual," 9th Edition, 2012.
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Exhibit 8
Proposed Project Trip Generation



= Project Site
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Map Source: Google Maps, 2015
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Exhibit 9
Project Trip Distribution
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Exhibit 10
Proposed Project Trip Assignment

AM & PM Peak Hour Volumes
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Exhibit 11
Existing Plus Proposed Project Conditions

AM & PM Peak Hour Volumes
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Exhibit 12
Background Conditions

AM & PM Peak Hour Volumes
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Exhibit 13
Background Plus Proposed Project Conditions

AM & PM Peak Hour Volumes
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Exhibit 14
Cumulative Conditions

AM & PM Peak Hour Volumes
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Exhibit 15
Cumulative Plus Proposed Project Conditions

AM & PM Peak Hour Volumes



AM PEAK HOUR PM PEAK HOUR
TRIP GENERATION RATES1 DAILY PEAK % % % PEAK % % %

LAND USE TRIP HOUR OF IN OUT HOUR OF IN OUT
CODE RATE RATE ADT RATE ADT

Assisted Living (per bed) 2.74 0.18 7% 68% 32% 0.29 11% 50% 50%
Single-Family Detached Housing (per DU) 9.52 0.75 8% 25% 75% 1.00 11% 63% 37%

AM PEAK HOUR PM PEAK HOUR
PROPOSED USE PROJECT DAILY PEAK % TRIPS TRIPS PEAK % TRIPS TRIPS

SIZE TRIPS HOUR OF IN OUT HOUR OF IN OUT
TRIPS ADT TRIPS ADT

Assisted Living 200 Beds 548 36 7% 24 12 58 11% 29 29
Gross Trips Generated 548 36 24 12 58 29 29

AM PEAK HOUR PM PEAK HOUR
CREDIT FOR EXISTING USE PROJECT DAILY PEAK % TRIPS TRIPS PEAK % TRIPS TRIPS

SIZE TRIPS HOUR OF IN OUT HOUR OF IN OUT
TRIPS ADT TRIPS ADT

Single-Family Detached Housing -1 DU -10 -1 10% 0 -1 -1 10% -1 0
Trips Generated Per ITE Rates 538 35 24 11 57 28 29

Trips Generated with Adjusted Employee Shifts2 4 2 2 10 5 5

AM PEAK HOUR PM PEAK HOUR
TRIP GENERATION RATES1 DAILY PEAK % % % PEAK % % %

LAND USE TRIP HOUR OF IN OUT HOUR OF IN OUT
CODE RATE RATE ADT RATE ADT

Assisted Living (per bed) 2.74 0.18 7% 68% 32% 0.29 11% 50% 50%
Single-Family Detached Housing (per DU) 9.52 0.75 8% 25% 75% 1.00 11% 63% 37%

AM PEAK HOUR PM PEAK HOUR
PROPOSED USE PROJECT DAILY PEAK % TRIPS TRIPS PEAK % TRIPS TRIPS

SIZE TRIPS HOUR OF IN OUT HOUR OF IN OUT
TRIPS ADT TRIPS ADT

Assisted Living 150 Beds 411 27 7% 18 9 44 11% 22 22
Gross Trips Generated 411 27 18 9 44 22 22

AM PEAK HOUR PM PEAK HOUR
CREDIT FOR EXISTING USE PROJECT DAILY PEAK % TRIPS TRIPS PEAK % TRIPS TRIPS

SIZE TRIPS HOUR OF IN OUT HOUR OF IN OUT
TRIPS ADT TRIPS ADT

Single-Family Detached Housing -1 DU -10 -1 10% 0 -1 -1 10% -1 0
Trips Generated Per ITE Rates 401 26 18 8 43 21 22

Trips Generated with Adjusted Employee Shifts2 3 2 1 8 4 4

Notes:
1. Trip generation rates based on Institute of Transportation Engineers (ITE) "Trip Generation Manual," 9th Edition, 2012.
2. Assumes all employees are scheduled to arrive and leave outside the AM and PM peak hours.
    Includes anticipated incidental delivery and/or visitor trips during the peak hours.

Project Alternative 1 Trip Generation

254
210

Project Alternative 2 Trip Generation

254
210

AB
\\Gil‐data‐vm\fileserver\2015\Jobs\358717 ‐ Carmel Rio Subdivision\Exhibits\3‐x‐16 Draft Report\358717 Alt Trip Gen.xlsx

Exhibit 16
Project Alternatives 1 and 2

Trip Generation Estimates
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Exhibit 17
Project Alternative 1 Trip Assignment

AM & PM Peak Hour Volumes
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Exhibit 18
Existing Plus Project Alternative 1 Conditions

AM & PM Peak Hour Volumes
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Exhibit 19
Background Plus Project Alternative 1 Conditions

AM & PM Peak Hour Volumes



33
(18

)

10
(4)

41
(44

)

855(968) 173(356)
0(0) 183(418)
0(0) 140(190)

0(0) 27(31) 133(143)
0(0) 773(874) 229(367)
0(0) 401(193) 36(83)

0(0
)

53
9(9

75
)

61
(10

5)

86
(27

7)
5(1

7)
29

4(6
01

)

23
(16

2)
29

4(5
81

)
85

(16
4)

31
(86

)

15
(43

)

0(0
)

0(0
)

36
9(5

06
)

32
(22

)

20(47) 1(0) 15(25)
276(456) 379(580) 17(34)
115(163) 61(85)

93(177) 0(0) 249(496)
388(462) 396(620) 16(65)
83(138) 92(54)

14
0(3

48
)

4(9
)

85
(16

9)

32
(86

)
0(0

)
38

(11
0)

13
7(1

53
)

16
(13

)

70
2(7

45
)

32
(54

)

17
4(8

9)

76
(11

)

50(18) 49(52) 20(30)
38(13) 14(12) 1(10)
134(34) 18(23) 9(40)

213(277) 402(982) 56(183)
40(22) 5(17) 1(10)

129(232) 17(17) 19(20)

1. SR 1 / Carmel Valley Rd 2. Carmel Rancho Blvd / Carmel Valley Rd 3. SR 1 / Rio Rd

83
5(7

71
)

11
40

(99
3)

17
(23

)

46
8(3

97
)

32
6(3

30
)

5(4)
734(673)
468(400)

4. Crossroads Blvd / Rio Rd 5. Carmel Center Pl / Rio Rd 6. Carmel Rancho Blvd / Rio Rd

3(8
)

0(0
)

8. SR 1 / Carpenter St 9. Carmel Rancho Blvd / Shopping Center Dwy
16

33
(15

47
)

17
74

(17
38

)

56
1(4

55
)

15
(18

)

17
(38

)
23

2(6
05

)

7. SR 1 / Ocean Ave

XX(YY) = AM (PM)

15
9(2

85
)

11
72

(16
59

)
37

(10
)

19
(13

)
14

10
(19

07
)

10
(14

)

Carmel Valley RdCarmel Valley Rd

Sta
te 

Ro
ute

 1

Ca
rm

el 
Ra

nc
ho

 Bl
vd

Rio Rd

Sta
te 

Ro
ute

 1

Rio Rd

Cr
os

sro
ad

s B
lvd

Rio Rd

Ca
rm

el 
Ra

nc
ho

 Bl
vd

Ocean Ave

Sta
te 

Ro
ute

 1

Carpenter St

Sta
te 

Ro
ute

 1

9

o

Map Source: Google Maps 2015

Shopping Center Dwy

Ca
rm

el 
Ra

nc
ho

 Bv
ld

LEGEND

Project Location Study Intersection # Stop Control

Traffic Signal Lane Configuration

X

8

7

1

5
4

2

6

3

Rio Rd

Ca
rm

el 
Ce

nte
r P

lac
e

AB
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Exhibits\3-x-16 Draft Report\358717 Alt 1 Project Volumes.xls

Exhibit 20
Cumulative Plus Project Alternative 1 Conditions

AM & PM Peak Hour Volumes



N-S E-W Existing LOS Standard
Street Street Intersection Jurisdiction AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr.

Control Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
(sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec)

1 SR 1 Carmel Valley NB 1-T, 1-R Signal C/D 11.3 B 18.1 B 11.3 B 18.1 B 11.9 B 21.0 C 11.9 B 21.1 C 14.1 B 43.5 D 14.1 B 43.8 D
Road SB 2-L, 1-T Caltrans

WB 2-R
9.5 A 18.3 B

2 Carmel Rancho Carmel Valley NB 1-L, 1-L/T, 1-R Signal C 16.9 B 19.3 B 16.9 B 19.3 B 18.4 B 20.2 C 18.4 B 20.2 C 22.0 C 22.6 C 22.1 C 22.6 C
Blvd Road SB 1-L/T, 1-R CVMP

EB 1-L, 2-T, 1-R
WB 2-L, 1-T, 1-T/R

3 SR 1 Rio NB 1-L, 1-T, 1-R Signal C/D 22.6 C 37.9 D 22.6 C 37.9 D 22.8 C 38.6 D 22.8 C 38.6 D 26.7 C 54.0 D 26.7 C 54.2 D
Road SB 2-L, 1-T/R Caltrans

EB 1-L, 1-T, 1-T/R
WB 1-L, 1-T, 1-R

24.1 C 40.7 D

4 Crossroads Rio NB 2-L, 1-T/R Signal C 9.9 A 12.0 B 9.9 A 12.0 B 10.2 B 12.5 B 10.2 B 12.5 B 20.2 C 32.9 C 20.1 C 32.8 C
Blvd Road EB 1-L, 1-T, 1-T/R CVMP

WB 1-L, 2-T

5 Carmel Center Rio NB 1-L/T, 1-R Signal C 9.3 A 6.0 A 9.3 A 6.0 A 9.1 A 5.9 A 9.1 A 5.9 A 6.1 A 7.8 A 6.0 A 7.8 A
Place Road SB 1-L/T/R CVMP

EB 1-T, 1-T/R
WB 1-L, 1-T, 1-T/R

6 Carmel Rancho Rio SB 1-L, 1-R Two-Way Stop C
Blvd Road EB 2-L, 1-T SB CVMP 10.2 B 10.7 B 10.2 B 10.7 B 10.4 B 10.9 B 10.4 B 10.9 B 10.9 B 11.7 B 10.9 B 11.7 B

WB 1-T, 1-R EB 7.7 A 8.1 A 7.7 A 8.1 A 7.8 A 8.1 A 7.8 A 8.1 A 7.8 A 8.3 A 7.8 A 8.3 A
WB 15.2 C 19.8 C 15.3 C 19.8 C 15.9 C 20.8 C 16.0 C 20.7 C 17.7 C 23.5 C 17.7 C 23.2 C

7 SR 1 Ocean NB 1-L, 1-T, 1-T/R Signal C/D 43.6 D 37.1 D 43.7 D 37.3 D 49.8 D 43.1 D 49.9 D 43.4 D 71.4 E 67.5 E 71.5 E 67.9 E
Avenue SB 1-L, 2-T, 1-R Caltrans

EB 1-L, 1-L/T/R
WB 1-L, 1-L/T/R

8 SR 1 Carpenter NB 1-L, 1-T, 1-T/R Signal C/D 23.8 C 47.1 D 23.8 C 47.3 D 25.0 C 52.4 D 25.1 C 52.6 D 32.3 C 77.2 E 32.4 C 77.5 E
Street SB 1-L, 2-T, 1-R Caltrans

EB 2-L, 1-T/R
WB 1-L, 1-L/T, 1-R

23.7 C 46.1 D 24.9 C 50.0 D 30.3 C 67.6 E

9 Carmel Rancho Shopping NB 1-L, 1-T, 1-T/R Signal C 4.0 A 5.5 A 4.0 A 5.6 A 4.0 A 5.6 A 4.0 A 5.6 A 4.0 A 5.8 A 4.0 A 5.8 A
Blvd Center SB 1-L, 1-T, 1-T/R CVMP

Dwy EB 1-L, 1-T/R
WB 1-L/T, 1-R

Notes:
1 L, T, R = Left, Through, Right
2 NB, SB, EB, WB = Northbound, Southbound, Eastbound, Westbound
3 Level of service highlighted in red indicates that LOS exceeds the LOS standard.
4 Yellow highlight indicates project impact.
5 Bold type indicates unmitigated impact.

Existing
Conditions

Existing Plus Project
Alt 1 Conditions

Background
Conditions

Background Plus Project
Alt 1 Conditions

Cumulative
Conditions

Cumulative Plus Project
Alt 1 Conditions

With NB RT Lane

Existing
Lane

Configuration1, 2

With RTP Improvements

With RTP Improvements
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Exhibit 21
Project Alternative 1 Scenarios

Intersection Levels of Service



Seg # Road Segment

NB Carmel Rancho Blvd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy 27.3 A 27.3 A 24.9 B 24.9 B 27.3 A 27.3 A 24.8 B 24.8 B 27.2 A 27.2 A 24.6 B 24.7 B
11 From Shopping Center Dwy to Carmel Valley Rd 9.5 D 9.5 D 8.9 E 8.9 E 9.2 D 9.2 D 8.6 E 8.5 E 9.1 D 9.1 D 8.3 E 8.2 E

Total 17.5 C 17.5 C 16.2 C 16.2 C 17.2 C 17.2 C 15.8 C 15.8 C 17.1 C 17.1 C 15.4 C 15.4 C

SB Carmel Rancho Blvd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy 18.3 C 18.3 C 16.8 C 16.8 C 18.2 C 18.2 C 16.7 C 16.7 C 18.1 C 18.1 C 16.4 C 16.5 C
12 From Shopping Center Dwy to Rio Rd 22.9 B 22.9 B 22.6 B 22.6 B 22.8 B 22.8 B 22.5 B 22.5 B 22.5 B 22.5 B 22.1 B 22.1 B

Total 21.3 B 21.3 B 20.5 B 20.5 B 21.2 B 21.2 B 20.4 B 20.4 B 21.0 B 21.0 B 20.0 B 20.1 B

EB Rio Rd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.1 C 17.1 C 17.0 C 17.0 C
13 From SR 1 to Crossroads Blvd 12.9 D 12.9 D 11.7 D 11.7 D 12.6 D 12.6 D 11.7 D 11.6 D 10.9 D 10.9 D 9.2 D 9.2 D
14 From Crossroads Blvd to Carmel Center Pl 12.2 D 12.2 D 11.0 D 11.0 D 12.1 D 12.1 D 10.9 D 10.9 D 8.9 E 8.9 E 7.8 E 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd 16.1 C 16.1 C 17.1 C 17.1 C 16.0 C 16.0 C 17.1 C 17.1 C 16.0 C 16.0 C 17.0 C 17.0 C

Total 15.8 C 15.8 C 15.7 C 15.7 C 15.8 C 15.8 C 15.6 C 15.6 C 14.9 C 14.9 C 14.3 C 14.3 C

WB Rio Rd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl 20.3 B 20.3 B 19.6 B 19.6 B 20.3 B 20.3 B 19.6 B 19.6 B 20.2 B 20.3 B 19.6 B 19.6 B
14 From Carmel Center Pl to Crossroads Blvd 9.6 D 9.6 D 8.3 E 8.3 E 9.6 D 9.6 D 8.4 E 8.4 E 6.8* F 6.8* F 4.8* F 4.8* F
13 From Crossroads Blvd to SR 1 7.3 E 7.3 E 7.2 E 7.2 E 7.3 E 7.3 E 7.2 E 7.2 E 7.2 E 7.2 E 6.9 F 6.9 F
5 From SR 1 to Atherton Dr 19.6 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B

Total 15.1 C 16.3 C 15.9 C 15.9 C 16.3 C 16.3 C 15.9 C 15.9 C 15.6 C 15.6 C 14.6 C 14.6 C

NB SR 1
1 From Ocean Ave to Carpenter St
2 From Carmel Valley Rd to Ocean Ave
3 From Rio Rd to Carmel Valley Rd
4 From Ribera Rd to Rio Rd

SB SR 1
1 From Carpenter St to Ocean Ave
2 From Ocean Ave to Carmel Valley Rd
3 From Carmel Valley Rd to Rio Rd
4 From Rio Rd to Ribera Rd

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Text highlighted in yellow indicates potential project impact.
3. * = Traffic flow on this segment is controlled by closely spaced intersections that operate acceptably. Therefore, project does not have an impact. 
4. SR 1 road segment levels of service are referenced from the Rancho Cañada Draft Transportation Impact Study Report  prepared by Central Coast Transportation Consulting (CCTC, January 2015)

Arterial LOS Arterial LOS

C C

Existing AM vs Existing + Project Alt 1 AM Existing PM vs Existing + Project Alt 1 PM Background AM vs Background + Project Alt 1 AM Background PM vs Background + Project Alt 1 PM Cumulative AM vs Cumulative + Project Alt 1 AM Cumulative PM vs Cumulative + Project Alt 1 PM

Cumulative AM Cumulative PMCum+Proj AM Cum+Proj PMBackground AM Background PMBack+Proj AM Back+Proj PMExisting AM Existing PMExist+Proj AM Exis+Proj PM
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Exhibit 22
Project Alternative 1 Scenarios

Arterial Level of Service Summary



Segment From To
CVMP ADT

Threshold
ADT ADT ADT ADT ADT ADT

6 Robinson Canyon Rd Schulte Rd 15,499 14,611 14,692 15,847 15,928 17,107 17,188

7 Schulte Rd Rancho San Carlos Rd 16,340 15,974 16,055 17,865 17,946 19,125 19,206

8 Rancho San Carlos Rd Rio Rd 48,487 18,982 19,063 21,046 21,127 22,706 22,787

9 Rio Rd Carmel Rancho Blvd 51,401 24,228 24,309 26,319 26,400 28,699 28,780

10 Carmel Rancho Blvd SR 1 27,839 22,006 22,243 23,606 23,843 24,626 24,863

Notes:
1. ADT highlighted in red indicates ADT exceeds ADT threshold.
2. ADT highlighted in yellow indicates ADT exceeds Carmel Valley Master Plan (CVMP) ADT Threshold and is a project impact.
3. Bold type indicates unmitigated impact.

Cumulative

Conditions

Cumulative + Project

Alt 1 Conditions
Carmel Valley Road

Existing

Conditions

Existing Plus Project

Alt 1 Conditions

Background

Conditions

Background + Project

Alt 1 Conditions

AB 358717 Alt 1 CVR Segment LOS.xlsx

Exhibit 23
Project Alternative 1 Scenarios

Road Segment ADT's
Segments 6 - 10
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Exhibit 24
Project Alternative 2 Trip Assignment

AM & PM Peak Hour Volumes
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Exhibit 25
Existing Plus Project Alternative 2 Conditions

AM & PM Peak Hour Volumes
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Exhibit 26
Background Plus Project Alternative 2 Conditions

AM & PM Peak Hour Volumes
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Exhibit 27
Cumulative Plus Project Alternative 2 Conditions

AM & PM Peak Hour Volumes



N-S E-W Existing LOS Standard
Street Street Intersection Jurisdiction AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr. AM Pk Hr. PM Pk Hr.

Control Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS
(sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec) (sec)

1 SR 1 Carmel Valley NB 1-T, 1-R Signal C/D 11.3 B 18.1 B 11.3 B 18.1 B 11.9 B 21.0 C 11.9 B 21.1 C 14.1 B 43.5 D 14.1 B 43.7 D
Road SB 2-L, 1-T Caltrans

WB 2-R
9.5 A 18.2 B

2 Carmel Rancho Carmel Valley NB 1-L, 1-L/T, 1-R Signal C 16.9 B 19.3 B 16.9 B 19.3 B 18.4 B 20.2 C 18.4 B 20.2 C 22.0 C 22.6 C 22.1 C 22.6 C
Blvd Road SB 1-L/T, 1-R CVMP

EB 1-L, 2-T, 1-R
WB 2-L, 1-T, 1-T/R

3 SR 1 Rio NB 1-L, 1-T, 1-R Signal C/D 22.6 C 37.9 D 22.6 C 37.9 D 22.8 C 38.6 D 22.8 C 38.6 D 26.7 C 54.0 D 26.7 C 54.1 D
Road SB 2-L, 1-T/R Caltrans

EB 1-L, 1-T, 1-T/R
WB 1-L, 1-T, 1-R

24.1 C 40.6 D

4 Crossroads Rio NB 2-L, 1-T/R Signal C 9.9 A 12.0 B 9.9 A 12.0 B 10.2 B 12.5 B 10.2 B 12.5 B 20.2 C 32.9 C 20.1 C 32.8 C
Blvd Road EB 1-L, 1-T, 1-T/R CVMP

WB 1-L, 2-T

5 Carmel Center Rio NB 1-L/T, 1-R Signal C 9.3 A 6.0 A 9.3 A 6.0 A 9.1 A 5.9 A 9.1 A 5.9 A 6.1 A 7.8 A 6.0 A 7.8 A
Place Road SB 1-L/T/R CVMP

EB 1-T, 1-T/R
WB 1-L, 1-T, 1-T/R

6 Carmel Rancho Rio SB 1-L, 1-R Two-Way Stop C
Blvd Road EB 2-L, 1-T SB CVMP 10.2 B 10.7 B 10.2 B 10.7 B 10.4 B 10.9 B 10.4 B 10.9 B 10.9 B 11.7 B 10.9 B 11.7 B

WB 1-T, 1-R EB 7.7 A 8.1 A 7.7 A 8.1 A 7.8 A 8.1 A 7.8 A 8.1 A 7.8 A 8.3 A 7.8 A 8.3 A
WB 15.2 C 19.8 C 15.3 C 19.8 C 15.9 C 20.8 C 16.0 C 20.7 C 17.7 C 23.5 C 17.7 C 23.1 C

7 SR 1 Ocean NB 1-L, 1-T, 1-T/R Signal C/D 43.6 D 37.1 D 43.7 D 37.2 D 49.8 D 43.1 D 49.9 D 43.3 D 71.4 E 67.5 E 71.5 E 67.7 E
Avenue SB 1-L, 2-T, 1-R Caltrans

EB 1-L, 1-L/T/R
WB 1-L, 1-L/T/R

8 SR 1 Carpenter NB 1-L, 1-T, 1-T/R Signal C/D 23.8 C 47.1 D 23.8 C 47.3 D 25.0 C 52.4 D 25.1 C 52.5 D 32.3 C 77.2 E 32.4 C 77.4 E
Street SB 1-L, 2-T, 1-R Caltrans

EB 2-L, 1-T/R
WB 1-L, 1-L/T, 1-R

23.7 C 46.1 D 24.9 C 49.9 D 30.3 C 67.5 E

9 Carmel Rancho Shopping NB 1-L, 1-T, 1-T/R Signal C 4.0 A 5.5 A 4.0 A 5.6 A 4.0 A 5.6 A 4.0 A 5.6 A 4.0 A 5.8 A 4.0 A 5.8 A
Blvd Center SB 1-L, 1-T, 1-T/R CVMP

Dwy EB 1-L, 1-T/R
WB 1-L/T, 1-R

Notes:
1 L, T, R = Left, Through, Right
2 NB, SB, EB, WB = Northbound, Southbound, Eastbound, Westbound
3 Level of service highlighted in red indicates that LOS exceeds the LOS standard.
4 Yellow highlight indicates project impact.
5 Bold type indicates unmitigated impact.

Existing
Conditions

Existing Plus Project
Alt 2 Conditions

Background
Conditions

Background Plus Project
Alt 2 Conditions

Cumulative
Conditions

Cumulative Plus Project
Alt 2 Conditions

With NB RT Lane

Existing
Lane

Configuration1, 2

With RTP Improvements

With RTP Improvements
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Exhibit 28
Project Alternative 2 Scenarios

Intersection Levels of Service



Seg # Road Segment

NB Carmel Rancho Blvd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy 27.3 A 27.3 A 24.9 B 24.9 B 27.3 A 27.3 A 24.8 B 24.8 B 27.2 A 27.2 A 24.6 B 24.7 B
11 From Shopping Center Dwy to Carmel Valley Rd 9.5 D 9.5 D 8.9 E 8.9 E 9.2 D 9.2 D 8.6 E 8.5 E 9.1 D 9.1 D 8.3 E 8.2 E

Total 17.5 C 17.5 C 16.2 C 16.2 C 17.2 C 17.2 C 15.8 C 15.8 C 17.1 C 17.1 C 15.4 C 15.4 C

SB Carmel Rancho Blvd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy 18.3 C 18.3 C 16.8 C 16.8 C 18.2 C 18.2 C 16.7 C 16.7 C 18.1 C 18.1 C 16.4 C 16.5 C
12 From Shopping Center Dwy to Rio Rd 22.9 B 22.9 B 22.6 B 22.6 B 22.8 B 22.8 B 22.5 B 22.5 B 22.5 B 22.5 B 22.1 B 22.1 B

Total 21.3 B 21.3 B 20.5 B 20.5 B 21.2 B 21.2 B 20.4 B 20.4 B 21.0 B 21.0 B 20.0 B 20.1 B

EB Rio Rd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.3 C 17.1 C 17.1 C 17.0 C 17.0 C
13 From SR 1 to Crossroads Blvd 12.9 D 12.9 D 11.7 D 11.7 D 12.6 D 12.6 D 11.7 D 11.6 D 10.9 D 10.9 D 9.2 D 9.2 D
14 From Crossroads Blvd to Carmel Center Pl 12.2 D 12.2 D 11.0 D 11.0 D 12.1 D 12.1 D 10.9 D 10.9 D 8.9 E 8.9 E 7.8 E 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd 16.1 C 16.1 C 17.1 C 17.1 C 16.0 C 16.0 C 17.1 C 17.1 C 16.0 C 16.0 C 17.0 C 17.0 C

Total 15.8 C 15.8 C 15.7 C 15.7 C 15.8 C 15.8 C 15.6 C 15.6 C 14.9 C 14.9 C 14.3 C 14.3 C

WB Rio Rd
Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl 20.3 B 20.3 B 19.6 B 19.6 B 20.3 B 20.3 B 19.6 B 19.6 B 20.2 B 20.3 B 19.6 B 19.6 B
14 From Carmel Center Pl to Crossroads Blvd 9.6 D 9.6 D 8.3 E 8.3 E 9.6 D 9.6 D 8.4 E 8.3 E 6.8* F 6.8* F 4.8* F 4.8* F
13 From Crossroads Blvd to SR 1 7.3 E 7.3 E 7.2 E 7.2 E 7.3 E 7.3 E 7.2 E 7.2 E 7.2 E 7.2 E 6.9 F 6.9 F
5 From SR 1 to Atherton Dr 19.6 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B 23.5 B

Total 15.1 C 16.3 C 15.9 C 15.9 C 16.3 C 16.3 C 15.9 C 15.9 C 15.6 C 15.6 C 14.6 C 14.6 C

NB SR 1
1 From Ocean Ave to Carpenter St
2 From Carmel Valley Rd to Ocean Ave
3 From Rio Rd to Carmel Valley Rd
4 From Ribera Rd to Rio Rd

SB SR 1
1 From Carpenter St to Ocean Ave
2 From Ocean Ave to Carmel Valley Rd
3 From Carmel Valley Rd to Rio Rd
4 From Rio Rd to Ribera Rd

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Text highlighted in yellow indicates potential project impact.
3. * = Traffic flow on this segment is controlled by closely spaced intersections that operate acceptably. Therefore, project does not have an impact. 
4. SR 1 road segment levels of service are referenced from the Rancho Cañada Draft Transportation Impact Study Report  prepared by Central Coast Transportation Consulting (CCTC, January 2015)

Arterial LOS Arterial LOS

C C

Existing AM vs Existing + Project Alt 2 AM Existing PM vs Existing + Project Alt 2 PM Background AM vs Background + Project Alt 2 AM Background PM vs Background + Project Alt 2 PM Cumulative AM vs Cumulative + Project Alt 2 AM Cumulative PM vs Cumulative + Project Alt 2 PM

Cumulative AM Cumulative PMCum+Proj AM Cum+Proj PMBackground AM Background PMBack+Proj AM Back+Proj PMExisting AM Existing PMExist+Proj AM Exis+Proj PM
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F F
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Arterial LOS Arterial LOS
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Exhibit 29
Project Alternative 2 Scenarios

Arterial Level of Service Summary



Segment From To
CVMP ADT

Threshold
ADT ADT ADT ADT ADT ADT

6 Robinson Canyon Rd Schulte Rd 15,499 14,611 14,671 15,847 15,907 17,107 17,167

7 Schulte Rd Rancho San Carlos Rd 16,340 15,974 16,034 17,865 17,925 19,125 19,185

8 Rancho San Carlos Rd Rio Rd 48,487 18,982 19,042 21,046 21,106 22,706 22,766

9 Rio Rd Carmel Rancho Blvd 51,401 24,228 24,288 26,319 26,379 28,699 28,759

10 Carmel Rancho Blvd SR 1 27,839 22,006 22,182 23,606 23,782 24,626 24,802

Notes:
1. ADT highlighted in red indicates ADT exceeds ADT threshold.
2. ADT highlighted in yellow indicates ADT exceeds Carmel Valley Master Plan (CVMP) ADT Threshold and is a project impact.
3. Bold type indicates unmitigated impact.

Cumulative

Conditions

Cumulative + Project

Alt 1 Conditions
Carmel Valley Road

Existing

Conditions

Existing Plus Project

Alt 1 Conditions

Background

Conditions

Background + Project

Alt 1 Conditions

AB 358717 Alt 2 CVR Segment LOS.xlsx

Exhibit 30
Project Alternative 2 Scenarios

Road Segment ADT's
Segments 6 - 10



Appendix A 

LOS Descriptions for Signalized Intersections 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX A 
 

LEVEL OF SERVICE (LOS) DESCRIPTION 
SIGNALIZED INTERSECTIONS 

 
The  capacity  of  an  urban  street  is  related  primarily  to  the  signal  timing  and  the  geometric 
characteristics of the facility as well as to the composition of traffic on the facility. Geometrics are 
a  fixed characteristic of a  facility. Thus, while traffic composition may vary somewhat over time, 
the  capacity  of  a  facility  is  generally  a  stable  value  that  can  be  significantly  improved  only  by 
initiating  geometric  improvements.  A  traffic  signal  essentially  allocates  time  among  conflicting 
traffic  movements  that  seek  to  use  the  same  space.    The  way  in  which  time  is  allocated 
significantly affects the operation and the capacity of the intersection and its approaches. 
 
The  methodology  for  signalized  intersection  is  designed  to  consider  individual  intersection 
approaches and  individual  lane groups within approaches. A  lane group consists of one or more 
lanes on an  intersection approach. The outputs from application of the method described  in the 
HCM are reported on  the basis of each  lane. For a given  lane group at a signalized  intersection, 
three  indications  are  displayed:  green,  yellow  and  red.  The  red  indication may  include  a  short 
period  during  which  all  indications  are  red,  referred  to  as  an  all‐red  interval  and  the  yellow 
indication forms the change and clearance interval between two green phases. 
 
The methodology  for analyzing the capacity and  level of service must consider a wide variety of 
prevailing  conditions,  including  the  amount  and  distribution  of  traffic  movements,  traffic 
composition, geometric characteristics, and details of intersection signalization. The methodology 
addresses the capacity, LOS, and other performance measures for lane groups and the intersection 
approaches and the LOS for the intersection as a whole.  
 
Capacity is evaluated in terms of the ratio of demand flow rate to capacity (v/c ratio), whereas LOS 
is evaluated on  the basis of control delay per vehicle  (in seconds per vehicle). The methodology 
does  not  take  into  account  the  potential  impact  of  downstream  congestion  on  intersection 
operation, nor does the methodology detect and adjust for the  impacts of turn‐pocket overflows 
on through traffic and intersection operation. 
 

LEVEL OF SERVICE (LOS) CRITERIA FOR SIGNALIZED INTERSECTIONS 
(Reference Highway Capacity Manual)   

 

Level of Service  Control Delay (seconds / vehicle) 

A  <10 

B  >10 ‐ 20 

C  >20 ‐ 35 

D  >35 ‐ 55 

E  >55 ‐ 80 

F  >80 

 



Appendix B 

LOS Descriptions for Unsignalized Intersections 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX B    
 

LEVEL OF SERVICE (LOS)  DESCRIPTION 
UNSIGNALIZED  INTERSECTIONS WITH TWO‐WAY STOP CONTROL (TWSC) 

 
TWSC intersections are widely used and stop signs are used to control vehicle movements at such 
intersections. At TWSC intersections, the stop‐controlled approaches are referred to as the minor 
street  approaches;  they  can  be  either  public  streets  or  private  driveways.  The  intersection 
approaches that are not controlled by stop signs are referred to as the major street approaches. A 
three‐leg intersection is considered to be a standard type of TWSC intersection if the single minor 
street  approach  (i.e.  the  stem  of  the  T  configuration)  is  controlled  by  a  stop  sign.  Three‐leg 
intersections where two of the three approaches are controlled by stop signs are a special form of 
unsignalized intersection control. 
 
At  TWSC  intersections, drivers on  the  controlled  approaches  are  required  to  select  gaps  in  the 
major  street  flow  through  which  to  execute  crossing  or  turning  maneuvers  on  the  basis  of 
judgement.  In  the presence of a queue, each driver on  the controlled approach must use  some 
time  to move  into  the  front‐of‐queue position and prepare  to evaluate gaps  in  the major street 
flow. Capacity analysis at TWSC intersections depends on a clear description and understanding of 
the  interaction  of  drivers  on  the minor  or  stop‐controlled  approach with  drivers  on  the major 
street.    Both  gap  acceptance  and  empirical  models  have  been  developed  to  describe  this 
interaction. 
 
Thus, the capacity of the controlled legs is based on three factors: 
• the distribution of gaps in the major street traffic stream,; 
• driver judgement in selecting gaps through which to execute the desired maneuvers; and 
• the follow‐up time required by each driver in a queue.  
 
The delay experienced by  a motorist  is made up of  a number of  factors  that  relate  to  control, 
geometrics,  traffic  and  incidents.  Total delay  is  the difference between  the  travel  time  actually 
experienced and the reference travel time that would result during base conditions, in the absence 
of  incident,  control,  traffic  or  geometric  delay.  Average  control  delay  for  any  particular minor 
movement is a function of the capacity of the approach and the degree of saturation and referred 
to as level of service. 

LEVEL OF SERVICE (LOS) CRITERIA FOR TWSC INTERSECTIONS 
(Reference Highway Capacity Manual)   

Level of Service  Control Delay (seconds / vehicle) 

A  0 ‐ 10 

B  >10 ‐ 15 

C  >15 ‐ 25 

D  >25 ‐ 35 

E  >35 ‐ 50 

F  >50 

 



Appendix C 

LOS Descriptions for Road Segments – HCM Exhibits 14‐4, 15‐2, 15‐3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix C 
 

HCM 2000 Exhibit 15‐2 
Urban Street LOS By Class 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HCM 2010 Exhibit 14‐4 
Automobile LOS for Multilane Highways 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HCM 2010 Exhibit 15‐3 
Automobile LOS for Two‐Lane Highways 



Appendix D 

New Raw Counts and 
New vs. Previously Published Volumes – Comparison and Adjustments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Intersection NB SB EB WB NB SB EB WB
Source and Date of Counts L T R L T R L T R L T R Total L T R L T R L T R L T R Total

1. SR 1 / Carmel Valley Rd 1. SR 1 / Carmel Valley Rd 1. SR 1 / Carmel Valley Rd
Carmel Rio Rd Subdivision July 2015 0 388 46 900 628 0 0 0 0 0 0 715 2,677 0 733 83 771 582 0 0 0 0 0 0 773 2,942
AM & PM Adjusted  0 457 54 1,059 739 0 0 0 0 0 0 842 3,151 0 776 88 816 616 0 0 0 0 0 0 818 3,114

Volumes Used in Analysis 0 457 54 1,059 693 0 0 0 0 0 0 731 2,994 0 776 88 846 616 0 0 0 0 0 0 852 3,178

Carmel Canine Sports Center November 2014 0 740 58 862 518 0 0 0 0 0 0 926 3,104
Carmel Canine Sports Center August 2014 0 302 99 997 519 0 0 0 0 0 0 846 2,763 0 716 69 802 611 0 0 0 0 0 0 836 3,034
Carmel Hill & River Bike Trail March 2008 0 429 82 1,066 526 0 0 0 0 0 0 1,048 3,151 0 717 73 834 512 0 0 0 0 0 0 978 3,114
Val Verde Hexagon Study per DKS CVMP 2003 0 459 77 1,082 509 0 0 0 0 0 0 1,005 3,132 0 618 49 918 509 0 0 0 0 0 0 943 3,037

2. Carmel Rancho Blvd / Carmel Valley Rd 2. Carmel Rancho Blvd / Carmel Valley Rd 2. Carmel Rancho Blvd / Carmel Valley Rd
Carmel Rio Rd Subdivision July 2015 86 4 197 8 13 33 21 609 308 302 612 4 2,197 250 15 461 4 21 16 28 644 174 272 505 1 2,391
AM & PM Adjusted  112 5 257 10 17 43 27 794 401 394 798 5 2,863 276 17 509 4 23 18 31 711 192 300 558 1 2,640

Volumes Used in Analysis 86 5 257 10 17 33 27 685 401 394 612 5 2,532 276 17 509 4 23 18 31 711 192 300 558 4 2,643

Val Verde Hexagon Study per DKS CVMP 2003 114 7 207 5 18 30 31 789 315 430 913 4 2,863 372 9 500 4 15 8 31 640 280 271 507 4 2,641

3. SR 1 / Rio Rd 3. SR 1 / Rio Rd 3. SR 1 / Rio Rd
Carmel Rio Rd Subdivision July 2015 21 149 73 269 321 37 120 200 33 112 160 136 1,631 162 427 155 263 305 44 106 347 83 166 400 265 2,723
AM: Adjusted, PM: Using July 2015 Counts  23 165 81 297 355 41 133 221 36 124 177 150 1,803 162 427 155 263 305 44 106 347 83 166 400 265 2,723

Volumes Used in Analysis 23 228 81 297 355 41 133 221 36 124 177 150 1,866 162 427 155 263 309 44 143 347 83 166 400 294 2,793

Carmel Hill & River Bike Trail March 2008 9 108 75 237 219 62 227 261 31 66 234 152 1,681 16 265 129 259 148 51 150 287 34 144 339 374 2,196
Val Verde Hexagon Study per DKS CVMP 2003 41 177 89 245 207 68 183 268 33 83 248 160 1,802 53 319 134 267 260 85 143 348 61 160 368 341 2,539

4. Crossroads Blvd / Rio Rd 4. Crossroads Blvd / Rio Rd 4. Crossroads Blvd / Rio Rd
Carmel Rio Rd Subdivision July 2015 133 0 65 0 0 0 50 335 79 82 223 0 967 348 0 133 0 0 0 84 374 138 137 395 0 1,609
AM: Adjusted, PM: Using July 2015 Counts  140 0 69 0 0 0 53 353 83 86 235 0 1,019 348 0 133 0 0 0 84 374 138 137 395 0 1,609

Volumes Used in Analysis 140 0 69 0 0 0 53 387 83 86 262 0 1,080 348 0 133 0 0 0 84 459 138 137 438 0 1,737

Val Verde Hexagon Study per DKS CVMP 2005 94 0 40 0 0 0 72 357 49 48 360 0 1,020 244 0 116 0 0 0 0 379 105 120 438 0 1,402

5. Carmel Center Pl / Rio Rd 5. Carmel Center Pl / Rio Rd 5. Carmel Center Pl / Rio Rd
Carmel Rio Rd Subdivision July 2015 28 0 34 0 0 0 0 323 82 54 280 1 802 78 0 110 0 0 0 0 461 46 85 452 0 1,232
AM: Adjusted, PM: Using July 2015 Counts  32 0 38 0 0 0 0 364 92 61 316 1 904 78 0 110 0 0 0 0 461 46 85 452 0 1,232

Volumes Used in Analysis 32 0 38 0 0 0 0 364 92 61 316 1 904 86 0 110 0 0 0 0 538 54 85 489 0 1,362

Val Verde Hexagon Study per DKS CVMP 2005 22 0 21 0 0 0 0 342 84 69 366 0 904 86 0 102 0 0 0 0 425 58 30 444 0 1,145

6. Carmel Rancho Blvd / Rio Rd 6. Carmel Rancho Blvd / Rio Rd 6. Carmel Rancho Blvd / Rio Rd
Carmel Rio Rd Subdivision July 2015 15 13 0 0 14 263 191 0 14 0 0 0 510 14 19 0 0 20 417 416 0 22 0 0 0 908
AM & PM Adjusted  16 14 0 0 15 284 206 0 15 0 0 0 550 14 19 0 0 20 418 417 0 22 0 0 0 910

Volumes Used in Analysis 16 14 0 0 31 307 218 0 15 0 0 0 601 31 23 0 0 20 418 417 0 62 0 0 0 971

Val Verde Hexagon Study per DKS CVMP 2004 20 16 0 0 31 287 175 0 21 0 0 0 550 31 23 0 0 32 392 410 0 23 0 0 0 911

7. SR 1 / Ocean Ave 7. SR 1 / Ocean Ave 7. SR 1 / Ocean Ave
Carmel Rio Rd Subdivision July 2015 112 1018 6 5 1426 137 166 5 113 32 8 2 3,030 235 1248 3 12 1164 139 252 17 180 22 23 8 3,303
AM: Using 11/06 Counts, PM: Partially Adjusted & 11/06 Counts 136 991 37 16 1,376 131 213 40 113 134 38 50 3,275 258 1371 10 13 1279 153 277 22 198 34 13 18 3,646

Volumes Used in Analysis 136 991 37 16 1,426 137 213 40 113 134 38 50 3,331 258 1371 10 13 1279 153 277 22 198 34 13 18 3,646

Carmel Hill & River Bike Trail March 2008 123 1062 41 3 1362 159 201 34 83 91 31 15 3,205 147 1506 8 17 1159 171 286 13 147 61 13 15 3,543
Villas de Carmelo November 2006 136 991 37 16 1376 131 213 40 113 134 38 50 3,275 157 1513 10 5 1282 151 281 22 143 34 13 18 3,629

8. SR 1 / Carpenter St 8. SR 1 / Carpenter St 8. SR 1 / Carpenter St
Carmel Rio Rd Subdivision July 2015 18 1138 9 30 1567 650 372 5 16 17 13 45 3,880 12 1463 13 52 1405 712 982 16 16 22 11 50 4,754
AM & PM Adjusted  19 1,229 10 32 1,693 702 402 5 17 18 14 49 4,190 13 1530 14 54 1470 745 1027 17 17 23 12 52 4,974

Volumes Used in Analysis 19 1,229 10 32 1,567 702 402 5 17 18 14 49 4,064 13 1619 14 54 1470 745 982 17 17 23 12 52 5,018

Villas de Carmelo November 2006 38 1219 10 37 1496 730 498 11 34 29 26 63 4,191 35 1797 8 83 1437 726 779 13 31 10 14 40 4,973

9. Carmel Rancho Blvd / Shopping Center Dwy 9. Carmel Rancho Blvd / Shopping Center Dwy 9. Carmel Rancho Blvd / Shopping Center Dwy
Carmel Rio Rd Subdivision August 2015 15 177 13 12 441 123 45 1 17 8 1 3 856 38 524 18 11 365 78 171 10 20 40 10 30 1,315
AM: 13% adj factor per Int #5, PM: Using 8/15 Counts 1.13 17 200 15 14 498 139 51 1 19 9 1 3 967 38 524 18 11 365 78 171 10 20 40 10 30 1,315

Volumes Used in Analysis 17 200 15 76 498 163 51 1 19 9 1 20 1,070 38 524 18 11 365 78 171 10 20 40 10 30 1,315

Notes:
1. "Adjusted" means new count (by movement) has been multiplied by the ratio of the highest available total entering volume and the new total entering volume to obtain adjusted volume.
2.  Highest "total entering intersection" volume highlighted in red.
3.  Lowest "total entering intersection" volume highlighted in yellow.
4.  "Volumes Used in Analysis" are the final volumes used after adjusting & balancing.

AM Peak Hour PM Peak Hour
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Intersection Level of Service Calculation Worksheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Signalized Intersection Capacity Analysis Existing AM.syn
1: SR 1 & Carmel Valley Rd 1/27/2016

Synchro 8 Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 731 457 54 1059 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 795 497 59 1151 753
RTOR Reduction (vph) 0 260 0 12 0 0
Lane Group Flow (vph) 0 535 497 47 1151 753
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.1 20.5 20.5 25.1 55.4
Effective Green, g (s) 25.1 20.5 20.5 25.1 55.4
Actuated g/C Ratio 0.45 0.37 0.37 0.45 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1250 689 558 1510 1759
v/s Ratio Prot 0.19 c0.27 c0.35 0.43
v/s Ratio Perm 0.03
v/c Ratio 0.43 0.72 0.08 0.76 0.43
Uniform Delay, d1 10.3 15.0 11.3 12.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.9 0.1 2.6 0.8
Delay (s) 10.7 18.9 11.4 15.3 0.8
Level of Service B B B B A
Approach Delay (s) 10.7 18.1 9.5
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 55.4 Sum of lost time (s) 9.8
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM.syn
2: Carmel Rancho Blvd/Carmel Knolls Dr & Carmel Valley Rd 1/27/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 685 401 394 612 5 86 5 257 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 778 456 448 695 6 98 6 292 11 19 38
RTOR Reduction (vph) 0 0 291 0 1 0 0 0 243 0 0 37
Lane Group Flow (vph) 31 778 165 448 700 0 52 52 49 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Effective Green, g (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Actuated g/C Ratio 0.03 0.36 0.36 0.17 0.50 0.08 0.08 0.17 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 56 1223 566 578 1747 124 126 254 45 42
v/s Ratio Prot 0.02 c0.23 c0.13 0.20 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.55 0.64 0.29 0.78 0.40 0.42 0.41 0.19 0.67 0.02
Uniform Delay, d1 26.6 14.7 12.7 22.2 8.7 24.5 24.5 20.0 26.9 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.8 0.1 5.9 0.1 0.8 0.8 0.1 25.2 0.1
Delay (s) 33.1 15.5 12.8 28.1 8.8 25.3 25.3 20.1 52.1 26.5
Level of Service C B B C A C C C D C
Approach Delay (s) 14.9 16.3 21.5 37.8
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 20.4
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 133 221 36 124 177 150 23 228 81 297 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 240 39 135 192 163 25 248 88 323 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 216 638 102 212 378 321 76 447 385 504 558 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.24 0.24 0.15 0.35 0.35
Sat Flow, veh/h 1774 3021 484 1774 1810 1534 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 141 135 192 163 25 248 88 323 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1755 1774 1810 1534 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.0 4.1 4.3 5.6 5.6 0.9 7.1 2.7 5.4 0.0 12.4
Cycle Q Clear(g_c), s 4.7 4.0 4.1 4.3 5.6 5.6 0.9 7.1 2.7 5.4 0.0 12.4
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 216 370 371 212 378 321 76 447 385 504 0 623
V/C Ratio(X) 0.67 0.37 0.38 0.64 0.51 0.51 0.33 0.55 0.23 0.64 0.00 0.69
Avail Cap(c_a), veh/h 275 814 817 275 842 714 224 792 682 580 0 842
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.2 20.2 20.3 25.2 21.0 21.0 27.7 19.8 18.1 24.0 0.0 16.8
Incr Delay (d2), s/veh 4.3 0.8 0.8 3.2 1.3 1.5 2.5 1.3 0.4 1.9 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.3 3.0 2.5 0.5 3.7 1.2 2.6 0.0 6.4
LnGrp Delay(d),s/veh 29.5 21.0 21.1 28.3 22.2 22.5 30.2 21.1 18.5 25.9 0.0 18.5
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 424 490 361 754
Approach Delay, s/veh 23.9 24.0 21.1 21.7
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 16.9 6.4 25.8 11.0 16.7 12.7 19.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.3 6.1 2.9 14.4 6.7 7.6 7.4 9.1
Green Ext Time (p_c), s 0.1 4.2 0.0 4.2 0.1 4.1 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Existing AM.syn
4: Crossroads Blvd & Rio Rd 1/27/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 387 83 86 262 0 140 0 69 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 425 91 95 288 0 154 0 76
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1759 374 118 2148 0 317 0 137
Arrive On Green 0.04 0.61 0.61 0.14 1.00 0.00 0.09 0.00 0.09
Sat Flow, veh/h 1810 2900 616 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 258 258 95 288 0 154 0 76
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Cycle Q Clear(g_c), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1071 1061 118 2148 0 317 0 137
V/C Ratio(X) 0.72 0.24 0.24 0.80 0.13 0.00 0.49 0.00 0.56
Avail Cap(c_a), veh/h 199 1071 1061 224 2148 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 4.5 4.5 21.2 0.0 0.0 21.5 0.0 21.6
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.7 0.1 0.0 0.4 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.7 1.7 1.4 0.0 0.0 1.0 0.0 1.0
LnGrp Delay(d),s/veh 27.6 5.0 5.0 26.0 0.1 0.0 21.9 0.0 22.9
LnGrp LOS C A A C A C C
Approach Vol, veh/h 574 383 230
Approach Delay, s/veh 7.3 6.5 22.2
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 6.9 34.3 5.7 35.5 8.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 4.7 5.4 3.6 2.0 4.5
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.4

Intersection Summary
HCM 2010 Ctrl Delay 9.9
HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 364 92 61 316 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 439 111 73 381 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1816 455 91 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2830 687 1757 3586 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 276 274 73 186 196 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1697 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.01 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1125 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.24 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1125 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.3 3.3 1.1 0.6 0.7 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.6 9.7 29.5 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 550 455 85 0
Approach Delay, s/veh 9.7 6.0 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.7 0.0 3.3 3.6
Green Ext Time (p_c), s 0.0 3.9 0.0 6.8 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.3
HCM 2010 LOS A

HCM 2010 TWSC Existing AM.syn
6: Carmel Rancho Blvd & Rio Rd 1/27/2016
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Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 218 0 15 0 1 0 16 14 0 0 31 307
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 272 0 19 0 1 0 20 18 0 0 39 384

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 24 550 2 14 550 5
          Stage 1 - - - - - - 2 547 - 3 3 -
          Stage 2 - - - - - - 22 3 - 11 547 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 993 436 - 1007 446 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1002 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 572 360 - - 368 1074
Mov Cap-2 Maneuver - - - - - - 372 1061 - - ~ -783 -
          Stage 1 - - - - - - - - - 847 896 -
          Stage 2 - - - - - - 615 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.2 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 372 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.054 - 0.172 - - - - - - 0.357
HCM Control Delay (s) 15.2 - 7.7 - - 0 - - - 10.2
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.6 - - - - - - 1.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 113 134 38 50 136 991 37 16 1426 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1839 1900 1357 1827 1845
Adj Flow Rate, veh/h 210 94 130 128 81 57 156 1139 43 18 1639 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 288 114 158 151 82 58 163 1826 69 37 1620 732
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 697 965 1810 977 688 1740 3432 130 1293 3471 1568
Grp Volume(v), veh/h 210 0 224 128 0 138 156 580 602 18 1639 0
Grp Sat Flow(s),veh/h/ln 1757 0 1662 1810 0 1665 1740 1747 1814 1293 1736 1568
Q Serve(g_s), s 10.0 0.0 11.5 6.2 0.0 7.3 7.9 20.6 20.6 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.0 0.0 11.5 6.2 0.0 7.3 7.9 20.6 20.6 1.2 41.3 0.0
Prop In Lane 1.00 0.58 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 288 0 272 151 0 139 163 930 965 37 1620 732
V/C Ratio(X) 0.73 0.00 0.82 0.85 0.00 0.99 0.96 0.62 0.62 0.49 1.01 0.00
Avail Cap(c_a), veh/h 318 0 300 151 0 139 163 930 965 107 1620 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.1 0.0 35.8 40.0 0.0 40.5 39.9 14.5 14.5 42.4 23.6 0.0
Incr Delay (d2), s/veh 7.9 0.0 16.0 34.4 0.0 73.5 57.3 1.7 1.6 9.9 25.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 6.5 4.5 0.0 6.2 6.4 10.3 10.6 0.5 25.3 0.0
LnGrp Delay(d),s/veh 43.1 0.0 51.7 74.3 0.0 114.0 97.2 16.2 16.1 52.3 48.9 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 434 266 1338 1657
Approach Delay, s/veh 47.5 94.9 25.6 48.9
Approach LOS D F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.7 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.5 9.9 43.3 9.3 3.2 22.6
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 18.9

Intersection Summary
HCM 2010 Ctrl Delay 43.6
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM Signalized Intersection Capacity Analysis Existing AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1229 10 32 1567 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1429 12 37 1822 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1441 0 37 1822 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2088 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.41 0.02 c0.53
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.69 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.6 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.2 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.8 65.1 26.2 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.4 53.3 18.5 19.1
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
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 (veh/h) 51 1 19 9 1 20 17 200 15 76 498 163
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1854 1900
Adj Flow Rate, veh/h 66 1 25 12 1 26 22 260 19 99 647 212
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 485 7 177 464 15 180 563 1637 119 835 1285 421
Arrive On Green 0.11 0.11 0.11 0.11 0.11 0.11 0.49 0.49 0.49 0.49 0.49 0.49
Sat Flow, veh/h 1392 62 1545 1084 134 1574 646 3320 241 1072 2606 853
Grp Volume(v), veh/h 66 0 26 13 0 26 22 137 142 99 437 422
Grp Sat Flow(s),veh/h/ln 1392 0 1607 1217 0 1574 646 1756 1805 1072 1761 1698
Q Serve(g_s), s 0.9 0.0 0.3 0.1 0.0 0.3 0.5 0.9 0.9 1.1 3.4 3.4
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.4 0.0 0.3 3.9 0.9 0.9 2.0 3.4 3.4
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 485 0 184 479 0 180 563 866 890 835 868 837
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.50 0.50
Avail Cap(c_a), veh/h 1691 0 1575 1644 0 1543 783 1463 1504 1200 1468 1415
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.8 0.0 8.1 8.2 0.0 8.1 4.8 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.4 0.3 1.6 1.6
LnGrp Delay(d),s/veh 8.8 0.0 8.3 8.2 0.0 8.3 4.8 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 92 39 301 958
Approach Delay, s/veh 8.7 8.2 3.0 3.6
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.3 14.1 6.3 14.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.4 2.4 5.9
Green Ext Time (p_c), s 0.2 4.1 0.2 4.0

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Existing PM.syn
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 852 776 88 846 616
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 906 826 94 900 655
RTOR Reduction (vph) 0 171 0 10 0 0
Lane Group Flow (vph) 0 735 826 84 900 655
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.26 c0.44 0.26 0.35
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.87 0.11 0.78 0.35
Uniform Delay, d1 18.5 13.3 7.8 18.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 9.2 0.1 4.0 0.5
Delay (s) 23.5 22.5 7.9 22.4 0.5
Level of Service C C A C A
Approach Delay (s) 23.5 21.0 13.2
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 78.8% 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) 31 711 192 300 558 4 276 17 509 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1729 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1729 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 756 204 319 594 4 294 18 541 4 24 19
RTOR Reduction (vph) 0 0 138 0 1 0 0 0 458 0 0 19
Lane Group Flow (vph) 33 756 66 319 597 0 156 156 83 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 19.1 19.1 9.0 26.4 8.9 8.9 9.0 1.5 1.5
Effective Green, g (s) 1.8 19.1 19.1 9.0 26.4 8.9 8.9 9.0 1.5 1.5
Actuated g/C Ratio 0.03 0.32 0.32 0.15 0.45 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1147 523 529 1600 259 261 244 48 39
v/s Ratio Prot 0.02 c0.21 c0.09 0.17 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.66 0.13 0.60 0.37 0.60 0.60 0.34 0.58 0.01
Uniform Delay, d1 28.2 17.1 14.0 23.3 10.8 23.3 23.3 22.3 28.4 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.1 0.0 1.3 0.1 2.7 2.4 0.3 11.1 0.0
Delay (s) 39.4 18.2 14.1 24.6 10.8 26.0 25.8 22.6 39.5 28.0
Level of Service D B B C B C C C D C
Approach Delay (s) 18.0 15.6 23.8 34.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 66.7% ICU Level of Service C
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 (veh/h) 143 347 83 166 400 294 162 427 155 263 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 354 85 169 408 300 165 436 158 268 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 169 898 213 203 624 521 199 517 441 359 438 63
Arrive On Green 0.10 0.31 0.31 0.11 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2862 679 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 219 220 169 408 300 165 436 158 268 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1758 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.4 8.6 8.0 16.1 13.7 7.9 19.4 7.0 6.5 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.4 8.6 8.0 16.1 13.7 7.9 19.4 7.0 6.5 0.0 15.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 169 559 551 203 624 521 199 517 441 359 0 501
V/C Ratio(X) 0.86 0.39 0.40 0.83 0.65 0.58 0.83 0.84 0.36 0.75 0.00 0.72
Avail Cap(c_a), veh/h 169 559 551 212 624 521 212 572 488 371 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.8 23.4 23.4 37.8 24.8 24.0 37.9 29.5 25.1 37.9 0.0 28.7
Incr Delay (d2), s/veh 34.1 0.5 0.6 22.9 5.3 4.6 22.1 10.6 0.6 7.8 0.0 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 4.2 4.2 5.3 9.3 6.6 5.1 11.3 3.1 3.5 0.0 8.4
LnGrp Delay(d),s/veh 72.9 23.9 24.0 60.6 30.1 28.6 60.0 40.1 25.7 45.8 0.0 33.0
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 585 877 759 628
Approach Delay, s/veh 36.2 35.5 41.4 38.5
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.6 31.5 13.4 28.6 12.0 33.1 12.7 29.3
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.0 10.6 9.9 17.4 9.1 18.1 8.5 21.4
Green Ext Time (p_c), s 0.0 7.3 0.0 3.8 0.0 5.6 0.1 2.8

Intersection Summary
HCM 2010 Ctrl Delay 37.9
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 459 138 137 438 0 348 0 133 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 464 139 138 442 0 352 0 134
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1400 416 173 1989 0 534 0 243
Arrive On Green 0.06 0.52 0.52 0.19 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2694 801 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 304 299 138 442 0 352 0 134
Grp Sat Flow(s),veh/h/ln 1810 1774 1722 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.0 5.0 3.7 0.0 0.0 4.8 0.0 3.9
Cycle Q Clear(g_c), s 2.3 5.0 5.0 3.7 0.0 0.0 4.8 0.0 3.9
Prop In Lane 1.00 0.47 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 921 895 173 1989 0 534 0 243
V/C Ratio(X) 0.78 0.33 0.33 0.80 0.22 0.00 0.66 0.00 0.55
Avail Cap(c_a), veh/h 235 921 895 233 1989 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.0 7.0 19.7 0.0 0.0 19.9 0.0 19.6
Incr Delay (d2), s/veh 4.0 0.8 0.9 9.1 0.3 0.0 0.5 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.6 2.5 2.2 0.1 0.0 2.3 0.0 1.8
LnGrp Delay(d),s/veh 27.2 7.8 7.9 28.8 0.3 0.0 20.4 0.0 20.3
LnGrp LOS C A A C A C C
Approach Vol, veh/h 688 580 486
Approach Delay, s/veh 10.2 7.0 20.4
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.3 30.0 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 5.7 7.0 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.3 0.9

Intersection Summary
HCM 2010 Ctrl Delay 12.0
HCM 2010 LOS B

HCM 2010 Signalized Intersection Summary Existing PM.syn
5: Carmel Center Pl & Rio Rd 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 538 54 85 489 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 555 56 88 504 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1948 196 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3341 327 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 302 309 88 504 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1805 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1083 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.28 0.29 0.79 0.19 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1083 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.94 0.94 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.6 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.1 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.6 0.6 27.7 2.2 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 611 592 202 0
Approach Delay, s/veh 0.6 6.0 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.2 5.4
Green Ext Time (p_c), s 0.0 6.9 0.0 8.9 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 417 0 62 0 1 0 31 23 0 0 20 418
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 458 0 68 0 1 0 34 25 0 0 22 459

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 14 919 2 16 919 1
          Stage 1 - - - - - - 2 918 - 1 1 -
          Stage 2 - - - - - - 12 1 - 15 918 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 997 273 - 1004 273 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1003 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 548 196 - - 196 1087
Mov Cap-2 Maneuver - - - - - - 277 ~ -739 - - ~ -71 -
          Stage 1 - - - - - - - - - 737 899 -
          Stage 2 - - - - - - 565 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 277 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.123 - 0.283 - - - - - - 0.423
HCM Control Delay (s) 19.8 - 8.1 - - 0 - - - 10.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.4 - 1.2 - - - - - - 2.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Existing PM.syn
7: SR 1 & Ocean Ave 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 198 34 13 18 258 1371 10 13 1279 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1869 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 262 66 208 34 16 19 272 1443 11 14 1346 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 333 73 232 115 46 55 293 1897 14 42 1405 629
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.39 0.00
Sat Flow, veh/h 1774 392 1234 1774 717 852 1810 3566 27 1810 3574 1599
Grp Volume(v), veh/h 262 0 274 34 0 35 272 709 745 14 1346 0
Grp Sat Flow(s),veh/h/ln 1774 0 1626 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.4 0.0 14.5 1.6 0.0 1.9 13.1 28.1 28.1 0.7 32.4 0.0
Cycle Q Clear(g_c), s 12.4 0.0 14.5 1.6 0.0 1.9 13.1 28.1 28.1 0.7 32.4 0.0
Prop In Lane 1.00 0.76 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 333 0 305 115 0 102 293 933 979 42 1405 629
V/C Ratio(X) 0.79 0.00 0.90 0.30 0.00 0.34 0.93 0.76 0.76 0.34 0.96 0.00
Avail Cap(c_a), veh/h 334 0 306 141 0 124 293 933 979 150 1421 636
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.2 0.0 35.0 39.4 0.0 39.5 36.5 16.2 16.2 42.5 26.1 0.0
Incr Delay (d2), s/veh 12.1 0.0 27.6 2.0 0.0 2.8 34.1 4.1 3.9 4.6 15.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 0.0 8.9 0.9 0.0 0.9 9.3 14.5 15.1 0.4 18.8 0.0
LnGrp Delay(d),s/veh 46.3 0.0 62.6 41.4 0.0 42.3 70.6 20.3 20.2 47.1 41.2 0.0
LnGrp LOS D E D D E C C D D
Approach Vol, veh/h 536 69 1726 1360
Approach Delay, s/veh 54.6 41.9 28.2 41.3
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 39.6 9.9 5.7 51.9
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 16.5 15.1 34.4 3.9 2.7 30.1
Green Ext Time (p_c), s 0.0 0.0 0.3 0.1 0.0 11.6

Intersection Summary
HCM 2010 Ctrl Delay 37.1
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1619 14 54 1470 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1686 15 56 1531 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1700 0 56 1531 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1686 79 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.01 0.71 0.85 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.6 30.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 24.0 25.1 4.5 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 60.9 91.7 35.1 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 61.0 25.2
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 47.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Existing PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 171 10 20 40 10 30 38 524 18 11 365 78
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 184 11 22 43 11 32 41 563 19 12 392 84
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 628 141 282 541 105 396 592 1359 46 542 1131 240
Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.39 0.39 0.39 0.39 0.39 0.39
Sat Flow, veh/h 1346 558 1116 1006 418 1568 919 3462 117 810 2883 612
Grp Volume(v), veh/h 184 0 33 54 0 32 41 285 297 12 238 238
Grp Sat Flow(s),veh/h/ln 1346 0 1675 1423 0 1568 919 1754 1825 810 1758 1736
Q Serve(g_s), s 2.7 0.0 0.3 0.0 0.0 0.4 0.7 2.7 2.7 0.2 2.1 2.2
Cycle Q Clear(g_c), s 3.3 0.0 0.3 0.5 0.0 0.4 2.9 2.7 2.7 2.9 2.1 2.2
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.35
Lane Grp Cap(c), veh/h 628 0 423 646 0 396 592 688 716 542 690 681
V/C Ratio(X) 0.29 0.00 0.08 0.08 0.00 0.08 0.07 0.41 0.41 0.02 0.34 0.35
Avail Cap(c_a), veh/h 1484 0 1487 1528 0 1393 925 1324 1377 836 1327 1310
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 7.8 0.0 6.4 6.5 0.0 6.4 5.8 5.0 5.0 6.0 4.8 4.8
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.3 0.1 1.0 1.0
LnGrp Delay(d),s/veh 7.8 0.0 6.4 6.5 0.0 6.5 5.9 5.1 5.1 6.0 4.9 4.9
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 217 86 623 488
Approach Delay, s/veh 7.6 6.5 5.2 5.0
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.7 12.8 9.7 12.8
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.3 4.9 2.5 4.9
Green Ext Time (p_c), s 0.6 3.6 0.6 3.6

Intersection Summary
HCM 2010 Ctrl Delay 5.5
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 733 462 54 1061 694
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 797 502 59 1153 754
RTOR Reduction (vph) 0 256 0 12 0 0
Lane Group Flow (vph) 0 541 502 47 1153 754
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.2 20.7 20.7 25.2 55.7
Effective Green, g (s) 25.2 20.7 20.7 25.2 55.7
Actuated g/C Ratio 0.45 0.37 0.37 0.45 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1248 692 560 1508 1759
v/s Ratio Prot 0.20 c0.27 c0.35 0.43
v/s Ratio Perm 0.03
v/c Ratio 0.43 0.73 0.08 0.76 0.43
Uniform Delay, d1 10.4 15.1 11.4 12.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.9 0.1 2.7 0.8
Delay (s) 10.8 19.0 11.4 15.4 0.8
Level of Service B B B B A
Approach Delay (s) 10.8 18.2 9.6
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 11.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 9.8
Intersection Capacity Utilization 62.8% ICU Level of Service B
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) 27 685 403 395 612 5 88 5 259 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 778 458 449 695 6 100 6 294 11 19 38
RTOR Reduction (vph) 0 0 292 0 1 0 0 0 245 0 0 37
Lane Group Flow (vph) 31 778 166 449 700 0 53 53 49 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Effective Green, g (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Actuated g/C Ratio 0.03 0.36 0.36 0.17 0.50 0.08 0.08 0.17 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 56 1223 566 578 1747 124 126 254 45 42
v/s Ratio Prot 0.02 c0.23 c0.13 0.20 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.55 0.64 0.29 0.78 0.40 0.43 0.42 0.19 0.67 0.02
Uniform Delay, d1 26.6 14.7 12.7 22.2 8.7 24.5 24.5 20.0 26.9 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.8 0.1 5.9 0.1 0.9 0.8 0.1 25.2 0.1
Delay (s) 33.1 15.5 12.8 28.1 8.8 25.4 25.3 20.1 52.1 26.5
Level of Service C B B C A C C C D C
Approach Delay (s) 14.9 16.3 21.5 37.8
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 17.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 20.4
Intersection Capacity Utilization 52.4% ICU Level of Service A
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 (veh/h) 133 222 36 126 179 155 23 228 82 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 241 39 137 195 168 25 248 89 324 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 215 646 103 212 384 325 76 446 384 502 556 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.24 0.24 0.15 0.35 0.35
Sat Flow, veh/h 1774 3023 482 1774 1810 1535 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 142 137 195 168 25 248 89 324 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1756 1774 1810 1535 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.1 4.2 4.4 5.7 5.8 0.9 7.2 2.7 5.4 0.0 12.5
Cycle Q Clear(g_c), s 4.7 4.1 4.2 4.4 5.7 5.8 0.9 7.2 2.7 5.4 0.0 12.5
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 215 374 375 212 384 325 76 446 384 502 0 621
V/C Ratio(X) 0.68 0.37 0.38 0.65 0.51 0.52 0.33 0.56 0.23 0.65 0.00 0.69
Avail Cap(c_a), veh/h 274 810 813 274 838 711 222 788 679 577 0 838
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.3 20.2 20.3 25.3 21.0 21.0 27.9 19.9 18.2 24.1 0.0 16.9
Incr Delay (d2), s/veh 4.4 0.7 0.8 3.3 1.3 1.5 2.5 1.3 0.4 2.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.4 3.0 2.6 0.5 3.7 1.2 2.7 0.0 6.4
LnGrp Delay(d),s/veh 29.8 21.0 21.0 28.6 22.2 22.5 30.4 21.2 18.6 26.2 0.0 18.7
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 425 500 362 755
Approach Delay, s/veh 24.0 24.1 21.2 21.9
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 17.1 6.4 25.8 11.0 17.0 12.7 19.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.4 6.2 2.9 14.5 6.7 7.8 7.4 9.2
Green Ext Time (p_c), s 0.1 4.3 0.0 4.2 0.1 4.2 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 390 83 87 271 0 140 0 69 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 429 91 96 298 0 154 0 76
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1760 370 119 2148 0 317 0 137
Arrive On Green 0.04 0.61 0.61 0.14 1.00 0.00 0.09 0.00 0.09
Sat Flow, veh/h 1810 2905 611 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 260 260 96 298 0 154 0 76
Grp Sat Flow(s),veh/h/ln 1810 1767 1750 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Cycle Q Clear(g_c), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1070 1060 119 2148 0 317 0 137
V/C Ratio(X) 0.72 0.24 0.25 0.80 0.14 0.00 0.49 0.00 0.56
Avail Cap(c_a), veh/h 199 1070 1060 224 2148 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 4.6 4.6 21.2 0.0 0.0 21.5 0.0 21.6
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.7 0.1 0.0 0.4 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.8 1.8 1.4 0.0 0.0 1.0 0.0 1.0
LnGrp Delay(d),s/veh 27.6 5.0 5.0 25.9 0.1 0.0 21.9 0.0 22.9
LnGrp LOS C A A C A C C
Approach Vol, veh/h 578 394 230
Approach Delay, s/veh 7.3 6.4 22.2
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 7.0 34.3 5.7 35.5 8.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 4.7 5.4 3.6 2.0 4.5
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.4

Intersection Summary
HCM 2010 Ctrl Delay 9.9
HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 367 92 62 326 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 442 111 75 393 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1814 452 94 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2834 684 1757 3587 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 277 276 75 192 202 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1698 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1143 1123 94 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.25 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1143 1123 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.4 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 5.8 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.3 3.3 1.2 0.7 0.8 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.7 9.8 29.2 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 553 469 85 0
Approach Delay, s/veh 9.7 5.9 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.2 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.7 0.0 3.3 3.6
Green Ext Time (p_c), s 0.0 4.0 0.0 7.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.3
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 218 0 18 0 1 0 27 19 0 0 34 307
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 272 0 22 0 1 0 34 24 0 0 42 384

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 26 550 2 17 550 5
          Stage 1 - - - - - - 2 547 - 3 3 -
          Stage 2 - - - - - - 24 3 - 14 547 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 990 436 - 1003 446 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 999 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 572 360 - - 368 1074
Mov Cap-2 Maneuver - - - - - - 370 1061 - - ~ -783 -
          Stage 1 - - - - - - - - - 847 896 -
          Stage 2 - - - - - - 611 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.2 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 370 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.091 - 0.172 - - - - - - 0.357
HCM Control Delay (s) 15.7 - 7.7 - - 0 - - - 10.2
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.3 - 0.6 - - - - - - 1.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 114 134 38 50 138 996 37 16 1428 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1839 1900 1357 1827 1845
Adj Flow Rate, veh/h 211 94 131 128 81 57 159 1145 43 18 1641 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 288 114 159 151 82 57 163 1826 69 37 1619 731
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 694 967 1810 977 688 1740 3433 129 1293 3471 1568
Grp Volume(v), veh/h 211 0 225 128 0 138 159 583 605 18 1641 0
Grp Sat Flow(s),veh/h/ln 1757 0 1661 1810 0 1665 1740 1748 1814 1293 1736 1568
Q Serve(g_s), s 10.1 0.0 11.6 6.2 0.0 7.3 8.1 20.7 20.8 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.1 0.0 11.6 6.2 0.0 7.3 8.1 20.7 20.8 1.2 41.3 0.0
Prop In Lane 1.00 0.58 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 288 0 273 151 0 139 163 930 965 37 1619 731
V/C Ratio(X) 0.73 0.00 0.82 0.85 0.00 0.99 0.97 0.63 0.63 0.49 1.01 0.00
Avail Cap(c_a), veh/h 317 0 300 151 0 139 163 930 965 107 1619 731
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.1 0.0 35.8 40.0 0.0 40.5 40.0 14.5 14.6 42.4 23.6 0.0
Incr Delay (d2), s/veh 8.0 0.0 16.2 34.4 0.0 73.7 62.7 1.7 1.7 9.9 25.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 6.5 4.5 0.0 6.2 6.7 10.3 10.7 0.5 25.4 0.0
LnGrp Delay(d),s/veh 43.2 0.0 52.0 74.5 0.0 114.2 102.8 16.3 16.2 52.3 49.4 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 436 266 1347 1659
Approach Delay, s/veh 47.7 95.1 26.4 49.4
Approach LOS D F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.7 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.6 10.1 43.3 9.3 3.2 22.8
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 18.7

Intersection Summary
HCM 2010 Ctrl Delay 44.1
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1234 10 32 1569 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1435 12 37 1824 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1447 0 37 1824 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2088 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.41 0.02 c0.53
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.69 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.6 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.3 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.9 65.1 26.2 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.4 53.3 18.5 19.2
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Proj AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 51 1 19 9 1 20 18 204 15 76 501 163
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1854 1900
Adj Flow Rate, veh/h 66 1 25 12 1 26 23 265 19 99 651 212
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 484 7 177 462 16 180 562 1645 117 833 1292 420
Arrive On Green 0.11 0.11 0.11 0.11 0.11 0.11 0.49 0.49 0.49 0.49 0.49 0.49
Sat Flow, veh/h 1392 62 1545 1084 137 1574 644 3324 237 1067 2610 849
Grp Volume(v), veh/h 66 0 26 13 0 26 23 139 145 99 439 424
Grp Sat Flow(s),veh/h/ln 1392 0 1607 1221 0 1574 644 1756 1805 1067 1761 1699
Q Serve(g_s), s 0.9 0.0 0.3 0.1 0.0 0.3 0.5 0.9 0.9 1.2 3.4 3.4
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.4 0.0 0.3 4.0 0.9 0.9 2.1 3.4 3.4
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 484 0 184 478 0 180 562 869 893 833 871 841
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.50 0.50
Avail Cap(c_a), veh/h 1684 0 1569 1638 0 1537 778 1458 1499 1190 1462 1410
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.8 0.0 8.2 8.2 0.0 8.2 4.8 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.5 0.3 1.6 1.6
LnGrp Delay(d),s/veh 8.8 0.0 8.3 8.2 0.0 8.3 4.8 2.9 2.9 3.4 3.6 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 92 39 307 962
Approach Delay, s/veh 8.7 8.3 3.0 3.6
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.3 14.1 6.3 14.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.4 2.4 6.0
Green Ext Time (p_c), s 0.2 4.1 0.2 4.0

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Existing + Proj PM.syn
1: SR 1 & Carmel Valley Rd 1/27/2016
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 853 780 88 848 621
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 907 830 94 902 661
RTOR Reduction (vph) 0 170 0 10 0 0
Lane Group Flow (vph) 0 737 830 84 902 661
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.26 c0.45 0.26 0.35
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.88 0.11 0.78 0.35
Uniform Delay, d1 18.5 13.4 7.8 18.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 9.4 0.1 4.0 0.5
Delay (s) 23.7 22.8 7.9 22.5 0.5
Level of Service C C A C A
Approach Delay (s) 23.7 21.3 13.2
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 79.1% 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) 31 711 194 303 558 4 277 17 511 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 756 206 322 594 4 295 18 544 4 24 19
RTOR Reduction (vph) 0 0 139 0 1 0 0 0 460 0 0 19
Lane Group Flow (vph) 33 756 67 322 597 0 156 157 84 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 19.1 19.1 9.1 26.5 8.9 8.9 9.1 1.5 1.5
Effective Green, g (s) 1.8 19.1 19.1 9.1 26.5 8.9 8.9 9.1 1.5 1.5
Actuated g/C Ratio 0.03 0.32 0.32 0.15 0.45 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1145 522 534 1603 258 260 246 47 39
v/s Ratio Prot 0.02 c0.21 c0.09 0.17 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.66 0.13 0.60 0.37 0.60 0.60 0.34 0.60 0.01
Uniform Delay, d1 28.2 17.2 14.1 23.3 10.8 23.4 23.4 22.3 28.4 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.1 0.0 1.3 0.1 2.7 2.7 0.3 12.8 0.0
Delay (s) 39.4 18.3 14.1 24.6 10.8 26.1 26.1 22.6 41.2 28.1
Level of Service D B B C B C C C D C
Approach Delay (s) 18.1 15.6 23.9 35.9
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 19.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 59.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Existing + Proj PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 350 83 167 402 298 162 427 157 268 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 357 85 170 410 304 165 436 160 273 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 169 898 211 204 624 521 199 517 441 359 438 63
Arrive On Green 0.10 0.31 0.31 0.11 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2868 675 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 220 222 170 410 304 165 436 160 273 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1759 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.4 8.6 8.1 16.2 14.0 7.9 19.4 7.1 6.7 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.4 8.6 8.1 16.2 14.0 7.9 19.4 7.1 6.7 0.0 15.4
Prop In Lane 1.00 0.38 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 169 558 551 204 624 521 199 517 441 359 0 501
V/C Ratio(X) 0.86 0.39 0.40 0.83 0.66 0.58 0.83 0.84 0.36 0.76 0.00 0.72
Avail Cap(c_a), veh/h 169 558 551 212 624 521 212 572 488 371 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.8 23.4 23.5 37.8 24.9 24.1 37.9 29.5 25.1 38.0 0.0 28.7
Incr Delay (d2), s/veh 34.1 0.5 0.6 23.1 5.3 4.7 22.1 10.6 0.6 8.7 0.0 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 4.2 4.3 5.3 9.4 6.7 5.1 11.3 3.1 3.6 0.0 8.4
LnGrp Delay(d),s/veh 72.9 24.0 24.1 60.8 30.2 28.8 60.0 40.1 25.7 46.7 0.0 33.0
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 588 884 761 633
Approach Delay, s/veh 36.2 35.6 41.4 38.9
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.6 31.5 13.4 28.6 12.0 33.1 12.7 29.3
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.1 10.6 9.9 17.4 9.1 18.2 8.7 21.4
Green Ext Time (p_c), s 0.0 7.3 0.0 3.8 0.0 5.6 0.1 2.8

Intersection Summary
HCM 2010 Ctrl Delay 38.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 469 138 137 445 0 348 0 134 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 474 139 138 449 0 352 0 135
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1407 410 173 1989 0 534 0 243
Arrive On Green 0.06 0.52 0.52 0.19 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2709 789 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 309 304 138 449 0 352 0 135
Grp Sat Flow(s),veh/h/ln 1810 1774 1724 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.1 5.1 3.7 0.0 0.0 4.8 0.0 3.9
Cycle Q Clear(g_c), s 2.3 5.1 5.1 3.7 0.0 0.0 4.8 0.0 3.9
Prop In Lane 1.00 0.46 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 921 896 173 1989 0 534 0 243
V/C Ratio(X) 0.78 0.34 0.34 0.80 0.23 0.00 0.66 0.00 0.55
Avail Cap(c_a), veh/h 235 921 896 233 1989 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.0 7.0 19.7 0.0 0.0 19.9 0.0 19.6
Incr Delay (d2), s/veh 4.0 0.9 0.9 9.1 0.3 0.0 0.5 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.6 2.7 2.2 0.1 0.0 2.3 0.0 1.8
LnGrp Delay(d),s/veh 27.2 7.8 7.9 28.8 0.3 0.0 20.4 0.0 20.3
LnGrp LOS C A A C A C C
Approach Vol, veh/h 698 587 487
Approach Delay, s/veh 10.2 7.0 20.4
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.3 30.0 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 5.7 7.1 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.4 0.9

Intersection Summary
HCM 2010 Ctrl Delay 11.9
HCM 2010 LOS B

HCM 2010 Signalized Intersection Summary Existing + Proj PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 549 54 85 496 0 86 0 111 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 566 56 88 511 0 89 0 114 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1950 193 111 2617 0 297 0 174 0 205 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3347 321 1774 3668 0 1422 0 1611 0 1900 0
Grp Volume(v), veh/h 0 307 315 88 511 0 89 0 114 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1806 1774 1787 0 1422 0 1611 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1060 1082 111 2617 0 297 0 174 0 205 0
V/C Ratio(X) 0.00 0.29 0.29 0.79 0.20 0.00 0.30 0.00 0.66 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1060 1082 231 2617 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.93 0.93 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.2 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.6 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.1 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.6 0.6 27.7 2.3 0.0 21.4 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 622 599 203 0
Approach Delay, s/veh 0.6 6.0 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.2 5.4
Green Ext Time (p_c), s 0.0 7.0 0.0 9.0 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 417 0 74 0 1 0 38 27 0 0 27 418
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 458 0 81 0 1 0 42 30 0 0 30 459

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 18 919 2 18 919 1
          Stage 1 - - - - - - 2 918 - 1 1 -
          Stage 2 - - - - - - 16 1 - 17 918 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 991 273 - 1001 273 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 998 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 579 196 - - 196 1087
Mov Cap-2 Maneuver - - - - - - 289 ~ -739 - - ~ -71 -
          Stage 1 - - - - - - - - - 737 899 -
          Stage 2 - - - - - - 557 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 6.9 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 289 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.144 - 0.283 - - - - - - 0.423
HCM Control Delay (s) 19.5 - 8.1 - - 0 - - - 10.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.2 - - - - - - 2.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 200 34 13 18 259 1375 10 13 1284 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1869 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 263 64 211 34 16 19 273 1447 11 14 1352 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 333 71 234 115 46 55 293 1899 14 42 1408 630
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.39 0.00
Sat Flow, veh/h 1774 378 1246 1774 717 852 1810 3566 27 1810 3574 1599
Grp Volume(v), veh/h 263 0 275 34 0 35 273 711 747 14 1352 0
Grp Sat Flow(s),veh/h/ln 1774 0 1623 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.5 0.0 14.7 1.6 0.0 1.9 13.2 28.2 28.3 0.7 32.6 0.0
Cycle Q Clear(g_c), s 12.5 0.0 14.7 1.6 0.0 1.9 13.2 28.2 28.3 0.7 32.6 0.0
Prop In Lane 1.00 0.77 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 333 0 305 115 0 101 293 933 980 42 1408 630
V/C Ratio(X) 0.79 0.00 0.90 0.30 0.00 0.35 0.93 0.76 0.76 0.34 0.96 0.00
Avail Cap(c_a), veh/h 333 0 305 140 0 124 293 933 980 149 1418 634
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.3 0.0 35.1 39.5 0.0 39.6 36.6 16.3 16.3 42.5 26.1 0.0
Incr Delay (d2), s/veh 12.4 0.0 28.4 2.0 0.0 2.9 35.4 4.2 4.0 4.6 15.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.3 0.0 9.0 0.9 0.0 0.9 9.5 14.5 15.4 0.4 19.0 0.0
LnGrp Delay(d),s/veh 46.7 0.0 63.6 41.5 0.0 42.4 72.0 20.4 20.3 47.2 41.7 0.0
LnGrp LOS D E D D E C C D D
Approach Vol, veh/h 538 69 1731 1366
Approach Delay, s/veh 55.3 42.0 28.5 41.8
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 39.7 9.9 5.7 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 16.7 15.2 34.6 3.9 2.7 30.3
Green Ext Time (p_c), s 0.0 0.0 0.2 0.1 0.0 11.5

Intersection Summary
HCM 2010 Ctrl Delay 37.5
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1623 14 54 1475 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1691 15 56 1536 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1705 0 56 1536 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1686 79 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.01 0.71 0.85 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.6 30.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 24.8 25.1 4.6 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 61.7 91.7 35.2 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 61.8 25.4
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 47.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 91.4% ICU Level of Service F
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 (veh/h) 171 10 22 40 10 30 39 527 18 11 370 78
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 184 11 24 43 11 32 42 567 19 12 398 84
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 627 133 289 539 105 396 589 1365 46 540 1139 238
Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.39 0.39 0.39 0.39 0.39 0.39
Sat Flow, veh/h 1346 525 1144 1005 416 1568 914 3463 116 807 2891 604
Grp Volume(v), veh/h 184 0 35 54 0 32 42 287 299 12 241 241
Grp Sat Flow(s),veh/h/ln 1346 0 1669 1421 0 1568 914 1754 1825 807 1758 1737
Q Serve(g_s), s 2.8 0.0 0.4 0.0 0.0 0.4 0.8 2.7 2.7 0.2 2.2 2.2
Cycle Q Clear(g_c), s 3.3 0.0 0.4 0.5 0.0 0.4 3.0 2.7 2.7 2.9 2.2 2.2
Prop In Lane 1.00 0.69 0.80 1.00 1.00 0.06 1.00 0.35
Lane Grp Cap(c), veh/h 627 0 422 645 0 396 589 691 719 540 693 685
V/C Ratio(X) 0.29 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.35 0.35
Avail Cap(c_a), veh/h 1475 0 1473 1517 0 1384 914 1316 1369 828 1319 1303
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 7.8 0.0 6.5 6.5 0.0 6.5 5.9 5.0 5.0 6.0 4.8 4.8
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.0 1.0
LnGrp Delay(d),s/veh 7.9 0.0 6.5 6.5 0.0 6.5 5.9 5.1 5.1 6.0 4.9 4.9
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 219 86 628 494
Approach Delay, s/veh 7.7 6.5 5.2 5.0
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.7 12.9 9.7 12.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.3 4.9 2.5 5.0
Green Ext Time (p_c), s 0.6 3.6 0.6 3.6

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 802 457 59 1116 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 872 497 64 1213 753
RTOR Reduction (vph) 0 259 0 9 0 0
Lane Group Flow (vph) 0 613 497 55 1213 753
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 20.6 20.6 25.4 55.8
Effective Green, g (s) 25.4 20.6 20.6 25.4 55.8
Actuated g/C Ratio 0.46 0.37 0.37 0.46 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1256 687 557 1518 1759
v/s Ratio Prot 0.22 c0.27 c0.36 0.43
v/s Ratio Perm 0.04
v/c Ratio 0.49 0.72 0.10 0.80 0.43
Uniform Delay, d1 10.6 15.1 11.5 13.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.9 0.1 3.4 0.8
Delay (s) 11.2 19.1 11.6 16.4 0.8
Level of Service B B B B A
Approach Delay (s) 11.2 18.2 10.4
Approach LOS B B B

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 9.8
Intersection Capacity Utilization 64.1% ICU Level of Service C
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) 27 747 401 420 683 5 86 5 268 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 849 456 477 776 6 98 6 305 11 19 38
RTOR Reduction (vph) 0 0 278 0 0 0 0 0 257 0 0 37
Lane Group Flow (vph) 31 849 178 477 782 0 52 52 48 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.39 0.39 0.16 0.52 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1314 609 549 1816 119 121 241 43 40
v/s Ratio Prot 0.02 c0.25 c0.14 0.22 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.58 0.65 0.29 0.87 0.43 0.44 0.43 0.20 0.70 0.02
Uniform Delay, d1 27.7 14.4 12.2 23.8 8.6 25.7 25.7 21.2 28.0 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.8 0.1 13.3 0.1 0.9 0.9 0.2 32.8 0.1
Delay (s) 37.9 15.3 12.3 37.1 8.7 26.6 26.6 21.4 60.9 27.6
Level of Service D B B D A C C C E C
Approach Delay (s) 14.8 19.5 22.7 42.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 58.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.7% ICU Level of Service A
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 (veh/h) 133 221 36 131 177 150 23 233 81 297 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 240 39 142 192 163 25 253 88 323 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 215 633 101 214 378 320 76 451 388 503 560 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.25 0.25 0.15 0.35 0.35
Sat Flow, veh/h 1774 3021 484 1774 1810 1534 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 141 142 192 163 25 253 88 323 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1755 1774 1810 1534 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.1 4.2 4.6 5.7 5.7 0.9 7.3 2.7 5.4 0.0 12.4
Cycle Q Clear(g_c), s 4.7 4.1 4.2 4.6 5.7 5.7 0.9 7.3 2.7 5.4 0.0 12.4
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 215 366 368 214 378 320 76 451 388 503 0 625
V/C Ratio(X) 0.67 0.38 0.38 0.66 0.51 0.51 0.33 0.56 0.23 0.64 0.00 0.69
Avail Cap(c_a), veh/h 274 812 814 274 839 711 223 789 680 578 0 840
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.3 20.4 20.5 25.3 21.1 21.1 27.8 19.8 18.1 24.1 0.0 16.7
Incr Delay (d2), s/veh 4.4 0.8 0.8 4.0 1.3 1.5 2.5 1.3 0.4 2.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.5 3.0 2.5 0.5 3.8 1.2 2.6 0.0 6.4
LnGrp Delay(d),s/veh 29.7 21.2 21.2 29.2 22.3 22.6 30.3 21.1 18.4 26.1 0.0 18.5
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 424 497 366 754
Approach Delay, s/veh 24.1 24.4 21.1 21.7
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 16.8 6.4 26.0 11.0 16.8 12.7 19.8
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.6 6.2 2.9 14.4 6.7 7.7 7.4 9.3
Green Ext Time (p_c), s 0.1 4.2 0.0 4.2 0.1 4.1 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 387 83 100 269 0 140 0 77 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 425 91 110 296 0 154 0 85
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1707 363 137 2126 0 340 0 146
Arrive On Green 0.04 0.59 0.59 0.16 1.00 0.00 0.10 0.00 0.10
Sat Flow, veh/h 1810 2900 616 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 258 258 110 296 0 154 0 85
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Cycle Q Clear(g_c), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1040 1030 137 2126 0 340 0 146
V/C Ratio(X) 0.72 0.25 0.25 0.80 0.14 0.00 0.45 0.00 0.58
Avail Cap(c_a), veh/h 199 1040 1030 224 2126 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 4.9 5.0 20.6 0.0 0.0 21.2 0.0 21.4
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.0 0.1 0.0 0.4 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.8 1.8 1.6 0.0 0.0 1.0 0.0 1.2
LnGrp Delay(d),s/veh 27.6 5.4 5.5 24.7 0.1 0.0 21.5 0.0 22.8
LnGrp LOS C A A C A C C
Approach Vol, veh/h 574 406 239
Approach Delay, s/veh 7.7 6.8 22.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 7.5 33.4 5.7 35.2 9.1
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 5.1 5.6 3.6 2.0 4.8
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.5

Intersection Summary
HCM 2010 Ctrl Delay 10.2
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 372 92 61 337 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 448 111 73 406 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1824 449 91 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2843 677 1757 3587 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 280 279 73 198 209 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1699 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1126 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.25 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1126 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.4 3.3 1.1 0.7 0.8 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.7 9.7 29.5 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 559 480 85 0
Approach Delay, s/veh 9.7 5.8 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.8 0.0 3.4 3.6
Green Ext Time (p_c), s 0.0 4.0 0.0 7.2 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.1
HCM 2010 LOS A

HCM 2010 TWSC Back AM.syn
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Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 226 0 15 0 1 0 16 14 0 0 31 328
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 282 0 19 0 1 0 20 18 0 0 39 410

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 24 570 2 14 570 5
          Stage 1 - - - - - - 2 567 - 3 3 -
          Stage 2 - - - - - - 22 3 - 11 567 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 993 425 - 1007 434 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1002 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 552 348 - - 355 1074
Mov Cap-2 Maneuver - - - - - - 350 1134 - - ~ -626 -
          Stage 1 - - - - - - - - - 840 896 -
          Stage 2 - - - - - - 592 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.3 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 350 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.057 - 0.178 - - - - - - 0.382
HCM Control Delay (s) 15.9 - 7.8 - - 0 - - - 10.4
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.6 - - - - - - 1.8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 119 134 38 50 146 1052 37 16 1477 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 214 89 137 128 81 57 168 1209 43 18 1698 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 290 107 165 151 82 57 163 1829 65 37 1618 731
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 651 1003 1810 977 688 1740 3441 122 1293 3471 1568
Grp Volume(v), veh/h 214 0 226 128 0 138 168 614 638 18 1698 0
Grp Sat Flow(s),veh/h/ln 1757 0 1654 1810 0 1665 1740 1748 1816 1293 1736 1568
Q Serve(g_s), s 10.3 0.0 11.7 6.2 0.0 7.3 8.3 22.5 22.5 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.3 0.0 11.7 6.2 0.0 7.3 8.3 22.5 22.5 1.2 41.3 0.0
Prop In Lane 1.00 0.61 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 290 0 273 151 0 139 163 929 965 37 1618 731
V/C Ratio(X) 0.74 0.00 0.83 0.85 0.00 0.99 1.03 0.66 0.66 0.49 1.05 0.00
Avail Cap(c_a), veh/h 317 0 299 151 0 139 163 929 965 106 1618 731
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.1 0.0 40.6 40.2 15.0 15.0 42.4 23.7 0.0
Incr Delay (d2), s/veh 8.5 0.0 16.8 34.6 0.0 74.0 78.9 2.1 2.1 9.9 36.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 6.6 4.5 0.0 6.2 7.5 11.3 11.7 0.5 27.8 0.0
LnGrp Delay(d),s/veh 43.7 0.0 52.5 74.7 0.0 114.6 119.3 17.1 17.1 52.3 60.3 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 440 266 1420 1716
Approach Delay, s/veh 48.2 95.4 29.2 60.2
Approach LOS D F C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.7 10.3 43.3 9.3 3.2 24.5
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 17.2

Intersection Summary
HCM 2010 Ctrl Delay 49.8
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1290 10 32 1618 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1500 12 37 1881 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1512 0 37 1881 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.43 0.02 c0.55
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.72 0.55 0.92 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 17.2 55.7 21.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 1.6 9.5 7.5 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 18.7 65.2 28.7 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.6 53.4 19.3 21.0
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
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 (veh/h) 54 1 19 9 1 20 17 208 15 76 519 168
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 70 1 25 12 1 26 22 270 19 99 674 218
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 486 7 179 459 21 182 550 1663 116 829 1306 422
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.50 0.50 0.50 0.50 0.50 0.50
Sat Flow, veh/h 1392 62 1545 1086 178 1573 626 3329 233 1062 2615 845
Grp Volume(v), veh/h 70 0 26 13 0 26 22 142 147 99 454 438
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1264 0 1573 626 1756 1806 1062 1761 1699
Q Serve(g_s), s 1.0 0.0 0.3 0.0 0.0 0.3 0.5 0.9 0.9 1.2 3.6 3.6
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.3 0.0 0.3 4.1 0.9 0.9 2.1 3.6 3.6
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 486 0 186 479 0 182 550 877 902 829 880 849
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.52 0.52
Avail Cap(c_a), veh/h 1662 0 1544 1616 0 1512 749 1434 1475 1167 1439 1388
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 0.0 8.3 8.2 0.0 8.3 4.9 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.5 0.3 1.7 1.6
LnGrp Delay(d),s/veh 8.9 0.0 8.4 8.2 0.0 8.4 4.9 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 96 39 311 991
Approach Delay, s/veh 8.8 8.3 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.4 14.4 6.4 14.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.6 2.3 6.1
Green Ext Time (p_c), s 0.2 4.2 0.2 4.1

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 929 776 98 935 616
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 988 826 104 995 655
RTOR Reduction (vph) 0 171 0 6 0 0
Lane Group Flow (vph) 0 817 826 98 995 655
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.29 c0.44 0.29 0.35
v/s Ratio Perm 0.06
v/c Ratio 0.88 0.87 0.12 0.87 0.35
Uniform Delay, d1 19.3 13.3 7.9 19.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.8 9.2 0.1 7.4 0.5
Delay (s) 29.0 22.5 8.0 26.6 0.5
Level of Service C C A C A
Approach Delay (s) 29.0 20.8 16.3
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 21.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 81.5% 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) 31 810 192 330 635 4 276 17 533 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1729 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1729 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 862 204 351 676 4 294 18 567 4 24 19
RTOR Reduction (vph) 0 0 132 0 1 0 0 0 485 0 0 19
Lane Group Flow (vph) 33 862 72 351 679 0 156 156 82 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Effective Green, g (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.35 0.35 0.15 0.47 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1246 568 504 1673 252 254 232 48 40
v/s Ratio Prot 0.02 c0.24 c0.10 0.19 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.69 0.13 0.70 0.41 0.62 0.61 0.36 0.58 0.01
Uniform Delay, d1 29.6 17.2 13.6 25.2 10.8 24.8 24.8 23.8 29.8 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.4 0.0 3.4 0.1 3.2 3.1 0.3 11.1 0.0
Delay (s) 40.8 18.5 13.6 28.5 10.9 27.9 27.8 24.2 40.9 29.4
Level of Service D B B C B C C C D C
Approach Delay (s) 18.3 16.9 25.5 36.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 61.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Back PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 347 83 175 400 294 162 437 155 263 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 354 85 179 408 300 165 446 158 268 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 168 881 209 211 622 519 199 522 446 357 442 63
Arrive On Green 0.09 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2862 679 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 219 220 179 408 300 165 446 158 268 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1758 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.5 8.7 8.6 16.2 13.8 7.9 20.0 7.0 6.6 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.5 8.7 8.6 16.2 13.8 7.9 20.0 7.0 6.6 0.0 15.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 168 549 541 211 622 519 199 522 446 357 0 505
V/C Ratio(X) 0.87 0.40 0.41 0.85 0.66 0.58 0.83 0.85 0.35 0.75 0.00 0.71
Avail Cap(c_a), veh/h 168 549 541 211 622 519 211 570 486 370 0 547
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.0 23.9 23.9 37.8 25.0 24.2 38.0 29.6 25.0 38.1 0.0 28.6
Incr Delay (d2), s/veh 34.8 0.6 0.6 26.2 5.3 4.6 22.3 11.7 0.6 8.0 0.0 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.2 4.3 5.8 9.3 6.6 5.1 11.9 3.1 3.5 0.0 8.4
LnGrp Delay(d),s/veh 73.8 24.4 24.5 64.0 30.4 28.8 60.3 41.3 25.6 46.2 0.0 32.8
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 585 887 769 628
Approach Delay, s/veh 36.8 36.6 42.2 38.5
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.9 12.0 33.1 12.7 29.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.6 10.7 9.9 17.4 9.1 18.2 8.6 22.0
Green Ext Time (p_c), s 0.0 7.2 0.0 3.9 0.0 5.6 0.1 2.6

Intersection Summary
HCM 2010 Ctrl Delay 38.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 459 138 151 447 0 348 0 151 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 464 139 153 452 0 352 0 153
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1370 407 191 1985 0 538 0 245
Arrive On Green 0.06 0.51 0.51 0.21 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2694 801 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 304 299 153 452 0 352 0 153
Grp Sat Flow(s),veh/h/ln 1810 1774 1722 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.1 5.2 4.1 0.0 0.0 4.8 0.0 4.5
Cycle Q Clear(g_c), s 2.3 5.1 5.2 4.1 0.0 0.0 4.8 0.0 4.5
Prop In Lane 1.00 0.47 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 902 876 191 1985 0 538 0 245
V/C Ratio(X) 0.78 0.34 0.34 0.80 0.23 0.00 0.65 0.00 0.62
Avail Cap(c_a), veh/h 235 902 876 233 1985 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.3 7.3 19.2 0.0 0.0 19.9 0.0 19.8
Incr Delay (d2), s/veh 4.0 0.9 0.9 12.2 0.3 0.0 0.5 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.7 2.6 2.6 0.1 0.0 2.3 0.0 2.0
LnGrp Delay(d),s/veh 27.2 8.2 8.2 31.3 0.3 0.0 20.4 0.0 20.7
LnGrp LOS C A A C A C C
Approach Vol, veh/h 688 605 505
Approach Delay, s/veh 10.5 8.1 20.5
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.8 29.4 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 6.1 7.2 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.3 1.0

Intersection Summary
HCM 2010 Ctrl Delay 12.5
HCM 2010 LOS B

HCM 2010 Signalized Intersection Summary Back PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 556 54 85 512 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 573 56 88 528 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1955 191 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3352 318 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 311 318 88 528 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1807 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.3 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.3 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1084 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.29 0.29 0.79 0.20 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1084 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.94 0.94 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.2 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.7 0.6 27.7 2.3 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 629 616 202 0
Approach Delay, s/veh 0.6 5.9 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.3 5.4
Green Ext Time (p_c), s 0.0 7.2 0.0 9.3 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.9
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 435 0 62 0 1 0 31 23 0 0 20 441
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 478 0 68 0 1 0 34 25 0 0 22 485

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 14 959 2 16 959 1
          Stage 1 - - - - - - 2 958 - 1 1 -
          Stage 2 - - - - - - 12 1 - 15 958 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 997 259 - 1004 259 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1003 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 540 182 - - 182 1087
Mov Cap-2 Maneuver - - - - - - 262 ~ -547 - - ~ -58 -
          Stage 1 - - - - - - - - - 724 899 -
          Stage 2 - - - - - - 542 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.1 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 262 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.13 - 0.295 - - - - - - 0.446
HCM Control Delay (s) 20.8 - 8.1 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.4 - 1.2 - - - - - - 2.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Back PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 211 34 13 18 267 1439 10 13 1355 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1870 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 268 56 222 34 16 19 281 1515 11 14 1426 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 61 241 114 46 55 292 1904 14 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 325 1290 1774 717 852 1810 3567 26 1810 3574 1599
Grp Volume(v), veh/h 268 0 278 34 0 35 281 744 782 14 1426 0
Grp Sat Flow(s),veh/h/ln 1774 0 1615 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.8 0.0 15.0 1.6 0.0 1.9 13.7 30.5 30.6 0.7 35.1 0.0
Cycle Q Clear(g_c), s 12.8 0.0 15.0 1.6 0.0 1.9 13.7 30.5 30.6 0.7 35.1 0.0
Prop In Lane 1.00 0.80 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 302 114 0 101 292 936 982 42 1414 633
V/C Ratio(X) 0.81 0.00 0.92 0.30 0.00 0.35 0.96 0.80 0.80 0.34 1.01 0.00
Avail Cap(c_a), veh/h 332 0 302 140 0 124 292 936 982 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.5 0.0 35.4 39.6 0.0 39.7 37.0 16.8 16.8 42.7 26.8 0.0
Incr Delay (d2), s/veh 14.0 0.0 32.0 2.0 0.0 2.9 42.7 5.3 5.0 4.7 26.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.5 0.0 9.4 0.9 0.0 0.9 10.2 16.0 16.8 0.4 22.2 0.0
LnGrp Delay(d),s/veh 48.5 0.0 67.4 41.6 0.0 42.6 79.6 22.0 21.8 47.3 52.8 0.0
LnGrp LOS D E D D E C C D F
Approach Vol, veh/h 546 69 1807 1440
Approach Delay, s/veh 58.1 42.1 30.9 52.8
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.0 15.7 37.1 3.9 2.7 32.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 9.4

Intersection Summary
HCM 2010 Ctrl Delay 43.1
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1687 14 54 1546 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1757 15 56 1610 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1771 0 56 1610 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.05 0.70 0.90 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 31.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 37.0 23.4 6.7 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 74.0 90.0 38.5 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 74.0 27.8
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 52.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Back PM.syn
9: Carmel Rancho Blvd & Shopping Center Dwy 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 177 10 20 40 10 30 38 542 18 11 388 85
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 190 11 22 43 11 32 41 583 19 12 417 91
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 624 143 286 538 106 402 574 1382 45 531 1145 248
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 1347 558 1117 1010 412 1568 893 3466 113 796 2872 621
Grp Volume(v), veh/h 190 0 33 54 0 32 41 295 307 12 254 254
Grp Sat Flow(s),veh/h/ln 1347 0 1675 1422 0 1568 893 1754 1825 796 1759 1734
Q Serve(g_s), s 2.9 0.0 0.3 0.0 0.0 0.4 0.8 2.8 2.8 0.3 2.4 2.4
Cycle Q Clear(g_c), s 3.5 0.0 0.3 0.5 0.0 0.4 3.2 2.8 2.8 3.1 2.4 2.4
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.36
Lane Grp Cap(c), veh/h 624 0 429 643 0 402 574 699 728 531 701 691
V/C Ratio(X) 0.30 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.36 0.37
Avail Cap(c_a), veh/h 1441 0 1445 1484 0 1353 873 1286 1339 797 1290 1272
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 7.9 0.0 6.5 6.6 0.0 6.5 6.0 5.0 5.0 6.2 4.9 4.9
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.2 1.2
LnGrp Delay(d),s/veh 8.0 0.0 6.6 6.6 0.0 6.6 6.0 5.2 5.2 6.2 5.0 5.0
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 223 86 643 520
Approach Delay, s/veh 7.8 6.6 5.2 5.0
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.9 13.2 9.9 13.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.5 5.1 2.5 5.2
Green Ext Time (p_c), s 0.6 3.7 0.6 3.7

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 804 462 59 1118 694
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 874 502 64 1215 754
RTOR Reduction (vph) 0 255 0 9 0 0
Lane Group Flow (vph) 0 619 502 55 1215 754
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 20.7 20.7 25.4 55.9
Effective Green, g (s) 25.4 20.7 20.7 25.4 55.9
Actuated g/C Ratio 0.45 0.37 0.37 0.45 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1254 689 558 1515 1759
v/s Ratio Prot 0.22 c0.27 c0.36 0.43
v/s Ratio Perm 0.04
v/c Ratio 0.49 0.73 0.10 0.80 0.43
Uniform Delay, d1 10.7 15.2 11.5 13.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 4.0 0.1 3.5 0.8
Delay (s) 11.3 19.2 11.6 16.6 0.8
Level of Service B B B B A
Approach Delay (s) 11.3 18.3 10.5
Approach LOS B B B

Intersection Summary
HCM 2000 Control Delay 12.0 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 55.9 Sum of lost time (s) 9.8
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Back + Proj AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 747 403 421 683 5 88 5 270 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 849 458 478 776 6 100 6 307 11 19 38
RTOR Reduction (vph) 0 0 280 0 0 0 0 0 258 0 0 37
Lane Group Flow (vph) 31 849 178 478 782 0 53 53 49 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.39 0.39 0.16 0.52 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1314 609 549 1816 119 121 241 43 40
v/s Ratio Prot 0.02 c0.25 c0.14 0.22 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.58 0.65 0.29 0.87 0.43 0.45 0.44 0.20 0.70 0.02
Uniform Delay, d1 27.7 14.4 12.2 23.8 8.6 25.7 25.7 21.2 28.0 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.8 0.1 13.7 0.1 1.0 0.9 0.2 32.8 0.1
Delay (s) 37.9 15.3 12.3 37.5 8.7 26.7 26.6 21.4 60.9 27.6
Level of Service D B B D A C C C E C
Approach Delay (s) 14.8 19.6 22.7 42.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 58.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.8% ICU Level of Service A
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 (veh/h) 133 222 36 133 179 155 23 233 82 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 241 39 145 195 168 25 253 89 324 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 214 640 102 214 383 325 76 450 388 500 558 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.25 0.25 0.15 0.35 0.35
Sat Flow, veh/h 1774 3023 482 1774 1810 1535 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 142 145 195 168 25 253 89 324 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1756 1774 1810 1535 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.1 4.2 4.7 5.8 5.9 0.9 7.3 2.7 5.5 0.0 12.5
Cycle Q Clear(g_c), s 4.7 4.1 4.2 4.7 5.8 5.9 0.9 7.3 2.7 5.5 0.0 12.5
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 214 371 372 214 383 325 76 450 388 500 0 623
V/C Ratio(X) 0.68 0.37 0.38 0.68 0.51 0.52 0.33 0.56 0.23 0.65 0.00 0.69
Avail Cap(c_a), veh/h 273 808 810 273 835 708 222 786 677 575 0 836
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.4 20.4 20.4 25.4 21.1 21.1 28.0 19.9 18.2 24.3 0.0 16.9
Incr Delay (d2), s/veh 4.5 0.8 0.8 4.5 1.3 1.5 2.5 1.3 0.4 2.1 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.6 3.0 2.6 0.5 3.8 1.2 2.7 0.0 6.4
LnGrp Delay(d),s/veh 30.0 21.1 21.2 30.0 22.3 22.6 30.4 21.3 18.6 26.3 0.0 18.7
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 425 508 367 755
Approach Delay, s/veh 24.2 24.6 21.2 22.0
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 17.0 6.4 26.0 11.0 17.0 12.7 19.8
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.7 6.2 2.9 14.5 6.7 7.9 7.5 9.3
Green Ext Time (p_c), s 0.1 4.3 0.0 4.2 0.1 4.2 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.9
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Back + Proj AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 390 83 101 278 0 140 0 77 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 429 91 111 305 0 154 0 85
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1708 360 138 2126 0 340 0 146
Arrive On Green 0.04 0.59 0.59 0.16 1.00 0.00 0.10 0.00 0.10
Sat Flow, veh/h 1810 2905 611 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 260 260 111 305 0 154 0 85
Grp Sat Flow(s),veh/h/ln 1810 1767 1750 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Cycle Q Clear(g_c), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1039 1029 138 2126 0 340 0 146
V/C Ratio(X) 0.72 0.25 0.25 0.80 0.14 0.00 0.45 0.00 0.58
Avail Cap(c_a), veh/h 199 1039 1029 224 2126 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 5.0 5.0 20.6 0.0 0.0 21.2 0.0 21.4
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.0 0.1 0.0 0.4 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.8 1.9 1.6 0.0 0.0 1.0 0.0 1.2
LnGrp Delay(d),s/veh 27.6 5.5 5.5 24.6 0.1 0.0 21.5 0.0 22.8
LnGrp LOS C A A C A C C
Approach Vol, veh/h 578 416 239
Approach Delay, s/veh 7.7 6.7 22.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 7.5 33.4 5.7 35.2 9.1
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 5.1 5.6 3.6 2.0 4.8
Green Ext Time (p_c), s 0.0 2.9 0.0 3.4 0.5

Intersection Summary
HCM 2010 Ctrl Delay 10.1
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 375 92 62 347 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 452 111 75 418 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1823 444 94 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2848 672 1757 3587 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 282 281 75 204 215 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1700 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1143 1124 94 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.25 0.25 0.80 0.15 0.15 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1143 1124 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.3 9.3 23.4 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 5.8 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.4 3.4 1.2 0.8 0.8 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.8 9.8 29.2 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 563 494 85 0
Approach Delay, s/veh 9.8 5.7 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.2 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.8 0.0 3.4 3.6
Green Ext Time (p_c), s 0.0 4.1 0.0 7.4 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.1
HCM 2010 LOS A

HCM 2010 TWSC Back + Proj AM.syn
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 226 0 18 0 1 0 27 19 0 0 34 328
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 282 0 22 0 1 0 34 24 0 0 42 410

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 26 570 2 17 570 5
          Stage 1 - - - - - - 2 567 - 3 3 -
          Stage 2 - - - - - - 24 3 - 14 567 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 990 425 - 1003 434 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 999 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 553 348 - - 355 1074
Mov Cap-2 Maneuver - - - - - - 348 1134 - - ~ -626 -
          Stage 1 - - - - - - - - - 840 896 -
          Stage 2 - - - - - - 587 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.2 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 348 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.097 - 0.178 - - - - - - 0.382
HCM Control Delay (s) 16.5 - 7.8 - - 0 - - - 10.4
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.3 - 0.6 - - - - - - 1.8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 120 134 38 50 148 1057 37 16 1479 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 214 89 138 128 81 57 170 1215 43 18 1700 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 290 107 166 151 82 57 163 1828 65 37 1617 730
Arrive On Green 0.17 0.17 0.17 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 648 1005 1810 977 688 1740 3442 122 1293 3471 1568
Grp Volume(v), veh/h 214 0 227 128 0 138 170 617 641 18 1700 0
Grp Sat Flow(s),veh/h/ln 1757 0 1654 1810 0 1665 1740 1748 1816 1293 1736 1568
Q Serve(g_s), s 10.3 0.0 11.8 6.2 0.0 7.3 8.3 22.7 22.7 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.3 0.0 11.8 6.2 0.0 7.3 8.3 22.7 22.7 1.2 41.3 0.0
Prop In Lane 1.00 0.61 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 290 0 273 151 0 139 163 928 964 37 1617 730
V/C Ratio(X) 0.74 0.00 0.83 0.85 0.00 0.99 1.04 0.66 0.66 0.49 1.05 0.00
Avail Cap(c_a), veh/h 317 0 298 151 0 139 163 928 964 106 1617 730
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.1 0.0 40.6 40.2 15.1 15.1 42.4 23.7 0.0
Incr Delay (d2), s/veh 8.4 0.0 17.0 34.7 0.0 74.2 82.5 2.2 2.1 9.9 37.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 6.7 4.5 0.0 6.2 7.7 11.4 11.8 0.5 27.9 0.0
LnGrp Delay(d),s/veh 43.6 0.0 52.8 74.8 0.0 114.8 122.8 17.2 17.2 52.4 60.9 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 441 266 1428 1718
Approach Delay, s/veh 48.3 95.5 29.8 60.8
Approach LOS D F C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.9 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.8 10.3 43.3 9.3 3.2 24.7
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 17.1

Intersection Summary
HCM 2010 Ctrl Delay 50.3
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1295 10 32 1620 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1506 12 37 1884 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1518 0 37 1884 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.43 0.02 c0.55
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.73 0.55 0.92 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 17.2 55.7 21.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 1.6 9.5 7.6 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 18.8 65.2 28.9 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.6 53.4 19.4 21.1
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
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 (veh/h) 54 1 19 9 1 20 18 212 15 76 522 168
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 70 1 25 12 1 26 23 275 19 99 678 218
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 484 7 179 457 21 182 549 1671 115 827 1313 422
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.50 0.50 0.50 0.50 0.50 0.50
Sat Flow, veh/h 1392 62 1545 1086 182 1573 624 3333 229 1057 2619 842
Grp Volume(v), veh/h 70 0 26 13 0 26 23 144 150 99 456 440
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1267 0 1573 624 1756 1807 1057 1761 1700
Q Serve(g_s), s 1.0 0.0 0.3 0.0 0.0 0.3 0.5 0.9 0.9 1.2 3.6 3.6
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.3 0.0 0.3 4.2 0.9 0.9 2.1 3.6 3.6
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 484 0 186 478 0 182 549 880 906 827 883 852
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.17 0.12 0.52 0.52
Avail Cap(c_a), veh/h 1656 0 1538 1610 0 1506 744 1429 1470 1157 1433 1383
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 0.0 8.3 8.2 0.0 8.3 4.9 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.5 0.3 1.7 1.6
LnGrp Delay(d),s/veh 9.0 0.0 8.4 8.2 0.0 8.4 4.9 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 96 39 317 995
Approach Delay, s/veh 8.8 8.4 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.4 14.5 6.4 14.5
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.6 2.3 6.2
Green Ext Time (p_c), s 0.2 4.2 0.2 4.1

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 930 780 98 937 621
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 989 830 104 997 661
RTOR Reduction (vph) 0 170 0 6 0 0
Lane Group Flow (vph) 0 819 830 98 997 661
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.29 c0.45 0.29 0.35
v/s Ratio Perm 0.06
v/c Ratio 0.88 0.88 0.12 0.87 0.35
Uniform Delay, d1 19.3 13.4 7.9 19.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.9 9.4 0.1 7.5 0.5
Delay (s) 29.2 22.8 8.0 26.7 0.5
Level of Service C C A C A
Approach Delay (s) 29.2 21.1 16.3
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 81.8% 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) 31 810 194 333 635 4 277 17 535 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 862 206 354 676 4 295 18 569 4 24 19
RTOR Reduction (vph) 0 0 133 0 1 0 0 0 486 0 0 19
Lane Group Flow (vph) 33 862 73 354 679 0 156 157 83 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Effective Green, g (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.35 0.35 0.15 0.47 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1246 568 504 1673 252 254 232 48 40
v/s Ratio Prot 0.02 c0.24 c0.10 0.19 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.69 0.13 0.70 0.41 0.62 0.62 0.36 0.58 0.01
Uniform Delay, d1 29.6 17.2 13.6 25.2 10.8 24.8 24.8 23.8 29.8 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.4 0.0 3.6 0.1 3.2 3.1 0.3 11.1 0.0
Delay (s) 40.8 18.5 13.6 28.8 10.9 27.9 27.9 24.2 40.9 29.4
Level of Service D B B C B C C C D C
Approach Delay (s) 18.3 17.0 25.5 36.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 61.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 71.0% ICU Level of Service C
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 (veh/h) 143 350 83 176 402 298 162 437 157 268 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 357 85 180 410 304 165 446 160 273 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 168 882 208 211 622 519 199 522 446 357 442 63
Arrive On Green 0.09 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2868 675 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 220 222 180 410 304 165 446 160 273 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1759 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.5 8.7 8.6 16.3 14.0 7.9 20.0 7.1 6.7 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.5 8.7 8.6 16.3 14.0 7.9 20.0 7.1 6.7 0.0 15.4
Prop In Lane 1.00 0.38 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 168 549 541 211 622 519 199 522 446 357 0 505
V/C Ratio(X) 0.87 0.40 0.41 0.85 0.66 0.59 0.83 0.85 0.36 0.76 0.00 0.71
Avail Cap(c_a), veh/h 168 549 541 211 622 519 211 570 486 370 0 547
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.0 23.9 24.0 37.8 25.0 24.3 38.0 29.6 25.0 38.2 0.0 28.6
Incr Delay (d2), s/veh 34.8 0.6 0.6 27.0 5.4 4.8 22.3 11.7 0.6 8.9 0.0 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.3 4.3 5.8 9.4 6.7 5.1 11.9 3.1 3.7 0.0 8.4
LnGrp Delay(d),s/veh 73.8 24.5 24.6 64.8 30.5 29.1 60.3 41.3 25.6 47.1 0.0 32.8
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 588 894 771 633
Approach Delay, s/veh 36.8 36.9 42.1 39.0
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.9 12.0 33.1 12.7 29.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.6 10.7 9.9 17.4 9.1 18.3 8.7 22.0
Green Ext Time (p_c), s 0.0 7.3 0.0 3.9 0.0 5.6 0.1 2.6

Intersection Summary
HCM 2010 Ctrl Delay 38.7
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 469 138 151 454 0 348 0 152 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 474 139 153 459 0 352 0 154
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1377 401 191 1984 0 538 0 245
Arrive On Green 0.06 0.51 0.51 0.21 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2709 789 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 309 304 153 459 0 352 0 154
Grp Sat Flow(s),veh/h/ln 1810 1774 1724 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.2 5.3 4.1 0.0 0.0 4.8 0.0 4.6
Cycle Q Clear(g_c), s 2.3 5.2 5.3 4.1 0.0 0.0 4.8 0.0 4.6
Prop In Lane 1.00 0.46 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 902 877 191 1984 0 538 0 245
V/C Ratio(X) 0.78 0.34 0.35 0.80 0.23 0.00 0.65 0.00 0.63
Avail Cap(c_a), veh/h 235 902 877 233 1984 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.86 0.86 0.86 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.3 7.3 19.2 0.0 0.0 19.9 0.0 19.8
Incr Delay (d2), s/veh 4.0 0.9 0.9 12.1 0.3 0.0 0.5 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.7 2.7 2.6 0.1 0.0 2.3 0.0 2.0
LnGrp Delay(d),s/veh 27.2 8.2 8.3 31.3 0.3 0.0 20.4 0.0 20.8
LnGrp LOS C A A C A C C
Approach Vol, veh/h 698 612 506
Approach Delay, s/veh 10.5 8.0 20.5
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.8 29.4 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 6.1 7.3 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.4 1.0

Intersection Summary
HCM 2010 Ctrl Delay 12.5
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 567 54 85 519 0 86 0 111 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 585 56 88 535 0 89 0 114 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1957 187 111 2617 0 297 0 174 0 205 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3358 312 1774 3668 0 1422 0 1611 0 1900 0
Grp Volume(v), veh/h 0 317 324 88 535 0 89 0 114 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1808 1774 1787 0 1422 0 1611 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.4 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.4 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.17 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1060 1083 111 2617 0 297 0 174 0 205 0
V/C Ratio(X) 0.00 0.30 0.30 0.79 0.20 0.00 0.30 0.00 0.66 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1060 1083 231 2617 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.93 0.93 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.2 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.7 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.2 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.7 0.7 27.7 2.3 0.0 21.4 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 641 623 203 0
Approach Delay, s/veh 0.7 5.9 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.4 5.4
Green Ext Time (p_c), s 0.0 7.3 0.0 9.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.9
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 435 0 74 0 1 0 38 27 0 0 27 441
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 478 0 81 0 1 0 42 30 0 0 30 485

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 18 959 2 18 959 1
          Stage 1 - - - - - - 2 958 - 1 1 -
          Stage 2 - - - - - - 16 1 - 17 958 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 991 259 - 1001 259 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 998 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 576 182 - - 182 1087
Mov Cap-2 Maneuver - - - - - - 276 ~ -547 - - ~ -58 -
          Stage 1 - - - - - - - - - 724 899 -
          Stage 2 - - - - - - 535 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 276 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.151 - 0.295 - - - - - - 0.446
HCM Control Delay (s) 20.4 - 8.1 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.2 - - - - - - 2.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Back + Proj PM.syn
7: SR 1 & Ocean Ave 1/27/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\1-29-16 Draft Report\Back + Proj PM.syn Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 213 34 13 18 268 1443 10 13 1360 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1870 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 270 54 224 34 16 19 282 1519 11 14 1432 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 59 243 114 46 55 292 1904 14 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 313 1300 1774 717 852 1810 3567 26 1810 3574 1599
Grp Volume(v), veh/h 270 0 278 34 0 35 282 746 784 14 1432 0
Grp Sat Flow(s),veh/h/ln 1774 0 1613 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.9 0.0 15.0 1.6 0.0 1.9 13.7 30.7 30.7 0.7 35.1 0.0
Cycle Q Clear(g_c), s 12.9 0.0 15.0 1.6 0.0 1.9 13.7 30.7 30.7 0.7 35.1 0.0
Prop In Lane 1.00 0.81 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 302 114 0 101 292 936 982 42 1414 633
V/C Ratio(X) 0.81 0.00 0.92 0.30 0.00 0.35 0.97 0.80 0.80 0.34 1.01 0.00
Avail Cap(c_a), veh/h 332 0 302 140 0 124 292 936 982 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.6 0.0 35.4 39.6 0.0 39.7 37.0 16.8 16.8 42.7 26.8 0.0
Incr Delay (d2), s/veh 14.6 0.0 32.2 2.0 0.0 2.9 43.6 5.3 5.1 4.7 27.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.6 0.0 9.4 0.9 0.0 0.9 10.3 16.1 16.9 0.4 22.4 0.0
LnGrp Delay(d),s/veh 49.2 0.0 67.6 41.6 0.0 42.6 80.5 22.1 21.9 47.3 53.9 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 548 69 1812 1446
Approach Delay, s/veh 58.5 42.1 31.1 53.9
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.0 15.7 37.1 3.9 2.7 32.7
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 9.2

Intersection Summary
HCM 2010 Ctrl Delay 43.7
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1691 14 54 1551 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1761 15 56 1616 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1775 0 56 1616 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.05 0.70 0.90 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 31.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 37.8 23.4 6.9 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 74.8 90.0 38.7 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 74.8 28.0
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 52.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 93.3% ICU Level of Service F
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 (veh/h) 177 10 22 40 10 30 39 545 18 11 393 85
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 190 11 24 43 11 32 42 586 19 12 423 91
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 623 135 294 536 105 402 572 1388 45 530 1153 246
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 1347 525 1145 1009 411 1569 888 3467 112 793 2880 614
Grp Volume(v), veh/h 190 0 35 54 0 32 42 296 309 12 257 257
Grp Sat Flow(s),veh/h/ln 1347 0 1669 1420 0 1569 888 1754 1825 793 1758 1735
Q Serve(g_s), s 2.9 0.0 0.4 0.0 0.0 0.4 0.8 2.8 2.8 0.3 2.4 2.4
Cycle Q Clear(g_c), s 3.5 0.0 0.4 0.5 0.0 0.4 3.2 2.8 2.8 3.1 2.4 2.4
Prop In Lane 1.00 0.69 0.80 1.00 1.00 0.06 1.00 0.35
Lane Grp Cap(c), veh/h 623 0 428 642 0 402 572 702 731 530 704 695
V/C Ratio(X) 0.31 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.36 0.37
Avail Cap(c_a), veh/h 1432 0 1432 1474 0 1345 864 1279 1331 790 1282 1265
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.0 0.0 6.6 6.6 0.0 6.6 6.1 5.0 5.0 6.2 4.9 4.9
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.2 1.2
LnGrp Delay(d),s/veh 8.1 0.0 6.6 6.7 0.0 6.6 6.1 5.2 5.2 6.2 5.0 5.0
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 225 86 647 526
Approach Delay, s/veh 7.9 6.6 5.3 5.1
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 10.0 13.3 10.0 13.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.5 5.1 2.5 5.2
Green Ext Time (p_c), s 0.6 3.8 0.6 3.7

Intersection Summary
HCM 2010 Ctrl Delay 5.7
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 853 538 61 1140 834
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 927 585 66 1239 907
RTOR Reduction (vph) 0 208 0 8 0 0
Lane Group Flow (vph) 0 719 585 58 1239 907
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 23.4 23.4 25.4 58.6
Effective Green, g (s) 25.4 23.4 23.4 25.4 58.6
Actuated g/C Ratio 0.43 0.40 0.40 0.43 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1196 743 602 1445 1759
v/s Ratio Prot 0.26 c0.31 c0.37 0.52
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.79 0.10 0.86 0.52
Uniform Delay, d1 12.7 15.4 11.0 15.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 5.7 0.1 5.6 1.1
Delay (s) 13.8 21.1 11.1 20.6 1.1
Level of Service B C B C A
Approach Delay (s) 13.8 20.1 12.4
Approach LOS B C B

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 9.8
Intersection Capacity Utilization 69.0% ICU Level of Service C
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) 27 773 401 467 734 5 86 5 293 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 878 456 531 834 6 98 6 333 11 19 38
RTOR Reduction (vph) 0 0 275 0 0 0 0 0 281 0 0 37
Lane Group Flow (vph) 31 878 181 531 840 0 52 52 52 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 23.4 23.4 9.2 30.9 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 23.4 23.4 9.2 30.9 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.40 0.40 0.16 0.53 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1342 622 542 1839 118 120 238 42 39
v/s Ratio Prot 0.02 c0.26 c0.15 0.24 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.12 0.00
v/c Ratio 0.58 0.65 0.29 0.98 0.46 0.44 0.43 0.22 0.71 0.02
Uniform Delay, d1 28.1 14.4 12.1 24.7 8.7 26.1 26.1 21.7 28.4 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.9 0.1 32.9 0.1 1.0 0.9 0.2 38.0 0.1
Delay (s) 38.3 15.3 12.2 57.6 8.8 27.1 27.0 21.8 66.5 28.0
Level of Service D B B E A C C C E C
Approach Delay (s) 14.8 27.7 23.1 45.0
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 20.4
Intersection Capacity Utilization 56.7% ICU Level of Service B
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 (veh/h) 133 229 36 140 183 172 23 294 85 325 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1821 1900
Adj Flow Rate, veh/h 145 249 39 152 199 187 25 320 92 353 509 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 202 654 101 204 391 332 75 510 440 465 614 54
Arrive On Green 0.11 0.22 0.22 0.11 0.22 0.22 0.04 0.28 0.28 0.14 0.37 0.37
Sat Flow, veh/h 1774 3038 470 1774 1810 1535 1675 1827 1575 3375 1649 146
Grp Volume(v), veh/h 145 142 146 152 199 187 25 320 92 353 0 554
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1535 1675 1827 1575 1688 0 1794
Q Serve(g_s), s 5.1 4.5 4.6 5.4 6.3 7.1 0.9 10.0 2.9 6.6 0.0 18.3
Cycle Q Clear(g_c), s 5.1 4.5 4.6 5.4 6.3 7.1 0.9 10.0 2.9 6.6 0.0 18.3
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 202 377 378 204 391 332 75 510 440 465 0 668
V/C Ratio(X) 0.72 0.38 0.39 0.75 0.51 0.56 0.33 0.63 0.21 0.76 0.00 0.83
Avail Cap(c_a), veh/h 253 749 752 253 774 657 205 728 628 533 0 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 27.9 21.9 21.9 27.9 22.5 22.8 30.2 20.5 18.0 27.1 0.0 18.6
Incr Delay (d2), s/veh 7.1 0.8 0.8 9.0 1.2 1.8 2.6 1.5 0.3 5.5 0.0 6.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 2.2 2.3 3.2 3.3 3.1 0.5 5.2 1.3 3.4 0.0 10.2
LnGrp Delay(d),s/veh 35.0 22.6 22.7 37.0 23.7 24.6 32.8 22.1 18.3 32.5 0.0 25.5
LnGrp LOS D C C D C C C C B C C
Approach Vol, veh/h 433 538 437 907
Approach Delay, s/veh 26.8 27.8 21.9 28.2
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 18.2 6.6 29.2 11.1 18.3 12.7 23.1
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.4 6.6 2.9 20.3 7.1 9.1 8.6 12.0
Green Ext Time (p_c), s 0.1 4.5 0.0 3.8 0.1 4.3 0.2 5.5

Intersection Summary
HCM 2010 Ctrl Delay 26.7
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Cum AM.syn
4: Crossroads Blvd & Rio Rd 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 93 387 83 115 275 20 140 4 85 15 3 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1799 1900 1810 1704 1900 1900 1900 1900
Adj Flow Rate, veh/h 102 425 91 126 302 22 154 4 93 16 3 34
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 6 5 0 0 0 0 0
Cap, veh/h 131 1617 343 158 1864 135 252 11 261 174 7 81
Arrive On Green 0.07 0.56 0.56 0.09 0.58 0.58 0.08 0.19 0.19 0.05 0.05 0.05
Sat Flow, veh/h 1810 2900 616 1723 3233 234 3343 60 1397 1319 133 1502
Grp Volume(v), veh/h 102 258 258 126 159 165 154 0 97 16 0 37
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1709 1757 1672 0 1457 1319 0 1635
Q Serve(g_s), s 3.9 5.3 5.4 5.0 3.0 3.1 3.1 0.0 4.1 0.8 0.0 1.5
Cycle Q Clear(g_c), s 3.9 5.3 5.4 5.0 3.0 3.1 3.1 0.0 4.1 0.8 0.0 1.5
Prop In Lane 1.00 0.35 1.00 0.13 1.00 0.96 1.00 0.92
Lane Grp Cap(c), veh/h 131 985 975 158 986 1014 252 0 272 174 0 88
V/C Ratio(X) 0.78 0.26 0.26 0.80 0.16 0.16 0.61 0.00 0.36 0.09 0.00 0.42
Avail Cap(c_a), veh/h 142 985 975 160 986 1014 764 0 333 404 0 374
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.9 8.0 8.0 31.2 6.9 6.9 31.4 0.0 24.8 31.7 0.0 32.0
Incr Delay (d2), s/veh 16.8 0.5 0.6 22.0 0.3 0.3 0.9 0.0 0.3 0.2 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.7 2.7 3.3 1.5 1.6 1.5 0.0 1.6 0.3 0.0 0.8
LnGrp Delay(d),s/veh 48.7 8.6 8.6 53.1 7.3 7.3 32.3 0.0 25.1 31.9 0.0 35.2
LnGrp LOS D A A D A A C C C D
Approach Vol, veh/h 618 450 251 53
Approach Delay, s/veh 15.2 20.1 29.5 34.2
Approach LOS B C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.9 43.0 9.3 7.8 8.6 44.4 17.1
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 7.0 7.4 5.1 3.5 5.9 5.1 6.1
Green Ext Time (p_c), s 0.0 2.5 0.2 0.4 0.0 3.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 20.2
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 395 92 61 378 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 476 111 73 455 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1848 428 91 2815 6 212 0 80 0 105 0
Arrive On Green 0.00 0.66 0.66 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2879 646 1757 3588 8 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 294 293 73 222 234 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1705 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.38 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1130 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.26 0.26 0.80 0.16 0.16 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1130 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.97 0.97 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 3.4 3.4 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.3 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.8 1.8 1.1 0.8 0.9 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 3.9 4.0 29.5 1.6 1.6 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 587 529 85 0
Approach Delay, s/veh 4.0 5.4 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 5.5 0.0 3.6 3.6
Green Ext Time (p_c), s 0.0 5.5 0.0 7.9 0.1

Intersection Summary
HCM 2010 Ctrl Delay 6.1
HCM 2010 LOS A

HCM 2010 TWSC Cum AM.syn
6: Carmel Rancho Blvd & Rio Rd 1/27/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\1-29-16 Draft Report\Cum AM.syn Page 16

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 249 0 15 0 1 0 16 14 0 0 31 369
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 311 0 19 0 1 0 20 18 0 0 39 461

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 24 628 2 14 628 5
          Stage 1 - - - - - - 2 625 - 3 3 -
          Stage 2 - - - - - - 22 3 - 11 625 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 993 393 - 1007 402 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1002 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 515 315 - - 322 1074
Mov Cap-2 Maneuver - - - - - - 304 1518 - - ~ -380 -
          Stage 1 - - - - - - - - - 822 896 -
          Stage 2 - - - - - - 546 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.4 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 304 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.066 - 0.196 - - - - - - 0.429
HCM Control Delay (s) 17.7 - 7.8 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.7 - - - - - - 2.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 129 134 38 50 159 1171 37 16 1632 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1868 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 220 82 148 128 81 57 183 1346 43 18 1876 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 293 98 177 151 81 57 163 1832 58 37 1614 729
Arrive On Green 0.17 0.17 0.17 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.46 0.00
Sat Flow, veh/h 1757 586 1057 1810 977 688 1740 3456 110 1293 3471 1568
Grp Volume(v), veh/h 220 0 230 128 0 138 183 680 709 18 1876 0
Grp Sat Flow(s),veh/h/ln 1757 0 1643 1810 0 1665 1740 1748 1818 1293 1736 1568
Q Serve(g_s), s 10.6 0.0 12.0 6.2 0.0 7.4 8.3 26.6 26.7 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.6 0.0 12.0 6.2 0.0 7.4 8.3 26.6 26.7 1.2 41.3 0.0
Prop In Lane 1.00 0.64 1.00 0.41 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 293 0 274 151 0 139 163 927 964 37 1614 729
V/C Ratio(X) 0.75 0.00 0.84 0.85 0.00 1.00 1.13 0.73 0.74 0.49 1.16 0.00
Avail Cap(c_a), veh/h 316 0 296 151 0 139 163 927 964 106 1614 729
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.2 0.0 40.7 40.3 16.1 16.1 42.5 23.8 0.0
Incr Delay (d2), s/veh 9.3 0.0 18.2 35.1 0.0 74.9 108.4 3.5 3.4 9.9 80.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 0.0 6.8 4.6 0.0 6.2 8.8 13.5 14.1 0.5 37.5 0.0
LnGrp Delay(d),s/veh 44.6 0.0 54.1 75.3 0.0 115.6 148.6 19.5 19.4 52.5 104.2 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 450 266 1572 1894
Approach Delay, s/veh 49.4 96.2 34.5 103.7
Approach LOS D F C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.0 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 14.0 10.3 43.3 9.4 3.2 28.7
Green Ext Time (p_c), s 0.5 0.0 0.0 0.0 0.0 13.4

Intersection Summary
HCM 2010 Ctrl Delay 71.4
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM Signalized Intersection Capacity Analysis Cum AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1409 10 32 1773 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1638 12 37 2062 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1650 0 37 2062 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.47 0.02 c0.60
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.79 0.55 1.01 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 18.4 55.7 23.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 2.4 9.5 21.6 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 20.8 65.2 45.4 1.3
Level of Service E D D D D E C E D A
Approach Delay (s) 59.6 53.4 21.3 33.3
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 32.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% 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 (veh/h) 56 1 19 9 1 20 17 231 15 76 560 174
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 73 1 25 12 1 26 22 300 19 99 727 226
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 476 7 179 448 24 183 528 1718 108 814 1354 421
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.51 0.51 0.51 0.51 0.51 0.51
Sat Flow, veh/h 1392 62 1545 1086 205 1573 592 3354 211 1034 2643 821
Grp Volume(v), veh/h 73 0 26 13 0 26 22 156 163 99 484 469
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1291 0 1573 592 1755 1810 1034 1761 1703
Q Serve(g_s), s 1.1 0.0 0.3 0.0 0.0 0.3 0.6 1.0 1.0 1.2 4.0 4.0
Cycle Q Clear(g_c), s 1.4 0.0 0.3 0.3 0.0 0.3 4.5 1.0 1.0 2.3 4.0 4.0
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.12 1.00 0.48
Lane Grp Cap(c), veh/h 476 0 187 471 0 183 528 899 927 814 902 873
V/C Ratio(X) 0.15 0.00 0.14 0.03 0.00 0.14 0.04 0.17 0.18 0.12 0.54 0.54
Avail Cap(c_a), veh/h 1607 0 1492 1564 0 1461 692 1386 1428 1100 1390 1345
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.2 0.0 8.6 8.5 0.0 8.6 5.1 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.5 0.5 0.3 1.9 1.9
LnGrp Delay(d),s/veh 9.2 0.0 8.7 8.5 0.0 8.7 5.1 2.8 2.8 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 99 39 341 1052
Approach Delay, s/veh 9.1 8.6 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.5 15.0 6.5 15.0
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.4 6.0 2.3 6.5
Green Ext Time (p_c), s 0.2 4.5 0.2 4.4

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Cum PM.syn
1: SR 1 & Carmel Valley Rd 1/27/2016
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 967 973 105 992 769
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1029 1035 112 1055 818
RTOR Reduction (vph) 0 104 0 5 0 0
Lane Group Flow (vph) 0 925 1035 107 1055 818
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.1 35.1 35.1 20.1 65.0
Effective Green, g (s) 20.1 35.1 35.1 20.1 65.0
Actuated g/C Ratio 0.31 0.54 0.54 0.31 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 870 1006 838 1072 1881
v/s Ratio Prot c0.33 c0.56 0.30 0.43
v/s Ratio Perm 0.07
v/c Ratio 1.06 1.03 0.13 0.98 0.43
Uniform Delay, d1 22.4 14.9 7.4 22.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.9 36.0 0.1 23.6 0.7
Delay (s) 71.3 50.9 7.5 45.9 0.7
Level of Service E D A D A
Approach Delay (s) 71.3 46.7 26.2
Approach LOS E D C

Intersection Summary
HCM 2000 Control Delay 43.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.8
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Cum PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 874 192 399 673 4 276 17 600 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1729 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1729 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 930 204 424 716 4 294 18 638 4 24 19
RTOR Reduction (vph) 0 0 120 0 1 0 0 0 536 0 0 19
Lane Group Flow (vph) 33 930 84 424 719 0 156 156 102 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Effective Green, g (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.37 0.37 0.14 0.49 0.14 0.14 0.14 0.02 0.02
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1319 602 486 1732 246 248 224 47 38
v/s Ratio Prot 0.02 c0.26 c0.12 0.20 c0.09 0.09 0.06 c0.01
v/s Ratio Perm 0.05 0.00
v/c Ratio 0.62 0.71 0.14 0.87 0.42 0.63 0.63 0.45 0.60 0.01
Uniform Delay, d1 30.7 17.1 13.3 27.0 10.6 25.9 25.8 25.3 30.9 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.2 1.4 0.0 15.3 0.1 3.9 3.6 0.5 12.8 0.0
Delay (s) 46.0 18.5 13.3 42.3 10.7 29.8 29.4 25.8 43.7 30.5
Level of Service D B B D B C C C D C
Approach Delay (s) 18.4 22.4 27.1 38.4
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 64.1 Sum of lost time (s) 20.4
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Cum PM.syn
3: SR 1 & Rio Rd 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 366 83 190 417 354 162 581 164 328 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1883 1900
Adj Flow Rate, veh/h 146 373 85 194 426 361 165 593 167 335 405 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 164 865 195 205 604 504 198 553 473 359 487 54
Arrive On Green 0.09 0.30 0.30 0.11 0.32 0.32 0.11 0.30 0.30 0.10 0.29 0.29
Sat Flow, veh/h 1774 2894 652 1792 1881 1571 1792 1845 1575 3476 1664 185
Grp Volume(v), veh/h 146 228 230 194 426 361 165 593 167 335 0 450
Grp Sat Flow(s),veh/h/ln 1774 1784 1763 1792 1881 1571 1792 1845 1575 1738 0 1849
Q Serve(g_s), s 7.3 9.3 9.5 9.7 17.9 18.2 8.1 27.0 7.5 8.6 0.0 20.5
Cycle Q Clear(g_c), s 7.3 9.3 9.5 9.7 17.9 18.2 8.1 27.0 7.5 8.6 0.0 20.5
Prop In Lane 1.00 0.37 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 164 533 527 205 604 504 198 553 473 359 0 541
V/C Ratio(X) 0.89 0.43 0.44 0.95 0.71 0.72 0.83 1.07 0.35 0.93 0.00 0.83
Avail Cap(c_a), veh/h 164 533 527 205 604 504 205 553 473 359 0 541
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.4 25.4 25.4 39.6 26.8 26.9 39.2 31.5 24.7 40.0 0.0 29.8
Incr Delay (d2), s/veh 41.0 0.7 0.7 47.6 6.8 8.4 23.7 58.9 0.5 30.8 0.0 10.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 4.7 4.7 7.5 10.4 9.0 5.3 22.7 3.3 5.7 0.0 12.0
LnGrp Delay(d),s/veh 81.5 26.0 26.1 87.2 33.6 35.4 62.9 90.4 25.2 70.8 0.0 40.6
LnGrp LOS F C C F C D E F C E D
Approach Vol, veh/h 604 981 925 785
Approach Delay, s/veh 39.5 44.8 73.7 53.5
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.7 31.2 12.0 33.1 13.0 31.9
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.7 11.5 10.1 22.5 9.3 20.2 10.6 29.0
Green Ext Time (p_c), s 0.0 7.6 0.0 2.3 0.0 5.1 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 177 459 138 163 453 47 348 9 169 43 8 86
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1883 1900 1881 1865 1900 1900 1900 1900
Adj Flow Rate, veh/h 179 464 139 165 458 47 352 9 171 43 8 87
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 1 1 0 0 0 0 0
Cap, veh/h 168 1231 366 166 1497 153 461 23 434 221 13 142
Arrive On Green 0.09 0.46 0.46 0.09 0.46 0.46 0.13 0.29 0.29 0.10 0.10 0.10
Sat Flow, veh/h 1810 2694 801 1792 3276 335 3476 80 1517 1223 136 1481
Grp Volume(v), veh/h 179 304 299 165 249 256 352 0 180 43 0 95
Grp Sat Flow(s),veh/h/ln 1810 1774 1721 1792 1789 1822 1738 0 1597 1223 0 1617
Q Serve(g_s), s 6.5 7.9 8.0 6.4 6.2 6.2 6.8 0.0 6.4 2.3 0.0 3.9
Cycle Q Clear(g_c), s 6.5 7.9 8.0 6.4 6.2 6.2 6.8 0.0 6.4 2.3 0.0 3.9
Prop In Lane 1.00 0.47 1.00 0.18 1.00 0.95 1.00 0.92
Lane Grp Cap(c), veh/h 168 810 787 166 817 833 461 0 457 221 0 156
V/C Ratio(X) 1.07 0.38 0.38 0.99 0.30 0.31 0.76 0.00 0.39 0.19 0.00 0.61
Avail Cap(c_a), veh/h 168 810 787 166 817 833 794 0 457 382 0 370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.79 0.79 0.79 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.8 12.5 12.5 31.7 12.0 12.0 29.3 0.0 20.1 29.6 0.0 30.4
Incr Delay (d2), s/veh 79.9 1.0 1.1 66.6 0.9 0.9 1.0 0.0 0.2 0.4 0.0 3.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.9 4.0 4.0 6.2 3.3 3.3 3.3 0.0 2.8 0.8 0.0 1.9
LnGrp Delay(d),s/veh 111.6 13.5 13.6 98.3 12.9 12.9 30.3 0.0 20.3 30.1 0.0 34.2
LnGrp LOS F B B F B B C C C C
Approach Vol, veh/h 782 670 532 138
Approach Delay, s/veh 36.0 34.0 26.9 32.9
Approach LOS D C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 36.0 13.3 10.7 10.0 36.0 24.0
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 8.4 10.0 8.8 5.9 8.5 8.2 8.4
Green Ext Time (p_c), s 0.0 2.6 0.4 0.5 0.0 3.1 0.9

Intersection Summary
HCM 2010 Ctrl Delay 32.9
HCM 2010 LOS C

HCM 2010 Signalized Intersection Summary Cum PM.syn
5: Carmel Center Pl & Rio Rd 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 617 54 85 577 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 636 56 88 595 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1975 174 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 0.60 0.60 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3385 289 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 342 350 88 595 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1812 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 4.8 4.8 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 4.8 4.8 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.16 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1087 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.32 0.32 0.79 0.23 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1087 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 5.0 5.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.7 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.5 2.5 1.3 1.3 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 5.7 5.7 27.7 2.3 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 692 683 202 0
Approach Delay, s/veh 5.7 5.6 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 6.8 0.0 4.7 5.4
Green Ext Time (p_c), s 0.0 5.9 0.0 10.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 7.8
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 496 0 62 0 1 0 31 23 0 0 20 506
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 545 0 68 0 1 0 34 25 0 0 22 556

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 14 1093 2 16 1093 1
          Stage 1 - - - - - - 2 1092 - 1 1 -
          Stage 2 - - - - - - 12 1 - 15 1092 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 997 216 - 1004 216 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1003 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 531 143 - - 143 1087
Mov Cap-2 Maneuver - - - - - - 228 ~ -283 - - ~ -32 -
          Stage 1 - - - - - - - - - 682 899 -
          Stage 2 - - - - - - 478 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.4 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 228 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.149 - 0.336 - - - - - - 0.512
HCM Control Delay (s) 23.5 - 8.3 - - 0 - - - 11.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.5 - - - - - - 3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Cum PM.syn
7: SR 1 & Ocean Ave 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 231 34 13 18 284 1657 10 13 1545 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1871 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 279 41 243 34 16 19 299 1744 11 14 1626 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 43 256 114 46 55 292 1906 12 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 231 1369 1774 717 852 1810 3571 23 1810 3574 1599
Grp Volume(v), veh/h 279 0 284 34 0 35 299 855 900 14 1626 0
Grp Sat Flow(s),veh/h/ln 1774 0 1600 1774 0 1569 1810 1753 1841 1810 1787 1599
Q Serve(g_s), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.4 39.5 0.7 35.1 0.0
Cycle Q Clear(g_c), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.4 39.5 0.7 35.1 0.0
Prop In Lane 1.00 0.86 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 299 114 0 101 292 936 983 42 1414 633
V/C Ratio(X) 0.84 0.00 0.95 0.30 0.00 0.35 1.03 0.91 0.92 0.34 1.15 0.00
Avail Cap(c_a), veh/h 332 0 299 140 0 124 292 936 983 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.8 0.0 35.6 39.6 0.0 39.7 37.2 18.8 18.9 42.7 26.8 0.0
Incr Delay (d2), s/veh 17.6 0.0 38.5 2.0 0.0 2.9 59.3 13.5 13.2 4.7 76.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.2 0.0 10.1 0.9 0.0 0.9 11.9 22.3 23.6 0.4 32.0 0.0
LnGrp Delay(d),s/veh 52.3 0.0 74.1 41.6 0.0 42.6 96.6 32.4 32.0 47.3 102.9 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 563 69 2054 1640
Approach Delay, s/veh 63.3 42.1 41.6 102.4
Approach LOS E D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.6 16.3 37.1 3.9 2.7 41.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.6

Intersection Summary
HCM 2010 Ctrl Delay 67.5
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1905 14 54 1736 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
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) 1023 18 18 24 12 54 14 1984 15 56 1808 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1998 0 56 1808 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.57 0.03 0.51
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.19 0.70 1.01 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 35.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 90.4 23.4 22.7 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 127.3 90.0 57.8 1.1
Level of Service E C E E E E F F E A
Approach Delay (s) 72.0 65.1 126.9 41.8
Approach LOS E E F D

Intersection Summary
HCM 2000 Control Delay 77.2 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Cum PM.syn
9: Carmel Rancho Blvd & Shopping Center Dwy 1/27/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 183 10 20 40 10 30 38 603 18 11 453 89
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 197 11 22 43 11 32 41 648 19 12 487 96
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 610 145 290 527 105 407 541 1445 42 503 1215 238
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.42 0.42 0.42 0.42 0.42 0.42
Sat Flow, veh/h 1347 558 1117 1016 403 1569 833 3479 102 749 2927 574
Grp Volume(v), veh/h 197 0 33 54 0 32 41 327 340 12 291 292
Grp Sat Flow(s),veh/h/ln 1347 0 1675 1419 0 1569 833 1754 1827 749 1758 1743
Q Serve(g_s), s 3.2 0.0 0.4 0.1 0.0 0.4 0.9 3.3 3.3 0.3 2.9 2.9
Cycle Q Clear(g_c), s 3.8 0.0 0.4 0.6 0.0 0.4 3.8 3.3 3.3 3.6 2.9 2.9
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.33
Lane Grp Cap(c), veh/h 610 0 435 631 0 407 541 728 759 503 730 724
V/C Ratio(X) 0.32 0.00 0.08 0.09 0.00 0.08 0.08 0.45 0.45 0.02 0.40 0.40
Avail Cap(c_a), veh/h 1355 0 1361 1398 0 1275 770 1212 1262 710 1215 1204
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.4 0.0 6.9 7.0 0.0 6.9 6.4 5.2 5.2 6.5 5.0 5.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.2 0.3 0.0 0.2 0.2 1.6 1.6 0.1 1.4 1.4
LnGrp Delay(d),s/veh 8.5 0.0 6.9 7.0 0.0 6.9 6.4 5.3 5.3 6.5 5.2 5.2
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 230 86 708 595
Approach Delay, s/veh 8.3 7.0 5.4 5.2
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 10.4 14.2 10.4 14.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.8 5.6 2.6 5.8
Green Ext Time (p_c), s 0.6 4.2 0.6 4.1

Intersection Summary
HCM 2010 Ctrl Delay 5.8
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 855 543 61 1142 835
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 929 590 66 1241 908
RTOR Reduction (vph) 0 205 0 8 0 0
Lane Group Flow (vph) 0 724 590 58 1241 908
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 23.5 23.5 25.4 58.7
Effective Green, g (s) 25.4 23.5 23.5 25.4 58.7
Actuated g/C Ratio 0.43 0.40 0.40 0.43 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1194 745 604 1443 1759
v/s Ratio Prot 0.26 c0.32 c0.37 0.52
v/s Ratio Perm 0.04
v/c Ratio 0.61 0.79 0.10 0.86 0.52
Uniform Delay, d1 12.8 15.5 11.0 15.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 5.9 0.1 5.8 1.1
Delay (s) 14.0 21.4 11.1 20.9 1.1
Level of Service B C B C A
Approach Delay (s) 14.0 20.3 12.5
Approach LOS B C B

Intersection Summary
HCM 2000 Control Delay 14.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 58.7 Sum of lost time (s) 9.8
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cum + Proj AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 773 403 468 734 5 88 5 295 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 878 458 532 834 6 100 6 335 11 19 38
RTOR Reduction (vph) 0 0 276 0 0 0 0 0 283 0 0 37
Lane Group Flow (vph) 31 878 182 532 840 0 53 53 52 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 23.4 23.4 9.2 30.9 4.4 4.4 9.2 1.5 1.5
Effective Green, g (s) 1.8 23.4 23.4 9.2 30.9 4.4 4.4 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.40 0.40 0.16 0.52 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1340 620 541 1836 120 122 238 42 39
v/s Ratio Prot 0.02 c0.26 c0.15 0.24 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.12 0.00
v/c Ratio 0.58 0.66 0.29 0.98 0.46 0.44 0.43 0.22 0.71 0.02
Uniform Delay, d1 28.2 14.5 12.1 24.8 8.8 26.1 26.1 21.7 28.5 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.9 0.1 34.1 0.1 0.9 0.9 0.2 38.0 0.1
Delay (s) 38.3 15.4 12.2 58.9 8.8 27.0 27.0 21.9 66.5 28.1
Level of Service D B B E A C C C E C
Approach Delay (s) 14.8 28.2 23.1 45.0
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 56.8% ICU Level of Service B
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 (veh/h) 133 230 36 142 185 177 23 294 86 326 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1821 1900
Adj Flow Rate, veh/h 145 250 39 154 201 192 25 320 93 354 509 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 201 662 102 203 396 336 75 510 439 463 612 54
Arrive On Green 0.11 0.22 0.22 0.11 0.22 0.22 0.04 0.28 0.28 0.14 0.37 0.37
Sat Flow, veh/h 1774 3040 468 1774 1810 1535 1675 1827 1575 3375 1649 146
Grp Volume(v), veh/h 145 143 146 154 201 192 25 320 93 354 0 554
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1535 1675 1827 1575 1688 0 1794
Q Serve(g_s), s 5.2 4.5 4.7 5.5 6.4 7.3 0.9 10.0 3.0 6.6 0.0 18.4
Cycle Q Clear(g_c), s 5.2 4.5 4.7 5.5 6.4 7.3 0.9 10.0 3.0 6.6 0.0 18.4
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 201 381 383 203 396 336 75 510 439 463 0 667
V/C Ratio(X) 0.72 0.37 0.38 0.76 0.51 0.57 0.33 0.63 0.21 0.77 0.00 0.83
Avail Cap(c_a), veh/h 252 745 748 252 770 653 204 724 624 530 0 774
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 28.1 21.8 21.9 28.1 22.5 22.9 30.4 20.7 18.1 27.3 0.0 18.7
Incr Delay (d2), s/veh 7.3 0.7 0.8 9.9 1.2 1.8 2.6 1.5 0.3 5.8 0.0 7.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 2.3 2.3 3.3 3.3 3.3 0.5 5.3 1.3 3.5 0.0 10.4
LnGrp Delay(d),s/veh 35.4 22.6 22.6 38.1 23.7 24.7 33.0 22.2 18.4 33.0 0.0 25.8
LnGrp LOS D C C D C C C C B C C
Approach Vol, veh/h 434 547 438 908
Approach Delay, s/veh 26.9 28.1 22.0 28.6
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 18.5 6.6 29.3 11.1 18.6 12.7 23.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.5 6.7 2.9 20.4 7.2 9.3 8.6 12.0
Green Ext Time (p_c), s 0.1 4.5 0.0 3.8 0.1 4.3 0.2 5.5

Intersection Summary
HCM 2010 Ctrl Delay 26.9
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 93 390 83 116 284 20 140 4 85 15 3 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1799 1900 1810 1704 1900 1900 1900 1900
Adj Flow Rate, veh/h 102 429 91 127 312 22 154 4 93 16 3 34
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 6 5 0 0 0 0 0
Cap, veh/h 131 1618 341 159 1869 131 252 11 261 174 7 81
Arrive On Green 0.07 0.56 0.56 0.09 0.58 0.58 0.08 0.19 0.19 0.05 0.05 0.05
Sat Flow, veh/h 1810 2905 611 1723 3240 227 3343 60 1397 1319 133 1502
Grp Volume(v), veh/h 102 260 260 127 164 170 154 0 97 16 0 37
Grp Sat Flow(s),veh/h/ln 1810 1767 1750 1723 1709 1758 1672 0 1457 1319 0 1635
Q Serve(g_s), s 3.9 5.3 5.4 5.1 3.1 3.2 3.1 0.0 4.1 0.8 0.0 1.5
Cycle Q Clear(g_c), s 3.9 5.3 5.4 5.1 3.1 3.2 3.1 0.0 4.1 0.8 0.0 1.5
Prop In Lane 1.00 0.35 1.00 0.13 1.00 0.96 1.00 0.92
Lane Grp Cap(c), veh/h 131 984 974 159 986 1014 252 0 272 174 0 88
V/C Ratio(X) 0.78 0.26 0.27 0.80 0.17 0.17 0.61 0.00 0.36 0.09 0.00 0.42
Avail Cap(c_a), veh/h 142 984 974 160 986 1014 764 0 333 404 0 374
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.9 8.1 8.1 31.1 6.9 6.9 31.4 0.0 24.8 31.7 0.0 32.0
Incr Delay (d2), s/veh 16.8 0.6 0.6 22.2 0.4 0.4 0.9 0.0 0.3 0.2 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.7 2.8 3.4 1.6 1.6 1.5 0.0 1.6 0.3 0.0 0.8
LnGrp Delay(d),s/veh 48.7 8.6 8.6 53.4 7.3 7.3 32.3 0.0 25.1 31.9 0.0 35.2
LnGrp LOS D A A D A A C C C D
Approach Vol, veh/h 622 461 251 53
Approach Delay, s/veh 15.2 20.0 29.5 34.2
Approach LOS B B C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 43.0 9.3 7.8 8.6 44.4 17.1
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 7.1 7.4 5.1 3.5 5.9 5.2 6.1
Green Ext Time (p_c), s 0.0 2.5 0.2 0.4 0.0 3.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 20.1
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 398 92 62 388 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 480 111 75 467 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1847 425 94 2815 6 212 0 80 0 105 0
Arrive On Green 0.00 0.66 0.66 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2884 642 1757 3588 8 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 296 295 75 228 240 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1706 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.38 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1144 1128 94 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.26 0.26 0.80 0.17 0.17 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1144 1128 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.97 0.97 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 3.5 3.5 23.4 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 5.8 0.3 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.8 1.8 1.2 0.9 0.9 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 4.0 4.0 29.2 1.6 1.6 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 591 543 85 0
Approach Delay, s/veh 4.0 5.4 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.2 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 5.5 0.0 3.6 3.6
Green Ext Time (p_c), s 0.0 5.6 0.0 8.1 0.1

Intersection Summary
HCM 2010 Ctrl Delay 6.1
HCM 2010 LOS A

HCM 2010 TWSC Cum + Proj AM.syn
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Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 249 0 18 0 1 0 27 19 0 0 34 369
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 311 0 22 0 1 0 34 24 0 0 42 461

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 26 628 2 17 628 5
          Stage 1 - - - - - - 2 625 - 3 3 -
          Stage 2 - - - - - - 24 3 - 14 625 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 990 393 - 1003 402 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 999 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 517 315 - - 322 1074
Mov Cap-2 Maneuver - - - - - - 304 1518 - - ~ -380 -
          Stage 1 - - - - - - - - - 822 896 -
          Stage 2 - - - - - - 542 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.3 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 304 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.111 - 0.196 - - - - - - 0.429
HCM Control Delay (s) 18.3 - 7.8 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.4 - 0.7 - - - - - - 2.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 130 134 38 50 161 1176 37 16 1634 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1868 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 220 81 149 128 81 57 185 1352 43 18 1878 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 294 97 178 151 81 57 163 1832 58 37 1614 729
Arrive On Green 0.17 0.17 0.17 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.46 0.00
Sat Flow, veh/h 1757 578 1063 1810 977 688 1740 3457 110 1293 3471 1568
Grp Volume(v), veh/h 220 0 230 128 0 138 185 683 712 18 1878 0
Grp Sat Flow(s),veh/h/ln 1757 0 1641 1810 0 1665 1740 1748 1819 1293 1736 1568
Q Serve(g_s), s 10.6 0.0 12.1 6.2 0.0 7.4 8.3 26.8 26.9 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.6 0.0 12.1 6.2 0.0 7.4 8.3 26.8 26.9 1.2 41.3 0.0
Prop In Lane 1.00 0.65 1.00 0.41 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 294 0 274 151 0 139 163 927 964 37 1614 729
V/C Ratio(X) 0.75 0.00 0.84 0.85 0.00 1.00 1.14 0.74 0.74 0.49 1.16 0.00
Avail Cap(c_a), veh/h 316 0 296 151 0 139 163 927 964 106 1614 729
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.2 0.0 40.7 40.3 16.1 16.1 42.5 23.8 0.0
Incr Delay (d2), s/veh 9.3 0.0 18.3 35.1 0.0 75.0 112.6 3.5 3.4 9.9 81.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 0.0 6.8 4.6 0.0 6.2 9.0 13.6 14.4 0.5 37.6 0.0
LnGrp Delay(d),s/veh 44.5 0.0 54.1 75.3 0.0 115.7 152.8 19.6 19.6 52.5 104.7 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 450 266 1580 1896
Approach Delay, s/veh 49.4 96.2 35.2 104.2
Approach LOS D F D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.0 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 14.1 10.3 43.3 9.4 3.2 28.9
Green Ext Time (p_c), s 0.5 0.0 0.0 0.0 0.0 13.3

Intersection Summary
HCM 2010 Ctrl Delay 71.8
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1414 10 32 1775 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1644 12 37 2064 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1656 0 37 2064 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.47 0.02 c0.60
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.79 0.55 1.01 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 18.5 55.7 23.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 2.5 9.5 21.8 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 21.0 65.2 45.6 1.3
Level of Service E D D D D E C E D A
Approach Delay (s) 59.6 53.4 21.4 33.5
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% 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 (veh/h) 56 1 19 9 1 20 18 235 15 76 563 174
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 73 1 25 12 1 26 23 305 19 99 731 226
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 474 7 179 446 24 182 527 1725 107 812 1360 420
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.51 0.51 0.51 0.51 0.51 0.51
Sat Flow, veh/h 1392 62 1545 1086 204 1573 589 3357 208 1029 2646 818
Grp Volume(v), veh/h 73 0 26 13 0 26 23 159 165 99 486 471
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1290 0 1573 589 1755 1810 1029 1761 1704
Q Serve(g_s), s 1.1 0.0 0.3 0.0 0.0 0.3 0.6 1.0 1.1 1.2 4.0 4.0
Cycle Q Clear(g_c), s 1.4 0.0 0.3 0.3 0.0 0.3 4.6 1.0 1.1 2.3 4.0 4.0
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.11 1.00 0.48
Lane Grp Cap(c), veh/h 474 0 186 470 0 182 527 902 930 812 905 876
V/C Ratio(X) 0.15 0.00 0.14 0.03 0.00 0.14 0.04 0.18 0.18 0.12 0.54 0.54
Avail Cap(c_a), veh/h 1601 0 1486 1558 0 1455 687 1380 1423 1092 1384 1340
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.2 0.0 8.6 8.5 0.0 8.6 5.1 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.5 0.5 0.3 1.9 1.9
LnGrp Delay(d),s/veh 9.3 0.0 8.7 8.5 0.0 8.7 5.1 2.8 2.8 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 99 39 347 1056
Approach Delay, s/veh 9.1 8.7 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.5 15.1 6.5 15.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.4 6.0 2.3 6.6
Green Ext Time (p_c), s 0.2 4.5 0.2 4.4

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 968 977 105 994 774
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1030 1039 112 1057 823
RTOR Reduction (vph) 0 103 0 5 0 0
Lane Group Flow (vph) 0 927 1039 107 1057 823
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.1 35.1 35.1 20.1 65.0
Effective Green, g (s) 20.1 35.1 35.1 20.1 65.0
Actuated g/C Ratio 0.31 0.54 0.54 0.31 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 870 1006 838 1072 1881
v/s Ratio Prot c0.33 c0.56 0.30 0.44
v/s Ratio Perm 0.07
v/c Ratio 1.07 1.03 0.13 0.99 0.44
Uniform Delay, d1 22.4 14.9 7.4 22.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.5 37.1 0.1 24.0 0.7
Delay (s) 72.0 52.1 7.5 46.3 0.7
Level of Service E D A D A
Approach Delay (s) 72.0 47.8 26.4
Approach LOS E D C

Intersection Summary
HCM 2000 Control Delay 44.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.8
Intersection Capacity Utilization 93.5% ICU Level of Service F
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) 31 874 194 402 673 4 277 17 602 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 930 206 428 716 4 295 18 640 4 24 19
RTOR Reduction (vph) 0 0 122 0 1 0 0 0 536 0 0 19
Lane Group Flow (vph) 33 930 84 428 719 0 156 157 104 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Effective Green, g (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.37 0.37 0.14 0.49 0.14 0.14 0.14 0.02 0.02
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1319 602 486 1732 246 248 224 47 38
v/s Ratio Prot 0.02 c0.26 c0.12 0.20 c0.09 0.09 0.06 c0.01
v/s Ratio Perm 0.05 0.00
v/c Ratio 0.62 0.71 0.14 0.88 0.42 0.63 0.63 0.46 0.60 0.01
Uniform Delay, d1 30.7 17.1 13.3 27.0 10.6 25.9 25.9 25.3 30.9 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.2 1.4 0.0 16.4 0.1 3.9 3.8 0.6 12.8 0.0
Delay (s) 46.0 18.5 13.3 43.4 10.7 29.8 29.7 25.9 43.7 30.5
Level of Service D B B D B C C C D C
Approach Delay (s) 18.4 22.9 27.1 38.4
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 64.1 Sum of lost time (s) 20.4
Intersection Capacity Utilization 76.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Cum + Proj PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 369 83 191 419 358 162 581 166 333 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1883 1900
Adj Flow Rate, veh/h 146 377 85 195 428 365 165 593 169 340 405 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 164 867 193 205 604 504 198 553 473 359 487 54
Arrive On Green 0.09 0.30 0.30 0.11 0.32 0.32 0.11 0.30 0.30 0.10 0.29 0.29
Sat Flow, veh/h 1774 2900 647 1792 1881 1571 1792 1845 1575 3476 1664 185
Grp Volume(v), veh/h 146 230 232 195 428 365 165 593 169 340 0 450
Grp Sat Flow(s),veh/h/ln 1774 1784 1764 1792 1881 1571 1792 1845 1575 1738 0 1849
Q Serve(g_s), s 7.3 9.4 9.5 9.7 18.0 18.5 8.1 27.0 7.6 8.8 0.0 20.5
Cycle Q Clear(g_c), s 7.3 9.4 9.5 9.7 18.0 18.5 8.1 27.0 7.6 8.8 0.0 20.5
Prop In Lane 1.00 0.37 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 164 533 527 205 604 504 198 553 473 359 0 541
V/C Ratio(X) 0.89 0.43 0.44 0.95 0.71 0.72 0.83 1.07 0.36 0.95 0.00 0.83
Avail Cap(c_a), veh/h 164 533 527 205 604 504 205 553 473 359 0 541
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.4 25.4 25.5 39.6 26.8 27.0 39.2 31.5 24.7 40.1 0.0 29.8
Incr Delay (d2), s/veh 41.0 0.7 0.7 48.9 6.9 8.7 23.7 58.9 0.6 33.8 0.0 10.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 4.7 4.7 7.6 10.4 9.2 5.3 22.7 3.4 5.9 0.0 12.0
LnGrp Delay(d),s/veh 81.5 26.1 26.2 88.5 33.7 35.7 62.9 90.4 25.3 73.9 0.0 40.6
LnGrp LOS F C C F C D E F C E D
Approach Vol, veh/h 608 988 927 790
Approach Delay, s/veh 39.4 45.3 73.6 54.9
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.7 31.2 12.0 33.1 13.0 31.9
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.7 11.5 10.1 22.5 9.3 20.5 10.8 29.0
Green Ext Time (p_c), s 0.0 7.6 0.0 2.3 0.0 5.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.4
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 177 469 138 163 460 47 348 9 170 43 8 86
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1883 1900 1881 1865 1900 1900 1900 1900
Adj Flow Rate, veh/h 179 474 139 165 465 47 352 9 172 43 8 87
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 1 1 0 0 0 0 0
Cap, veh/h 168 1238 360 166 1499 151 461 23 434 220 13 142
Arrive On Green 0.09 0.46 0.46 0.09 0.46 0.46 0.13 0.29 0.29 0.10 0.10 0.10
Sat Flow, veh/h 1810 2708 789 1792 3281 330 3476 79 1517 1222 136 1481
Grp Volume(v), veh/h 179 309 304 165 253 259 352 0 181 43 0 95
Grp Sat Flow(s),veh/h/ln 1810 1774 1724 1792 1789 1823 1738 0 1597 1222 0 1617
Q Serve(g_s), s 6.5 8.0 8.1 6.4 6.3 6.3 6.8 0.0 6.4 2.3 0.0 3.9
Cycle Q Clear(g_c), s 6.5 8.0 8.1 6.4 6.3 6.3 6.8 0.0 6.4 2.3 0.0 3.9
Prop In Lane 1.00 0.46 1.00 0.18 1.00 0.95 1.00 0.92
Lane Grp Cap(c), veh/h 168 810 788 166 817 833 461 0 457 220 0 156
V/C Ratio(X) 1.07 0.38 0.39 0.99 0.31 0.31 0.76 0.00 0.40 0.20 0.00 0.61
Avail Cap(c_a), veh/h 168 810 788 166 817 833 794 0 457 382 0 370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.78 0.78 0.78 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.8 12.5 12.5 31.7 12.0 12.0 29.3 0.0 20.1 29.6 0.0 30.4
Incr Delay (d2), s/veh 79.6 1.1 1.1 66.5 1.0 1.0 1.0 0.0 0.2 0.4 0.0 3.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.9 4.1 4.1 6.2 3.3 3.4 3.3 0.0 2.8 0.8 0.0 1.9
LnGrp Delay(d),s/veh 111.3 13.6 13.6 98.3 13.0 13.0 30.3 0.0 20.3 30.1 0.0 34.2
LnGrp LOS F B B F B B C C C C
Approach Vol, veh/h 792 677 533 138
Approach Delay, s/veh 35.7 33.8 26.9 32.9
Approach LOS D C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 36.0 13.3 10.7 10.0 36.0 24.0
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 8.4 10.1 8.8 5.9 8.5 8.3 8.4
Green Ext Time (p_c), s 0.0 2.6 0.4 0.5 0.0 3.2 0.9

Intersection Summary
HCM 2010 Ctrl Delay 32.7
HCM 2010 LOS C

HCM 2010 Signalized Intersection Summary Cum + Proj PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 628 54 85 584 0 86 0 111 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 647 56 88 602 0 89 0 114 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1976 171 111 2617 0 297 0 174 0 205 0
Arrive On Green 0.00 0.60 0.60 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3390 285 1774 3668 0 1422 0 1611 0 1900 0
Grp Volume(v), veh/h 0 347 356 88 602 0 89 0 114 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1812 1774 1787 0 1422 0 1611 0 1900 0
Q Serve(g_s), s 0.0 4.9 4.9 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 4.9 4.9 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.16 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1060 1086 111 2617 0 297 0 174 0 205 0
V/C Ratio(X) 0.00 0.33 0.33 0.79 0.23 0.00 0.30 0.00 0.66 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1060 1086 231 2617 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 5.0 5.0 23.1 2.2 0.0 21.2 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.7 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.5 2.6 1.3 1.3 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 5.7 5.7 27.7 2.4 0.0 21.4 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 703 690 203 0
Approach Delay, s/veh 5.7 5.6 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 6.9 0.0 4.7 5.4
Green Ext Time (p_c), s 0.0 5.9 0.0 10.5 0.3

Intersection Summary
HCM 2010 Ctrl Delay 7.8
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 496 0 74 0 1 0 38 27 0 0 27 506
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 545 0 81 0 1 0 42 30 0 0 30 556

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 18 1093 2 18 1093 1
          Stage 1 - - - - - - 2 1092 - 1 1 -
          Stage 2 - - - - - - 16 1 - 17 1092 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 991 216 - 1001 216 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 998 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 585 143 - - 143 1087
Mov Cap-2 Maneuver - - - - - - 251 ~ -283 - - ~ -32 -
          Stage 1 - - - - - - - - - 682 899 -
          Stage 2 - - - - - - 471 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.3 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 251 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.166 - 0.336 - - - - - - 0.512
HCM Control Delay (s) 22.2 - 8.3 - - 0 - - - 11.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.6 - 1.5 - - - - - - 3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Cum + Proj PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 233 34 13 18 285 1661 10 13 1550 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1871 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 280 40 245 34 16 19 300 1748 11 14 1632 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 42 257 114 46 55 292 1906 12 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 224 1375 1774 717 852 1810 3571 22 1810 3574 1599
Grp Volume(v), veh/h 280 0 285 34 0 35 300 857 902 14 1632 0
Grp Sat Flow(s),veh/h/ln 1774 0 1599 1774 0 1569 1810 1753 1841 1810 1787 1599
Q Serve(g_s), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.6 39.7 0.7 35.1 0.0
Cycle Q Clear(g_c), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.6 39.7 0.7 35.1 0.0
Prop In Lane 1.00 0.86 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 299 114 0 101 292 936 983 42 1414 633
V/C Ratio(X) 0.84 0.00 0.95 0.30 0.00 0.35 1.03 0.92 0.92 0.34 1.15 0.00
Avail Cap(c_a), veh/h 332 0 299 140 0 124 292 936 983 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.8 0.0 35.7 39.6 0.0 39.7 37.2 18.9 18.9 42.7 26.8 0.0
Incr Delay (d2), s/veh 17.9 0.0 39.4 2.0 0.0 2.9 60.3 13.8 13.4 4.7 77.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.3 0.0 10.2 0.9 0.0 0.9 11.9 22.6 23.7 0.4 32.4 0.0
LnGrp Delay(d),s/veh 52.7 0.0 75.1 41.6 0.0 42.6 97.5 32.7 32.3 47.3 104.7 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 565 69 2059 1646
Approach Delay, s/veh 64.0 42.1 42.0 104.2
Approach LOS E D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.6 16.3 37.1 3.9 2.7 41.7
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 68.4
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1909 14 54 1741 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
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) 1023 18 18 24 12 54 14 1989 15 56 1814 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 2003 0 56 1814 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.57 0.03 0.51
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.19 0.70 1.01 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 35.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 91.6 23.4 23.6 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 128.6 90.0 58.7 1.1
Level of Service E C E E E E F F E A
Approach Delay (s) 72.0 65.1 128.2 42.4
Approach LOS E E F D

Intersection Summary
HCM 2000 Control Delay 77.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Cum + Proj PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 183 10 22 40 10 30 39 606 18 11 458 89
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 197 11 24 43 11 32 42 652 19 12 492 96
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 609 136 298 525 105 408 538 1450 42 502 1222 237
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.42 0.42 0.42 0.42 0.42 0.42
Sat Flow, veh/h 1347 525 1145 1015 402 1569 830 3480 101 747 2933 569
Grp Volume(v), veh/h 197 0 35 54 0 32 42 328 343 12 294 294
Grp Sat Flow(s),veh/h/ln 1347 0 1669 1417 0 1569 830 1754 1827 747 1758 1744
Q Serve(g_s), s 3.2 0.0 0.4 0.1 0.0 0.4 0.9 3.3 3.3 0.3 2.9 2.9
Cycle Q Clear(g_c), s 3.8 0.0 0.4 0.6 0.0 0.4 3.9 3.3 3.3 3.6 2.9 2.9
Prop In Lane 1.00 0.69 0.80 1.00 1.00 0.06 1.00 0.33
Lane Grp Cap(c), veh/h 609 0 434 630 0 408 538 731 761 502 732 726
V/C Ratio(X) 0.32 0.00 0.08 0.09 0.00 0.08 0.08 0.45 0.45 0.02 0.40 0.40
Avail Cap(c_a), veh/h 1348 0 1350 1389 0 1268 763 1205 1256 704 1208 1198
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.4 0.0 6.9 7.0 0.0 6.9 6.4 5.2 5.2 6.5 5.1 5.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.2 0.3 0.0 0.2 0.2 1.6 1.7 0.1 1.4 1.4
LnGrp Delay(d),s/veh 8.6 0.0 6.9 7.0 0.0 6.9 6.4 5.3 5.3 6.5 5.2 5.2
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 232 86 713 600
Approach Delay, s/veh 8.3 7.0 5.4 5.2
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 10.4 14.3 10.4 14.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.8 5.6 2.6 5.9
Green Ext Time (p_c), s 0.6 4.2 0.6 4.1

Intersection Summary
HCM 2010 Ctrl Delay 5.8
HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 133 222 36 126 179 155 23 228 82 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1836 1900 1827 1827 1759
Adj Flow Rate, veh/h 145 241 39 137 195 168 25 248 89 324 386 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 4 4 4 8
Cap, veh/h 220 658 105 217 391 583 77 565 197 519 605 491
Arrive On Green 0.12 0.22 0.22 0.12 0.22 0.22 0.05 0.22 0.22 0.15 0.33 0.33
Sat Flow, veh/h 1774 3023 483 1774 1810 2701 1675 2532 885 3375 1827 1484
Grp Volume(v), veh/h 145 138 142 137 195 168 25 169 168 324 386 45
Grp Sat Flow(s),veh/h/ln 1774 1750 1756 1774 1810 1351 1675 1744 1673 1688 1827 1484
Q Serve(g_s), s 4.5 3.9 4.0 4.3 5.5 3.0 0.8 4.8 5.1 5.2 10.4 1.2
Cycle Q Clear(g_c), s 4.5 3.9 4.0 4.3 5.5 3.0 0.8 4.8 5.1 5.2 10.4 1.2
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.53 1.00 1.00
Lane Grp Cap(c), veh/h 220 381 382 217 391 583 77 389 373 519 605 491
V/C Ratio(X) 0.66 0.36 0.37 0.63 0.50 0.29 0.33 0.43 0.45 0.62 0.64 0.09
Avail Cap(c_a), veh/h 283 838 841 283 867 1294 230 779 747 597 887 721
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.3 19.4 19.4 24.3 20.1 19.1 26.9 19.5 19.6 23.1 16.5 13.4
Incr Delay (d2), s/veh 3.6 0.7 0.7 3.0 1.2 0.3 2.4 0.9 1.0 1.6 1.4 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 2.0 2.0 2.3 2.9 1.1 0.4 2.4 2.4 2.5 5.5 0.5
LnGrp Delay(d),s/veh 27.9 20.1 20.1 27.3 21.3 19.4 29.4 20.4 20.6 24.7 17.9 13.5
LnGrp LOS C C C C C B C C C C B B
Approach Vol, veh/h 425 500 362 755
Approach Delay, s/veh 22.8 22.3 21.1 20.6
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.8 16.9 6.4 24.2 10.9 16.8 12.7 17.9
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.3 6.0 2.8 12.4 6.5 7.5 7.2 7.1
Green Ext Time (p_c), s 0.1 4.4 0.0 4.5 0.1 4.3 0.3 4.8

Intersection Summary
HCM 2010 Ctrl Delay 21.5
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1234 10 32 1569 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1435 12 37 1824 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1435 7 37 1824 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2092 824 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.41 0.02 c0.53
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.69 0.01 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.5 9.9 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.2 0.0 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.8 9.9 65.1 26.2 1.3
Level of Service E D D D D E B A E C A
Approach Delay (s) 59.4 53.3 18.3 19.2
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Proj PM-Miti.syn
3: SR 1 & Rio Rd 1/28/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\1-29-16 Draft Report\Existing + Proj PM-Miti.syn Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 350 83 167 402 298 162 427 157 268 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1849 1900 1881 1881 1900
Adj Flow Rate, veh/h 146 357 85 170 410 304 165 436 160 273 315 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 3 1 1 0
Cap, veh/h 177 950 223 206 652 959 201 626 228 374 459 390
Arrive On Green 0.10 0.33 0.33 0.11 0.35 0.35 0.11 0.25 0.25 0.11 0.24 0.24
Sat Flow, veh/h 1774 2868 675 1792 1881 2767 1792 2522 917 3476 1881 1598
Grp Volume(v), veh/h 146 220 222 170 410 304 165 303 293 273 315 45
Grp Sat Flow(s),veh/h/ln 1774 1784 1759 1792 1881 1383 1792 1757 1681 1738 1881 1598
Q Serve(g_s), s 6.7 7.9 8.0 7.7 15.2 6.7 7.5 13.0 13.3 6.3 12.7 1.8
Cycle Q Clear(g_c), s 6.7 7.9 8.0 7.7 15.2 6.7 7.5 13.0 13.3 6.3 12.7 1.8
Prop In Lane 1.00 0.38 1.00 1.00 1.00 0.55 1.00 1.00
Lane Grp Cap(c), veh/h 177 591 582 206 652 959 201 436 418 374 459 390
V/C Ratio(X) 0.83 0.37 0.38 0.83 0.63 0.32 0.82 0.69 0.70 0.73 0.69 0.12
Avail Cap(c_a), veh/h 177 591 582 221 652 959 221 569 544 388 586 498
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 36.8 21.3 21.3 36.1 22.8 20.0 36.2 28.5 28.5 36.0 28.6 24.5
Incr Delay (d2), s/veh 26.5 0.5 0.5 20.9 4.6 0.9 20.0 2.8 3.2 6.6 2.6 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 3.9 4.0 5.0 8.7 2.7 4.8 6.6 6.5 3.4 6.9 0.8
LnGrp Delay(d),s/veh 63.3 21.8 21.8 57.0 27.3 20.9 56.2 31.3 31.7 42.6 31.3 24.7
LnGrp LOS E C C E C C E C C D C C
Approach Vol, veh/h 588 884 761 633
Approach Delay, s/veh 32.1 30.8 36.9 35.7
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.3 31.8 13.0 25.3 12.0 33.1 12.7 25.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 9.7 10.0 9.5 14.7 8.7 17.2 8.3 15.3
Green Ext Time (p_c), s 0.0 7.6 0.0 4.7 0.0 6.1 0.1 4.8

Intersection Summary
HCM 2010 Ctrl Delay 33.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1623 14 54 1475 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1691 15 56 1536 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 8 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1691 7 56 1536 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 42.3 42.3 7.0 7.0 7.0 3.1 67.8 67.8 6.2 71.4 141.2
Effective Green, g (s) 42.3 42.3 7.0 7.0 7.0 3.1 67.8 67.8 6.2 71.4 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.48 0.04 0.51 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1028 516 85 87 80 39 1699 752 79 1807 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.00 0.05 0.21 0.21 0.03 0.36 1.00 0.01 0.71 0.85 0.49
Uniform Delay, d1 49.3 35.1 64.5 64.4 63.9 68.1 36.5 19.2 66.6 30.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.8 0.1 2.1 2.0 0.3 5.6 20.6 0.0 25.1 4.4 1.1
Delay (s) 76.1 35.2 66.6 66.5 64.2 73.6 57.2 19.2 91.7 34.7 1.1
Level of Service E D E E E E E B F C A
Approach Delay (s) 74.7 65.1 57.0 25.0
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 46.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 91.0% 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 (veh/h) 133 222 36 133 179 155 23 233 82 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1836 1900 1827 1827 1759
Adj Flow Rate, veh/h 145 241 39 145 195 168 25 253 89 324 386 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 4 4 4 8
Cap, veh/h 220 652 104 220 390 583 77 571 196 518 606 493
Arrive On Green 0.12 0.22 0.22 0.12 0.22 0.22 0.05 0.22 0.22 0.15 0.33 0.33
Sat Flow, veh/h 1774 3023 482 1774 1810 2701 1675 2546 873 3375 1827 1484
Grp Volume(v), veh/h 145 138 142 145 195 168 25 171 171 324 386 45
Grp Sat Flow(s),veh/h/ln 1774 1750 1756 1774 1810 1351 1675 1744 1675 1688 1827 1484
Q Serve(g_s), s 4.6 3.9 4.0 4.6 5.5 3.0 0.8 4.9 5.1 5.2 10.4 1.2
Cycle Q Clear(g_c), s 4.6 3.9 4.0 4.6 5.5 3.0 0.8 4.9 5.1 5.2 10.4 1.2
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.52 1.00 1.00
Lane Grp Cap(c), veh/h 220 377 379 220 390 583 77 391 376 518 606 493
V/C Ratio(X) 0.66 0.37 0.37 0.66 0.50 0.29 0.33 0.44 0.45 0.63 0.64 0.09
Avail Cap(c_a), veh/h 283 806 809 313 865 1291 230 777 746 596 886 720
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.4 19.5 19.5 24.4 20.1 19.1 27.0 19.5 19.6 23.1 16.5 13.4
Incr Delay (d2), s/veh 3.7 0.7 0.7 3.3 1.2 0.3 2.4 0.9 1.0 1.6 1.3 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 2.0 2.0 2.4 2.9 1.1 0.4 2.5 2.5 2.5 5.5 0.5
LnGrp Delay(d),s/veh 28.0 20.2 20.3 27.7 21.3 19.5 29.4 20.4 20.6 24.8 17.9 13.5
LnGrp LOS C C C C C B C C C C B B
Approach Vol, veh/h 425 508 367 755
Approach Delay, s/veh 22.9 22.5 21.1 20.6
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 16.8 6.4 24.3 10.9 16.8 12.7 18.0
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.6 6.0 2.8 12.4 6.6 7.5 7.2 7.1
Green Ext Time (p_c), s 0.1 4.4 0.0 4.5 0.1 4.3 0.3 4.8

Intersection Summary
HCM 2010 Ctrl Delay 21.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1295 10 32 1620 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1506 12 37 1884 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1506 7 37 1884 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.4 18.4 6.9 6.9 6.9 4.6 70.6 70.6 4.5 71.0 118.3
Effective Green, g (s) 18.4 18.4 6.9 6.9 6.9 4.6 70.6 70.6 4.5 71.0 118.3
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.60 0.60 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 533 261 97 103 91 67 2112 832 67 2063 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.43 0.02 c0.55
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.88 0.03 0.19 0.18 0.04 0.33 0.71 0.01 0.55 0.91 0.53
Uniform Delay, d1 48.8 42.4 53.0 53.0 52.6 55.3 16.7 9.7 55.9 20.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 0.1 1.6 1.5 0.3 2.9 1.4 0.0 9.5 7.1 1.3
Delay (s) 64.6 42.5 54.6 54.5 52.8 58.2 18.2 9.7 65.4 28.0 1.3
Level of Service E D D D D E B A E C A
Approach Delay (s) 63.4 53.5 18.7 20.5
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 118.3 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
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 (veh/h) 143 350 83 176 402 298 162 437 157 268 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1849 1900 1881 1881 1900
Adj Flow Rate, veh/h 146 357 85 180 410 304 165 446 160 273 315 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 3 1 1 0
Cap, veh/h 176 931 219 216 650 956 200 635 226 373 463 393
Arrive On Green 0.10 0.32 0.32 0.12 0.35 0.35 0.11 0.25 0.25 0.11 0.25 0.25
Sat Flow, veh/h 1774 2868 675 1792 1881 2767 1792 2538 903 3476 1881 1599
Grp Volume(v), veh/h 146 220 222 180 410 304 165 308 298 273 315 45
Grp Sat Flow(s),veh/h/ln 1774 1784 1759 1792 1881 1383 1792 1757 1684 1738 1881 1599
Q Serve(g_s), s 6.8 8.0 8.1 8.2 15.2 6.8 7.5 13.3 13.5 6.4 12.7 1.8
Cycle Q Clear(g_c), s 6.8 8.0 8.1 8.2 15.2 6.8 7.5 13.3 13.5 6.4 12.7 1.8
Prop In Lane 1.00 0.38 1.00 1.00 1.00 0.54 1.00 1.00
Lane Grp Cap(c), veh/h 176 579 571 216 650 956 200 440 422 373 463 393
V/C Ratio(X) 0.83 0.38 0.39 0.83 0.63 0.32 0.82 0.70 0.71 0.73 0.68 0.11
Avail Cap(c_a), veh/h 176 579 571 221 650 956 221 567 544 387 585 497
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 37.0 21.8 21.8 36.0 22.9 20.1 36.3 28.5 28.6 36.1 28.6 24.5
Incr Delay (d2), s/veh 26.9 0.5 0.5 22.9 4.6 0.9 20.1 3.0 3.4 6.7 2.6 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 4.0 4.0 5.4 8.7 2.7 4.8 6.8 6.6 3.4 6.9 0.8
LnGrp Delay(d),s/veh 63.9 22.3 22.3 58.9 27.5 21.0 56.5 31.5 31.9 42.8 31.2 24.6
LnGrp LOS E C C E C C E C C D C C
Approach Vol, veh/h 588 894 771 633
Approach Delay, s/veh 32.6 31.6 37.0 35.7
Approach LOS C C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.8 31.3 13.1 25.5 12.0 33.1 12.7 25.8
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.2 10.1 9.5 14.7 8.8 17.2 8.4 15.5
Green Ext Time (p_c), s 0.0 7.5 0.0 4.7 0.0 6.0 0.1 4.8

Intersection Summary
HCM 2010 Ctrl Delay 34.2
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1691 14 54 1551 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1761 15 56 1616 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 8 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1761 7 56 1616 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 41.3 41.3 7.0 7.0 7.0 3.1 68.8 68.8 6.2 72.4 141.2
Effective Green, g (s) 41.3 41.3 7.0 7.0 7.0 3.1 68.8 68.8 6.2 72.4 141.2
Actuated g/C Ratio 0.29 0.29 0.05 0.05 0.05 0.02 0.49 0.49 0.04 0.51 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1004 503 85 87 80 39 1724 764 79 1832 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.02 0.05 0.21 0.21 0.03 0.36 1.02 0.01 0.71 0.88 0.49
Uniform Delay, d1 49.9 35.8 64.5 64.4 63.9 68.1 36.2 18.6 66.6 30.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.2 0.1 2.1 2.0 0.3 5.6 27.3 0.0 25.1 5.8 1.1
Delay (s) 83.2 35.9 66.6 66.5 64.2 73.6 63.5 18.7 91.7 36.4 1.1
Level of Service F D E E E E E B F D A
Approach Delay (s) 81.6 65.1 63.2 26.5
Approach LOS F E E C

Intersection Summary
HCM 2000 Control Delay 50.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 855 543 61 1142 835
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 0.95 0.97 1.00
Frt 0.85 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 3469 3335 1759
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 3469 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 929 590 66 1241 908
RTOR Reduction (vph) 0 183 9 0 0 0
Lane Group Flow (vph) 0 746 647 0 1241 908
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Prot NA
Protected Phases 3 2 3 Free
Permitted Phases
Actuated Green, G (s) 25.2 15.9 25.2 50.9
Effective Green, g (s) 25.2 15.9 25.2 50.9
Actuated g/C Ratio 0.50 0.31 0.50 1.00
Clearance Time (s) 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 4.5
Lane Grp Cap (vph) 1366 1083 1651 1759
v/s Ratio Prot 0.27 0.19 c0.37 0.52
v/s Ratio Perm
v/c Ratio 0.55 0.60 0.75 0.52
Uniform Delay, d1 8.9 14.8 10.3 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 2.2 1.1
Delay (s) 9.6 15.7 12.6 1.1
Level of Service A B B A
Approach Delay (s) 9.6 15.7 7.7
Approach LOS A B A

Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 50.9 Sum of lost time (s) 9.8
Intersection Capacity Utilization 57.7% ICU Level of Service B
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 (veh/h) 133 230 36 142 185 177 23 294 86 326 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1835 1900 1827 1827 1759
Adj Flow Rate, veh/h 145 250 39 154 201 192 25 320 93 354 509 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 4 4 4 8
Cap, veh/h 209 647 100 211 388 579 75 698 199 484 657 534
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.26 0.26 0.14 0.36 0.36
Sat Flow, veh/h 1774 3040 468 1774 1810 2701 1675 2674 764 3375 1827 1485
Grp Volume(v), veh/h 145 143 146 154 201 192 25 207 206 354 509 45
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1351 1675 1743 1695 1688 1827 1485
Q Serve(g_s), s 4.9 4.4 4.5 5.2 6.1 3.8 0.9 6.2 6.4 6.3 15.5 1.3
Cycle Q Clear(g_c), s 4.9 4.4 4.5 5.2 6.1 3.8 0.9 6.2 6.4 6.3 15.5 1.3
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 209 373 374 211 388 579 75 455 442 484 657 534
V/C Ratio(X) 0.70 0.38 0.39 0.73 0.52 0.33 0.33 0.45 0.47 0.73 0.78 0.08
Avail Cap(c_a), veh/h 264 780 784 264 807 1204 214 724 704 555 826 671
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.5 21.1 21.1 26.6 21.7 20.8 29.0 19.4 19.5 25.6 17.8 13.2
Incr Delay (d2), s/veh 5.6 0.8 0.8 7.5 1.3 0.4 2.5 0.9 0.9 4.2 3.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 2.2 2.2 3.0 3.2 1.4 0.5 3.1 3.1 3.2 8.5 0.5
LnGrp Delay(d),s/veh 32.1 21.9 22.0 34.1 23.0 21.2 31.5 20.3 20.4 29.9 21.7 13.3
LnGrp LOS C C C C C C C C C C C B
Approach Vol, veh/h 434 547 438 908
Approach Delay, s/veh 25.3 25.5 21.0 24.5
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 17.5 6.5 27.4 11.1 17.6 12.7 21.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.2 6.5 2.9 17.5 6.9 8.1 8.3 8.4
Green Ext Time (p_c), s 0.1 4.7 0.0 4.7 0.1 4.5 0.3 6.1

Intersection Summary
HCM 2010 Ctrl Delay 24.2
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1414 10 32 1775 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1644 12 37 2064 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1644 7 37 2064 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.2 17.2 6.9 6.9 6.9 4.6 71.7 71.7 4.5 72.1 118.2
Effective Green, g (s) 17.2 17.2 6.9 6.9 6.9 4.6 71.7 71.7 4.5 72.1 118.2
Actuated g/C Ratio 0.15 0.15 0.06 0.06 0.06 0.04 0.61 0.61 0.04 0.61 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 499 244 97 104 91 67 2146 846 67 2097 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.46 0.02 c0.60
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.94 0.04 0.19 0.18 0.04 0.33 0.77 0.01 0.55 0.98 0.53
Uniform Delay, d1 50.0 43.4 53.0 53.0 52.5 55.3 17.1 9.2 55.9 22.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.6 0.1 1.6 1.5 0.3 2.9 2.0 0.0 9.5 16.1 1.3
Delay (s) 75.5 43.5 54.6 54.4 52.8 58.2 19.1 9.2 65.4 38.6 1.3
Level of Service E D D D D E B A E D A
Approach Delay (s) 73.8 53.5 19.5 28.5
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 30.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 118.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% 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) 0 968 977 105 994 774
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 0.95 0.97 1.00
Frt 0.85 0.99 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 3481 3467 1881
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 3481 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1030 1039 112 1057 823
RTOR Reduction (vph) 0 95 5 0 0 0
Lane Group Flow (vph) 0 935 1146 0 1057 823
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Prot NA
Protected Phases 3 2 3 Free
Permitted Phases
Actuated Green, G (s) 20.3 26.8 20.3 56.9
Effective Green, g (s) 20.3 26.8 20.3 56.9
Actuated g/C Ratio 0.36 0.47 0.36 1.00
Clearance Time (s) 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 4.5
Lane Grp Cap (vph) 1003 1639 1236 1881
v/s Ratio Prot c0.33 c0.33 0.30 0.44
v/s Ratio Perm
v/c Ratio 0.93 0.70 0.86 0.44
Uniform Delay, d1 17.6 11.9 16.9 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.1 1.4 6.4 0.7
Delay (s) 32.7 13.2 23.4 0.7
Level of Service C B C A
Approach Delay (s) 32.7 13.2 13.5
Approach LOS C B B

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 56.9 Sum of lost time (s) 9.8
Intersection Capacity Utilization 72.4% ICU Level of Service C
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 (veh/h) 143 369 83 191 419 358 162 581 166 333 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1849 1900 1881 1881 1900
Adj Flow Rate, veh/h 146 377 85 195 428 365 165 593 169 340 405 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 3 1 1 0
Cap, veh/h 169 894 199 211 623 916 199 751 213 370 515 438
Arrive On Green 0.10 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.11 0.27 0.27
Sat Flow, veh/h 1774 2900 647 1792 1881 2766 1792 2698 767 3476 1881 1600
Grp Volume(v), veh/h 146 230 232 195 428 365 165 386 376 340 405 45
Grp Sat Flow(s),veh/h/ln 1774 1784 1764 1792 1881 1383 1792 1756 1708 1738 1881 1600
Q Serve(g_s), s 7.1 9.0 9.1 9.4 17.2 8.9 7.9 17.7 17.8 8.5 17.4 1.8
Cycle Q Clear(g_c), s 7.1 9.0 9.1 9.4 17.2 8.9 7.9 17.7 17.8 8.5 17.4 1.8
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 169 550 543 211 623 916 199 489 475 370 515 438
V/C Ratio(X) 0.87 0.42 0.43 0.92 0.69 0.40 0.83 0.79 0.79 0.92 0.79 0.10
Avail Cap(c_a), veh/h 169 550 543 211 623 916 211 543 528 370 560 477
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.9 24.0 24.1 38.1 25.3 22.5 38.0 29.1 29.2 38.6 29.3 23.7
Incr Delay (d2), s/veh 34.5 0.6 0.6 40.9 6.1 1.3 22.2 7.3 7.6 27.3 7.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.5 4.5 7.1 10.0 3.5 5.1 9.6 9.4 5.5 10.0 0.8
LnGrp Delay(d),s/veh 73.5 24.6 24.7 79.0 31.4 23.8 60.2 36.4 36.8 65.9 36.4 23.8
LnGrp LOS E C C E C C E D D E D C
Approach Vol, veh/h 608 988 927 790
Approach Delay, s/veh 36.4 38.0 40.8 48.4
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.8 12.0 33.1 13.0 29.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.4 11.1 9.9 19.4 9.1 19.2 10.5 19.8
Green Ext Time (p_c), s 0.0 7.8 0.0 4.0 0.0 5.7 0.0 4.3

Intersection Summary
HCM 2010 Ctrl Delay 41.0
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM Signalized Intersection Capacity Analysis Cum + Proj PM-Miti.syn
8: SR 1 & Carpenter St 1/28/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1909 14 54 1741 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1989 15 56 1814 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 7 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1989 8 56 1814 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 39.2 39.2 7.0 7.0 7.0 3.1 70.8 70.8 6.2 74.4 141.1
Effective Green, g (s) 39.2 39.2 7.0 7.0 7.0 3.1 70.8 70.8 6.2 74.4 141.1
Actuated g/C Ratio 0.28 0.28 0.05 0.05 0.05 0.02 0.50 0.50 0.04 0.53 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 953 478 85 88 80 39 1775 786 79 1884 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.56 0.03 0.51
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.07 0.05 0.21 0.20 0.03 0.36 1.12 0.01 0.71 0.96 0.49
Uniform Delay, d1 50.9 37.3 64.4 64.4 63.8 68.0 35.1 17.6 66.6 32.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.0 0.1 2.1 2.0 0.3 5.6 62.4 0.0 25.1 13.3 1.1
Delay (s) 101.9 37.4 66.5 66.4 64.1 73.6 97.6 17.6 91.7 45.3 1.1
Level of Service F D E E E E F B F D A
Approach Delay (s) 99.7 65.1 96.8 33.3
Approach LOS F E F C

Intersection Summary
HCM 2000 Control Delay 67.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 141.1 Sum of lost time (s) 17.9
Intersection Capacity Utilization 98.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 28.0 43.6 0.12 9.5 D

Total IV 47.9 31.2 79.1 0.38 17.5 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.6 22.7 0.12 18.3 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.2 42.5 0.27 22.9 B

Total IV 51.4 13.8 65.2 0.39 21.3 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 6.6 31.6 0.11 12.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.3 12.3 0.04 12.2 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.7 37.8 0.17 16.1 C

Total 132.2 39.5 171.7 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 79.2 0.0 79.2 0.43 19.6 B

Total 145.3 37.6 182.9 0.77 15.1 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Existing AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 28.0 43.6 0.12 9.5 D 28.0 43.6 0.12 9.5 D

Total IV 47.9 31.2 79.1 0.38 17.5 C 31.2 79.1 0.38 17.5 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.6 22.7 0.12 18.3 C 3.6 22.7 0.12 18.3 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.2 42.5 0.27 22.9 B 10.2 42.5 0.27 22.9 B

Total IV 51.4 13.8 65.2 0.39 21.3 B 13.8 65.2 0.39 21.3 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.8 89.9 0.43 17.3 C 22.9 89.0 0.43 17.5 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 6.7 31.7 0.11 12.9 D 6.7 31.7 0.11 12.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.3 12.3 0.04 12.2 D 1.3 12.3 0.04 12.2 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.7 37.8 0.17 16.1 C 7.7 37.8 0.17 16.1 C

Total 132.2 39.5 171.7 0.76 15.8 C 38.6 170.8 0.76 15.9 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E 29.5 54.5 0.11 7.5 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C 36.3 168.5 0.77 16.4 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Existing + Project AM Existing + Project AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.6 38.9 0.27 24.9 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 30.9 46.5 0.12 8.9 E

Total IV 47.9 37.5 85.4 0.38 16.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.7 24.8 0.12 16.8 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.7 43.0 0.27 22.6 B

Total IV 51.4 16.4 67.8 0.39 20.5 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.7 89.8 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 9.9 34.9 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.6 13.6 0.04 11.0 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C

Total 131.7 44.3 176.0 0.77 15.7 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.5 56.5 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 41.8 173.5 0.77 15.9 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Existing PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.6 38.9 0.27 24.9 B 6.6 38.9 0.27 24.9 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 31.0 46.6 0.12 8.9 E 31.0 46.6 0.12 8.9 E

Total IV 47.9 37.6 85.5 0.38 16.2 C 37.6 85.5 0.38 16.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.7 24.8 0.12 16.8 C 5.7 24.8 0.12 16.8 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.7 43.0 0.27 22.6 B 10.7 43.0 0.27 22.6 B

Total IV 51.4 16.4 67.8 0.39 20.5 B 16.4 67.8 0.39 20.5 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.8 89.9 0.43 17.3 C 22.0 88.1 0.43 17.6 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.0 35.0 0.11 11.7 D 10.0 35.0 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.6 13.6 0.04 11.0 D 2.6 13.6 0.04 11.0 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C 8.1 37.7 0.18 17.1 C

Total 131.7 44.5 176.2 0.77 15.7 C 42.7 174.4 0.77 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.6 56.6 0.11 7.2 E 28.8 53.8 0.11 7.6 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C 39.1 170.8 0.77 16.1 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Existing + Project PM Existing + Project PM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.5 45.1 0.12 9.2 D

Total IV 47.9 32.7 80.6 0.38 17.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.7 22.8 0.12 18.2 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.4 42.7 0.27 22.8 B

Total IV 51.4 14.1 65.5 0.39 21.2 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 7.4 32.4 0.11 12.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.4 12.4 0.04 12.1 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C

Total 132.2 40.5 172.7 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Background AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.6 45.2 0.12 9.2 D 29.6 45.2 0.12 9.2 D

Total IV 47.9 32.8 80.7 0.38 17.2 C 32.8 80.7 0.38 17.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.8 22.9 0.12 18.2 C 3.8 22.9 0.12 18.2 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.4 42.7 0.27 22.8 B 10.4 42.7 0.27 22.8 B

Total IV 51.4 14.2 65.6 0.39 21.2 B 14.2 65.6 0.39 21.2 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 23.7 89.8 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 7.4 32.4 0.11 12.6 D 7.4 32.4 0.11 12.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.4 12.4 0.04 12.1 D 1.4 12.4 0.04 12.1 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C 7.8 37.9 0.17 16.0 C

Total 132.2 40.5 172.7 0.76 15.8 C 40.3 172.5 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.9 55.9 0.11 7.3 E 29.6 54.6 0.11 7.5 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 37.7 169.9 0.77 16.3 C 36.4 168.6 0.77 16.4 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Background + Project AM Background + Project AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.7 39.0 0.27 24.8 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 33.0 48.6 0.12 8.6 E

Total IV 47.9 39.7 87.6 0.38 15.8 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.8 24.9 0.12 16.7 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B

Total IV 51.4 16.7 68.1 0.39 20.4 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.1 35.1 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.7 13.7 0.04 10.9 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C

Total 131.7 44.8 176.5 0.77 15.6 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 6.9 17.9 0.04 8.4 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Background PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.8 39.1 0.27 24.8 B 6.8 39.1 0.27 24.8 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 33.1 48.7 0.12 8.5 E 33.1 48.7 0.12 8.5 E

Total IV 47.9 39.9 87.8 0.38 15.8 C 39.9 87.8 0.38 15.8 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.9 25.0 0.12 16.6 C 5.9 25.0 0.12 16.6 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B 10.9 43.2 0.27 22.5 B

Total IV 51.4 16.8 68.2 0.39 20.4 B 16.8 68.2 0.39 20.4 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 22.1 88.2 0.43 17.6 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.2 35.2 0.11 11.6 D 10.2 35.2 0.11 11.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.8 13.8 0.04 10.9 D 2.8 13.8 0.04 10.9 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C 8.1 37.7 0.18 17.1 C

Total 131.7 45.0 176.7 0.77 15.6 C 43.2 174.9 0.77 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.8 56.8 0.11 7.2 E 28.9 53.9 0.11 7.6 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 42.1 173.8 0.77 15.9 C 39.2 170.9 0.77 16.1 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Background + Project PM Background + Project PM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.3 35.6 0.27 27.2 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.9 45.5 0.12 9.1 D

Total IV 47.9 33.2 81.1 0.38 17.1 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.9 23.0 0.12 18.1 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B

Total IV 51.4 14.8 66.2 0.39 21.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 24.7 90.8 0.43 17.1 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 12.5 37.5 0.11 10.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 5.9 16.9 0.04 8.9 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C

Total 132.2 50.9 183.1 0.76 14.9 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.3 32.4 0.18 20.2 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 11.1 22.1 0.04 6.8 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 132.2 45.1 177.3 0.77 15.6 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Cumulative AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 30.0 45.6 0.12 9.1 D 30.0 45.6 0.12 9.1 D

Total IV 47.9 33.2 81.1 0.38 17.1 C 33.2 81.1 0.38 17.1 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.9 23.0 0.12 18.1 C 3.9 23.0 0.12 18.1 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B 10.9 43.2 0.27 22.5 B

Total IV 51.4 14.8 66.2 0.39 21.0 B 14.8 66.2 0.39 21.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 24.7 90.8 0.43 17.1 C 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 12.6 37.6 0.11 10.9 D 11.3 36.3 0.11 11.3 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 5.9 16.9 0.04 8.9 E 5.9 16.9 0.04 8.9 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C 7.8 37.9 0.17 16.0 C

Total 132.2 51.0 183.2 0.76 14.8 C 48.9 181.1 0.76 15.0 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.3 32.4 0.18 20.3 B 2.3 32.4 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 11.2 22.2 0.04 6.8 F 10.0 21.0 0.04 7.1 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E 30.7 55.7 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 45.2 177.4 0.77 15.6 C 43.0 175.2 0.77 15.8 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Cumulative Plus Project AM Cumulative Plus Project AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 7.0 39.3 0.27 24.6 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 34.7 50.3 0.12 8.3 E

Total IV 47.9 41.7 89.6 0.38 15.4 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 6.2 25.3 0.12 16.4 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 11.7 44.0 0.27 22.1 B

Total IV 51.4 17.9 69.3 0.39 20.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 25.1 91.2 0.43 17.0 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 19.5 44.5 0.11 9.2 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 8.2 19.2 0.04 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.3 37.9 0.18 17.0 C

Total 131.7 61.1 192.8 0.77 14.3 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.4 33.0 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 20.3 31.3 0.04 4.8 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 34.3 59.3 0.11 6.9 F
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 58.0 189.7 0.77 14.6 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Cumulative PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.9 39.2 0.27 24.7 B 6.9 39.2 0.27 24.7 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 34.9 50.5 0.12 8.2 E 34.9 50.5 0.12 8.2 E

Total IV 47.9 41.8 89.7 0.38 15.4 C 41.8 89.7 0.38 15.4 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 6.1 25.2 0.12 16.5 C 6.1 25.2 0.12 16.5 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 11.7 44.0 0.27 22.1 B 11.7 44.0 0.27 22.1 B

Total IV 51.4 17.8 69.2 0.39 20.1 B 17.8 69.2 0.39 20.1 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 25.2 91.3 0.43 17.0 C 24.1 90.2 0.43 17.2 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 19.8 44.8 0.11 9.1 D 18.9 43.9 0.11 9.3 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 8.3 19.3 0.04 7.8 E 8.3 19.3 0.04 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.3 37.9 0.18 17.0 C 8.3 37.9 0.18 17.0 C

Total 131.7 61.6 193.3 0.77 14.3 C 59.6 191.3 0.77 14.4 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.4 33.0 0.18 19.6 B 3.4 33.0 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 20.4 31.4 0.04 4.8 F 19.5 30.5 0.04 4.9 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 34.5 59.5 0.11 6.9 F 32.5 57.5 0.11 7.1 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 58.3 190.0 0.77 14.5 C 55.4 187.1 0.77 14.8 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Cumulative Plus Project PM Cumulative Plus Project PM-Miti
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Appendix G 

Approved Projects Trip Generation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAILY PEAK PEAK
TRIP DAILY HOUR (% OF HOUR (% OF

PROJECT SIZE RATE TRIPS VOL. DAILY) IN OUT VOL. DAILY) IN OUT

1. Carmel Valley Ranch 47 units 8.92 419 17 ( 4% ) 12 5 23 ( 5% ) 10 13
2. Steiny

Comercial Retail 15,500 S.F. 0.04 687 42 ( 6% ) 18 24 78 ( 11% ) 44 34
Apartments 16 units 6.65 106 8 ( 8% ) 2 6 10 ( 9% ) 2 8

3. Bay Laurel LLC2 16 rooms 8.92 143 11 ( 8% ) 6 5 11 ( 8% ) 5 6
4. September Ranch

Residential lots 95 units 9.52 904 71 ( 8% ) 18 53 95 ( 11% ) 60 35
Equestrian center3 50 stables 2.21 111 7 ( 6% ) 5 2 14 ( 13% ) 7 7

5. Heritage Development 3 units 9.52 29 2 ( 7% ) 0 2 3 ( 11% ) 2 1

TOTAL APPROVED PROJECTS 2,399 158 ( 7% ) 61 97 234 ( 10% ) 130 104

Notes:
1. Traffic volumes are based on trip generation rates quoted by the Institute of Transportation Engineers, Trip Generation Manual,

9th Edition, 2012, unless otherwise noted.
2. Bernardus Lodge Expansion Traffic Impact Analysis, Higgins Associates, September 15, 2008.
3. Monterey Downs and Monterey Horse Park and Central Coast Veterans Cemetary Specific Plan, RBF Consulting, March 2015.

TRIP GENERATION FOR APPROVED PROJECTS

-

-

PM PEAK HOURAM PEAK HOUR

AB File: 358717 A+C Trip Gen_rev3.xlsx 
Tab: Approved

Approved Projects
Trip Generation



Appendix H 

Approved Projects Location Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Map Source: Google Maps, 2015
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Appendix I 

Cumulative Projects Trip Generation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAILY PEAK PEAK
0.10224 TRIP DAILY HOUR (% OF HOUR (% OF

PROJECT SIZE RATE TRIPS VOL. DAILY) IN OUT VOL. DAILY) IN OUT

6. Stemler Minor Subdivision 2 units 9.52 19 2 ( 11% ) 0 2 2 ( 11% ) 2 0
7. Loan Portfolio 8 LLC

Demolition of exisiting hotel/spa -22 units 8.92 -196 -8 ( 4% ) -6 -2 -11 ( 6% ) -5 -6
Development of resort hotel 60 units 8.92 535 22 ( 4% ) 16 6 29 ( 5% ) 12 17

8. Agha 20 lots 9.52 190 15 ( 8% ) 4 11 20 ( 11% ) 13 7
9. Mary Delfino Trust

Single Family Lots 18 units 9.52 171 14 ( 8% ) 4 10 18 ( 11% ) 11 7
Multi-Family Lots 6 units 6.65 40 3 ( 8% ) 1 2 4 ( 10% ) 1 3

10. Rio Road Commercial
Grocery Store 30,000 S.F. 0.10 3,067 102 ( 3% ) 63 39 284 ( 9% ) 145 139
Retail 14,500 S.F. 0.04 643 39 ( 6% ) 17 22 73 ( 11% ) 41 32

11. Rancho Cañada 130 lots 9.52 1,238 98 ( 8% ) 25 73 130 ( 11% ) 82 48

TOTAL CUMULATIVE PROJECTS 5,707 287 5% 124 163 549 10% 302 247

Notes:
1. Traffic volumes are based on trip generation rates quoted by the Institute of Transportation Engineers,

Trip Generation Manual, 9th Edition, 2012, unless otherwise noted.

PM PEAK HOURAM PEAK HOUR
TRIP GENERATION FOR CUMULATIVE PROJECTS

-

-

AB File: 358717 A+C Trip Gen_rev3.xlsx 
Tab: Cumulative

Cumulative Projects
Trip Generation



Appendix J 

Cumulative Projects Location Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Map Source: Google Maps, 2015
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Appendix K 

AMBAG Model Plots 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix K 
 

AMBAG 2014 Daily Traffic Volumes Model Plot 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AMBAG 2035 Daily Traffic Volumes Model Plot 
 



Appendix L 

Project Alternative Scenarios Intersection LOS Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 1 AM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Existing + Proj Alt 1 AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 733 458 54 1059 694
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 797 498 59 1151 754
RTOR Reduction (vph) 0 259 0 12 0 0
Lane Group Flow (vph) 0 538 498 47 1151 754
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.1 20.6 20.6 25.1 55.5
Effective Green, g (s) 25.1 20.6 20.6 25.1 55.5
Actuated g/C Ratio 0.45 0.37 0.37 0.45 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1248 691 560 1508 1759
v/s Ratio Prot 0.19 c0.27 c0.35 0.43
v/s Ratio Perm 0.03
v/c Ratio 0.43 0.72 0.08 0.76 0.43
Uniform Delay, d1 10.3 15.0 11.3 12.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.8 0.1 2.6 0.8
Delay (s) 10.8 18.8 11.4 15.4 0.8
Level of Service B B B B A
Approach Delay (s) 10.8 18.0 9.6
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 55.5 Sum of lost time (s) 9.8
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 1 AM.syn
2: Carmel Rancho Blvd/Carmel Knolls Dr & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Existing + Proj Alt 1 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 685 401 395 612 5 86 5 258 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 778 456 449 695 6 98 6 293 11 19 38
RTOR Reduction (vph) 0 0 291 0 1 0 0 0 244 0 0 37
Lane Group Flow (vph) 31 778 165 449 700 0 52 52 49 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Effective Green, g (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Actuated g/C Ratio 0.03 0.36 0.36 0.17 0.50 0.08 0.08 0.17 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 56 1223 566 578 1747 124 126 254 45 42
v/s Ratio Prot 0.02 c0.23 c0.13 0.20 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.55 0.64 0.29 0.78 0.40 0.42 0.41 0.19 0.67 0.02
Uniform Delay, d1 26.6 14.7 12.7 22.2 8.7 24.5 24.5 20.0 26.9 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.8 0.1 5.9 0.1 0.8 0.8 0.1 25.2 0.1
Delay (s) 33.1 15.5 12.8 28.1 8.8 25.3 25.3 20.1 52.1 26.5
Level of Service C B B C A C C C D C
Approach Delay (s) 14.9 16.3 21.5 37.8
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 20.4
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 AM.syn
3: SR 1 & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Existing + Proj Alt 1 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 133 221 36 124 177 151 23 228 81 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 240 39 135 192 164 25 248 88 324 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 215 640 103 212 379 322 76 447 385 504 557 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.24 0.24 0.15 0.35 0.35
Sat Flow, veh/h 1774 3021 484 1774 1810 1534 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 141 135 192 164 25 248 88 324 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1755 1774 1810 1534 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.0 4.1 4.4 5.6 5.7 0.9 7.1 2.7 5.4 0.0 12.4
Cycle Q Clear(g_c), s 4.7 4.0 4.1 4.4 5.6 5.7 0.9 7.1 2.7 5.4 0.0 12.4
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 215 371 372 212 379 322 76 447 385 504 0 622
V/C Ratio(X) 0.67 0.37 0.38 0.64 0.51 0.51 0.33 0.55 0.23 0.64 0.00 0.69
Avail Cap(c_a), veh/h 275 814 816 275 841 713 223 791 682 579 0 842
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.2 20.2 20.3 25.2 21.0 21.0 27.8 19.8 18.1 24.0 0.0 16.8
Incr Delay (d2), s/veh 4.3 0.7 0.8 3.2 1.3 1.5 2.5 1.3 0.4 2.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.3 3.0 2.5 0.5 3.7 1.2 2.7 0.0 6.4
LnGrp Delay(d),s/veh 29.6 21.0 21.0 28.4 22.2 22.5 30.2 21.1 18.5 26.0 0.0 18.6
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 424 491 361 755
Approach Delay, s/veh 23.9 24.0 21.1 21.8
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 16.9 6.4 25.8 11.0 16.8 12.7 19.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.4 6.1 2.9 14.4 6.7 7.7 7.4 9.1
Green Ext Time (p_c), s 0.1 4.3 0.0 4.2 0.1 4.2 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 AM.syn
4: Crossroads Blvd & Rio Rd 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 388 83 86 263 0 140 0 69 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 426 91 95 289 0 154 0 76
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1759 373 118 2148 0 317 0 137
Arrive On Green 0.04 0.61 0.61 0.14 1.00 0.00 0.09 0.00 0.09
Sat Flow, veh/h 1810 2901 615 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 258 259 95 289 0 154 0 76
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Cycle Q Clear(g_c), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1071 1061 118 2148 0 317 0 137
V/C Ratio(X) 0.72 0.24 0.24 0.80 0.13 0.00 0.49 0.00 0.56
Avail Cap(c_a), veh/h 199 1071 1061 224 2148 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 4.5 4.5 21.2 0.0 0.0 21.5 0.0 21.6
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.7 0.1 0.0 0.4 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.7 1.7 1.4 0.0 0.0 1.0 0.0 1.0
LnGrp Delay(d),s/veh 27.6 5.0 5.0 26.0 0.1 0.0 21.9 0.0 22.9
LnGrp LOS C A A C A C C
Approach Vol, veh/h 575 384 230
Approach Delay, s/veh 7.3 6.5 22.2
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 6.9 34.3 5.7 35.5 8.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 4.7 5.4 3.6 2.0 4.5
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.4

Intersection Summary
HCM 2010 Ctrl Delay 9.9
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 AM.syn
5: Carmel Center Pl & Rio Rd 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 365 92 61 317 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 440 111 73 382 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1817 455 91 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2832 686 1757 3586 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 276 275 73 187 196 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1698 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.01 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1125 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.24 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1125 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.3 3.3 1.1 0.6 0.7 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.6 9.7 29.5 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 551 456 85 0
Approach Delay, s/veh 9.7 6.0 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.7 0.0 3.3 3.6
Green Ext Time (p_c), s 0.0 3.9 0.0 6.8 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.3
HCM 2010 LOS A

HCM 2010 TWSC Existing + Proj Alt 1 AM.syn
6: Carmel Rancho Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Existing + Proj Alt 1 AM.syn

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 218 0 16 0 1 0 17 15 0 0 32 307
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 272 0 20 0 1 0 21 19 0 0 40 384

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 25 550 2 14 550 5
          Stage 1 - - - - - - 2 547 - 3 3 -
          Stage 2 - - - - - - 23 3 - 11 547 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 991 436 - 1007 446 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1000 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 571 360 - - 368 1074
Mov Cap-2 Maneuver - - - - - - 371 1061 - - ~ -783 -
          Stage 1 - - - - - - - - - 847 896 -
          Stage 2 - - - - - - 613 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.2 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 371 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.057 - 0.172 - - - - - - 0.357
HCM Control Delay (s) 15.3 - 7.7 - - 0 - - - 10.2
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.6 - - - - - - 1.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 113 134 38 50 136 992 37 16 1427 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1839 1900 1357 1827 1845
Adj Flow Rate, veh/h 210 94 130 128 81 57 156 1140 43 18 1640 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 288 114 158 151 82 58 163 1827 69 37 1620 732
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 697 965 1810 977 688 1740 3432 129 1293 3471 1568
Grp Volume(v), veh/h 210 0 224 128 0 138 156 580 603 18 1640 0
Grp Sat Flow(s),veh/h/ln 1757 0 1662 1810 0 1665 1740 1747 1814 1293 1736 1568
Q Serve(g_s), s 10.0 0.0 11.5 6.2 0.0 7.3 7.9 20.6 20.6 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.0 0.0 11.5 6.2 0.0 7.3 7.9 20.6 20.6 1.2 41.3 0.0
Prop In Lane 1.00 0.58 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 288 0 272 151 0 139 163 930 965 37 1620 732
V/C Ratio(X) 0.73 0.00 0.82 0.85 0.00 0.99 0.96 0.62 0.62 0.49 1.01 0.00
Avail Cap(c_a), veh/h 318 0 300 151 0 139 163 930 965 107 1620 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.1 0.0 35.8 40.0 0.0 40.5 39.9 14.5 14.5 42.4 23.6 0.0
Incr Delay (d2), s/veh 7.9 0.0 16.0 34.4 0.0 73.5 57.3 1.7 1.6 9.9 25.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 6.5 4.5 0.0 6.2 6.4 10.3 10.6 0.5 25.3 0.0
LnGrp Delay(d),s/veh 43.1 0.0 51.7 74.3 0.0 114.0 97.2 16.2 16.1 52.3 49.0 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 434 266 1339 1658
Approach Delay, s/veh 47.5 94.9 25.6 49.1
Approach LOS D F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.7 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.5 9.9 43.3 9.3 3.2 22.6
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 18.9

Intersection Summary
HCM 2010 Ctrl Delay 43.7
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 1 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1230 10 32 1568 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1430 12 37 1823 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1442 0 37 1823 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2088 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.41 0.02 c0.53
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.69 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.6 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.3 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.9 65.1 26.2 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.4 53.3 18.5 19.1
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 AM.syn
9: Carmel Rancho Blvd & Shopping Center Dwy 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Existing + Proj Alt 1 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 51 1 19 9 1 20 17 201 15 76 499 163
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1854 1900
Adj Flow Rate, veh/h 66 1 25 12 1 26 22 261 19 99 648 212
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 485 7 177 463 15 180 563 1638 119 835 1286 420
Arrive On Green 0.11 0.11 0.11 0.11 0.11 0.11 0.49 0.49 0.49 0.49 0.49 0.49
Sat Flow, veh/h 1392 62 1545 1084 134 1574 645 3320 240 1071 2607 852
Grp Volume(v), veh/h 66 0 26 13 0 26 22 137 143 99 438 422
Grp Sat Flow(s),veh/h/ln 1392 0 1607 1218 0 1574 645 1756 1805 1071 1761 1698
Q Serve(g_s), s 0.9 0.0 0.3 0.1 0.0 0.3 0.5 0.9 0.9 1.1 3.4 3.4
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.4 0.0 0.3 3.9 0.9 0.9 2.0 3.4 3.4
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 485 0 184 479 0 180 563 866 891 835 869 838
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.50 0.50
Avail Cap(c_a), veh/h 1690 0 1574 1643 0 1542 782 1463 1503 1198 1467 1414
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.8 0.0 8.1 8.2 0.0 8.1 4.8 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.4 0.3 1.6 1.6
LnGrp Delay(d),s/veh 8.8 0.0 8.3 8.2 0.0 8.3 4.8 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 92 39 302 959
Approach Delay, s/veh 8.7 8.2 3.0 3.6
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.3 14.1 6.3 14.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.4 2.4 5.9
Green Ext Time (p_c), s 0.2 4.1 0.2 4.0

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 1 PM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Existing + Proj Alt 1 PM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 853 778 88 847 618
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 907 828 94 901 657
RTOR Reduction (vph) 0 170 0 10 0 0
Lane Group Flow (vph) 0 737 828 84 901 657
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.26 c0.44 0.26 0.35
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.88 0.11 0.78 0.35
Uniform Delay, d1 18.5 13.3 7.8 18.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 9.3 0.1 4.0 0.5
Delay (s) 23.5 22.6 7.9 22.4 0.5
Level of Service C C A C A
Approach Delay (s) 23.5 21.1 13.2
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 1 PM.syn
2: Carmel Rancho Blvd/Carmel Knolls Dr & Carmel Valley Rd 3/14/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 711 193 301 558 4 277 17 510 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 756 205 320 594 4 295 18 543 4 24 19
RTOR Reduction (vph) 0 0 139 0 1 0 0 0 460 0 0 19
Lane Group Flow (vph) 33 756 66 320 597 0 156 157 83 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 19.1 19.1 9.0 26.4 8.9 8.9 9.0 1.5 1.5
Effective Green, g (s) 1.8 19.1 19.1 9.0 26.4 8.9 8.9 9.0 1.5 1.5
Actuated g/C Ratio 0.03 0.32 0.32 0.15 0.45 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1147 523 529 1600 259 261 244 48 39
v/s Ratio Prot 0.02 c0.21 c0.09 0.17 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.66 0.13 0.60 0.37 0.60 0.60 0.34 0.58 0.01
Uniform Delay, d1 28.2 17.1 14.0 23.3 10.8 23.3 23.3 22.3 28.4 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.1 0.0 1.3 0.1 2.7 2.7 0.3 11.1 0.0
Delay (s) 39.4 18.2 14.1 24.6 10.8 26.0 26.0 22.6 39.5 28.0
Level of Service D B B C B C C C D C
Approach Delay (s) 18.0 15.6 23.9 34.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 PM.syn
3: SR 1 & Rio Rd 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 348 83 166 401 296 162 427 155 265 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 355 85 169 409 302 165 436 158 270 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 169 898 213 203 624 521 199 517 441 359 438 63
Arrive On Green 0.10 0.31 0.31 0.11 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2864 678 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 219 221 169 409 302 165 436 158 270 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1758 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.4 8.6 8.0 16.2 13.8 7.9 19.4 7.0 6.6 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.4 8.6 8.0 16.2 13.8 7.9 19.4 7.0 6.6 0.0 15.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 169 559 551 203 624 521 199 517 441 359 0 501
V/C Ratio(X) 0.86 0.39 0.40 0.83 0.66 0.58 0.83 0.84 0.36 0.75 0.00 0.72
Avail Cap(c_a), veh/h 169 559 551 212 624 521 212 572 488 371 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.8 23.4 23.5 37.8 24.8 24.1 37.9 29.5 25.1 38.0 0.0 28.7
Incr Delay (d2), s/veh 34.1 0.5 0.6 22.9 5.3 4.6 22.1 10.6 0.6 8.2 0.0 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 4.2 4.3 5.3 9.3 6.6 5.1 11.3 3.1 3.6 0.0 8.4
LnGrp Delay(d),s/veh 72.9 23.9 24.0 60.6 30.1 28.7 60.0 40.1 25.7 46.1 0.0 33.0
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 586 880 759 630
Approach Delay, s/veh 36.2 35.5 41.4 38.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.6 31.5 13.4 28.6 12.0 33.1 12.7 29.3
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.0 10.6 9.9 17.4 9.1 18.2 8.6 21.4
Green Ext Time (p_c), s 0.0 7.3 0.0 3.8 0.0 5.6 0.1 2.8

Intersection Summary
HCM 2010 Ctrl Delay 37.9
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 462 138 137 441 0 348 0 133 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 467 139 138 445 0 352 0 134
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1402 414 173 1989 0 534 0 243
Arrive On Green 0.06 0.52 0.52 0.19 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2699 797 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 306 300 138 445 0 352 0 134
Grp Sat Flow(s),veh/h/ln 1810 1774 1723 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.0 5.1 3.7 0.0 0.0 4.8 0.0 3.9
Cycle Q Clear(g_c), s 2.3 5.0 5.1 3.7 0.0 0.0 4.8 0.0 3.9
Prop In Lane 1.00 0.46 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 921 895 173 1989 0 534 0 243
V/C Ratio(X) 0.78 0.33 0.34 0.80 0.22 0.00 0.66 0.00 0.55
Avail Cap(c_a), veh/h 235 921 895 233 1989 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.0 7.0 19.7 0.0 0.0 19.9 0.0 19.6
Incr Delay (d2), s/veh 4.0 0.8 0.9 9.1 0.3 0.0 0.5 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.6 2.6 2.2 0.1 0.0 2.3 0.0 1.8
LnGrp Delay(d),s/veh 27.2 7.8 7.9 28.8 0.3 0.0 20.4 0.0 20.3
LnGrp LOS C A A C A C C
Approach Vol, veh/h 691 583 486
Approach Delay, s/veh 10.2 7.0 20.4
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.3 30.0 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 5.7 7.1 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.3 0.9

Intersection Summary
HCM 2010 Ctrl Delay 12.0
HCM 2010 LOS B

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 PM.syn
5: Carmel Center Pl & Rio Rd 3/14/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 541 54 85 492 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 558 56 88 507 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1949 195 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3343 325 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 303 311 88 507 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1805 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1083 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.29 0.29 0.79 0.19 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1083 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.94 0.94 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.6 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.1 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.6 0.6 27.7 2.2 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 614 595 202 0
Approach Delay, s/veh 0.6 6.0 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.2 5.4
Green Ext Time (p_c), s 0.0 7.0 0.0 8.9 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 417 0 65 0 1 0 34 25 0 0 22 418
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 458 0 71 0 1 0 37 27 0 0 24 459

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 15 919 2 17 919 1
          Stage 1 - - - - - - 2 918 - 1 1 -
          Stage 2 - - - - - - 13 1 - 16 918 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 996 273 - 1003 273 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1002 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 557 196 - - 196 1087
Mov Cap-2 Maneuver - - - - - - 280 ~ -739 - - ~ -71 -
          Stage 1 - - - - - - - - - 737 899 -
          Stage 2 - - - - - - 563 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 280 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.133 - 0.283 - - - - - - 0.423
HCM Control Delay (s) 19.8 - 8.1 - - 0 - - - 10.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.2 - - - - - - 2.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 199 34 13 18 259 1373 10 13 1281 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1869 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 262 65 209 34 16 19 273 1445 11 14 1348 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 333 72 232 115 46 55 293 1898 14 42 1406 629
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.39 0.00
Sat Flow, veh/h 1774 385 1239 1774 717 852 1810 3566 27 1810 3574 1599
Grp Volume(v), veh/h 262 0 274 34 0 35 273 710 746 14 1348 0
Grp Sat Flow(s),veh/h/ln 1774 0 1625 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.4 0.0 14.6 1.6 0.0 1.9 13.2 28.1 28.2 0.7 32.4 0.0
Cycle Q Clear(g_c), s 12.4 0.0 14.6 1.6 0.0 1.9 13.2 28.1 28.2 0.7 32.4 0.0
Prop In Lane 1.00 0.76 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 333 0 305 115 0 101 293 933 979 42 1406 629
V/C Ratio(X) 0.79 0.00 0.90 0.30 0.00 0.34 0.93 0.76 0.76 0.34 0.96 0.00
Avail Cap(c_a), veh/h 333 0 305 141 0 124 293 933 979 150 1420 635
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.2 0.0 35.1 39.4 0.0 39.5 36.5 16.2 16.3 42.5 26.1 0.0
Incr Delay (d2), s/veh 12.1 0.0 27.7 2.0 0.0 2.8 35.0 4.1 4.0 4.6 15.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 0.0 8.9 0.9 0.0 0.9 9.4 14.5 15.2 0.4 18.9 0.0
LnGrp Delay(d),s/veh 46.3 0.0 62.8 41.4 0.0 42.4 71.6 20.4 20.2 47.1 41.4 0.0
LnGrp LOS D E D D E C C D D
Approach Vol, veh/h 536 69 1729 1362
Approach Delay, s/veh 54.7 41.9 28.4 41.4
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 39.6 9.9 5.7 51.9
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 16.6 15.2 34.4 3.9 2.7 30.2
Green Ext Time (p_c), s 0.0 0.0 0.3 0.1 0.0 11.6

Intersection Summary
HCM 2010 Ctrl Delay 37.3
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1621 14 54 1472 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1689 15 56 1533 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1703 0 56 1533 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1686 79 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.01 0.71 0.85 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.6 30.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 24.5 25.1 4.6 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 61.4 91.7 35.1 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 61.5 25.3
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 47.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 91.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 1 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 171 10 20 40 10 30 38 526 18 11 367 78
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 184 11 22 43 11 32 41 566 19 12 395 84
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 627 141 282 540 105 396 590 1362 46 541 1135 239
Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.39 0.39 0.39 0.39 0.39 0.39
Sat Flow, veh/h 1346 558 1116 1006 417 1568 917 3463 116 808 2887 608
Grp Volume(v), veh/h 184 0 33 54 0 32 41 286 299 12 239 240
Grp Sat Flow(s),veh/h/ln 1346 0 1675 1423 0 1568 917 1754 1825 808 1758 1736
Q Serve(g_s), s 2.8 0.0 0.3 0.0 0.0 0.4 0.7 2.7 2.7 0.2 2.2 2.2
Cycle Q Clear(g_c), s 3.3 0.0 0.3 0.5 0.0 0.4 2.9 2.7 2.7 2.9 2.2 2.2
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.35
Lane Grp Cap(c), veh/h 627 0 422 646 0 396 590 690 718 541 692 683
V/C Ratio(X) 0.29 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.35 0.35
Avail Cap(c_a), veh/h 1481 0 1484 1524 0 1390 920 1321 1374 832 1325 1308
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 7.8 0.0 6.4 6.5 0.0 6.4 5.9 5.0 5.0 6.0 4.8 4.8
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.0 1.0
LnGrp Delay(d),s/veh 7.9 0.0 6.5 6.5 0.0 6.5 5.9 5.1 5.1 6.0 4.9 4.9
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 217 86 626 491
Approach Delay, s/veh 7.7 6.5 5.2 5.0
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.7 12.9 9.7 12.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.3 4.9 2.5 4.9
Green Ext Time (p_c), s 0.6 3.6 0.6 3.6

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 804 458 59 1116 694
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 874 498 64 1213 754
RTOR Reduction (vph) 0 258 0 9 0 0
Lane Group Flow (vph) 0 616 498 55 1213 754
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 20.6 20.6 25.4 55.8
Effective Green, g (s) 25.4 20.6 20.6 25.4 55.8
Actuated g/C Ratio 0.46 0.37 0.37 0.46 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1256 687 557 1518 1759
v/s Ratio Prot 0.22 c0.27 c0.36 0.43
v/s Ratio Perm 0.04
v/c Ratio 0.49 0.72 0.10 0.80 0.43
Uniform Delay, d1 10.7 15.2 11.5 13.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.9 0.1 3.4 0.8
Delay (s) 11.2 19.1 11.6 16.4 0.8
Level of Service B B B B A
Approach Delay (s) 11.2 18.2 10.4
Approach LOS B B B

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 9.8
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 1 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 747 401 421 683 5 86 5 269 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 849 456 478 776 6 98 6 306 11 19 38
RTOR Reduction (vph) 0 0 278 0 0 0 0 0 257 0 0 37
Lane Group Flow (vph) 31 849 178 478 782 0 52 52 49 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.39 0.39 0.16 0.52 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1314 609 549 1816 119 121 241 43 40
v/s Ratio Prot 0.02 c0.25 c0.14 0.22 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.58 0.65 0.29 0.87 0.43 0.44 0.43 0.20 0.70 0.02
Uniform Delay, d1 27.7 14.4 12.2 23.8 8.6 25.7 25.7 21.2 28.0 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.8 0.1 13.7 0.1 0.9 0.9 0.2 32.8 0.1
Delay (s) 37.9 15.3 12.3 37.5 8.7 26.6 26.6 21.4 60.9 27.6
Level of Service D B B D A C C C E C
Approach Delay (s) 14.8 19.6 22.7 42.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 58.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.7% ICU Level of Service A
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 (veh/h) 133 221 36 131 177 151 23 233 81 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 240 39 142 192 164 25 253 88 324 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 215 634 102 214 379 321 76 451 388 502 560 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.25 0.25 0.15 0.35 0.35
Sat Flow, veh/h 1774 3021 484 1774 1810 1534 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 141 142 192 164 25 253 88 324 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1755 1774 1810 1534 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.1 4.2 4.6 5.7 5.7 0.9 7.3 2.7 5.4 0.0 12.5
Cycle Q Clear(g_c), s 4.7 4.1 4.2 4.6 5.7 5.7 0.9 7.3 2.7 5.4 0.0 12.5
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 215 367 368 214 379 321 76 451 388 502 0 625
V/C Ratio(X) 0.67 0.37 0.38 0.66 0.51 0.51 0.33 0.56 0.23 0.65 0.00 0.69
Avail Cap(c_a), veh/h 274 811 813 274 838 711 223 789 679 577 0 839
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.3 20.4 20.4 25.3 21.1 21.1 27.9 19.8 18.1 24.1 0.0 16.8
Incr Delay (d2), s/veh 4.4 0.8 0.8 4.0 1.3 1.5 2.5 1.3 0.4 2.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.5 3.0 2.5 0.5 3.8 1.2 2.7 0.0 6.4
LnGrp Delay(d),s/veh 29.7 21.2 21.2 29.3 22.3 22.6 30.3 21.2 18.4 26.1 0.0 18.5
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 424 498 366 755
Approach Delay, s/veh 24.1 24.4 21.1 21.8
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 16.8 6.4 26.0 11.0 16.8 12.7 19.8
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.6 6.2 2.9 14.5 6.7 7.7 7.4 9.3
Green Ext Time (p_c), s 0.1 4.3 0.0 4.2 0.1 4.2 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 388 83 100 270 0 140 0 77 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 426 91 110 297 0 154 0 85
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1708 362 137 2126 0 340 0 146
Arrive On Green 0.04 0.59 0.59 0.16 1.00 0.00 0.10 0.00 0.10
Sat Flow, veh/h 1810 2901 615 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 258 259 110 297 0 154 0 85
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Cycle Q Clear(g_c), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1040 1030 137 2126 0 340 0 146
V/C Ratio(X) 0.72 0.25 0.25 0.80 0.14 0.00 0.45 0.00 0.58
Avail Cap(c_a), veh/h 199 1040 1030 224 2126 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 5.0 5.0 20.6 0.0 0.0 21.2 0.0 21.4
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.0 0.1 0.0 0.4 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.8 1.9 1.6 0.0 0.0 1.0 0.0 1.2
LnGrp Delay(d),s/veh 27.6 5.4 5.5 24.7 0.1 0.0 21.5 0.0 22.8
LnGrp LOS C A A C A C C
Approach Vol, veh/h 575 407 239
Approach Delay, s/veh 7.7 6.8 22.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 7.5 33.4 5.7 35.2 9.1
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 5.1 5.6 3.6 2.0 4.8
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.5

Intersection Summary
HCM 2010 Ctrl Delay 10.2
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 373 92 61 338 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 449 111 73 407 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1825 448 91 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2844 676 1757 3587 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 281 279 73 199 209 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1700 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1127 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.25 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1127 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.4 3.4 1.1 0.7 0.8 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.7 9.7 29.5 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 560 481 85 0
Approach Delay, s/veh 9.7 5.8 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.8 0.0 3.4 3.6
Green Ext Time (p_c), s 0.0 4.0 0.0 7.2 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.1
HCM 2010 LOS A

HCM 2010 TWSC Back + Proj Alt 1 AM.syn
6: Carmel Rancho Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Back + Proj Alt 1 AM.syn

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 226 0 16 0 1 0 17 15 0 0 32 328
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 282 0 20 0 1 0 21 19 0 0 40 410

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 25 570 2 14 570 5
          Stage 1 - - - - - - 2 567 - 3 3 -
          Stage 2 - - - - - - 23 3 - 11 567 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 991 425 - 1007 434 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1000 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 552 348 - - 355 1074
Mov Cap-2 Maneuver - - - - - - 349 1134 - - ~ -626 -
          Stage 1 - - - - - - - - - 840 896 -
          Stage 2 - - - - - - 590 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.3 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 349 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.061 - 0.178 - - - - - - 0.382
HCM Control Delay (s) 16 - 7.8 - - 0 - - - 10.4
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.6 - - - - - - 1.8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 119 134 38 50 146 1053 37 16 1478 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 214 89 137 128 81 57 168 1210 43 18 1699 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 290 107 165 151 82 57 163 1829 65 37 1618 731
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 651 1003 1810 977 688 1740 3441 122 1293 3471 1568
Grp Volume(v), veh/h 214 0 226 128 0 138 168 614 639 18 1699 0
Grp Sat Flow(s),veh/h/ln 1757 0 1654 1810 0 1665 1740 1748 1816 1293 1736 1568
Q Serve(g_s), s 10.3 0.0 11.7 6.2 0.0 7.3 8.3 22.5 22.5 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.3 0.0 11.7 6.2 0.0 7.3 8.3 22.5 22.5 1.2 41.3 0.0
Prop In Lane 1.00 0.61 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 290 0 273 151 0 139 163 929 965 37 1618 731
V/C Ratio(X) 0.74 0.00 0.83 0.85 0.00 0.99 1.03 0.66 0.66 0.49 1.05 0.00
Avail Cap(c_a), veh/h 317 0 299 151 0 139 163 929 965 106 1618 731
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.1 0.0 40.6 40.2 15.0 15.0 42.4 23.7 0.0
Incr Delay (d2), s/veh 8.5 0.0 16.8 34.6 0.0 74.0 78.9 2.1 2.1 9.9 36.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 6.6 4.5 0.0 6.2 7.5 11.3 11.7 0.5 27.8 0.0
LnGrp Delay(d),s/veh 43.7 0.0 52.5 74.7 0.0 114.6 119.3 17.1 17.1 52.3 60.5 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 440 266 1421 1717
Approach Delay, s/veh 48.2 95.4 29.2 60.4
Approach LOS D F C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.7 10.3 43.3 9.3 3.2 24.5
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 17.2

Intersection Summary
HCM 2010 Ctrl Delay 49.9
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 1 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1291 10 32 1619 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1501 12 37 1883 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1513 0 37 1883 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.43 0.02 c0.55
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.72 0.55 0.92 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 17.2 55.7 21.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 1.6 9.5 7.6 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 18.7 65.2 28.8 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.6 53.4 19.3 21.1
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
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 (veh/h) 54 1 19 9 1 20 17 209 15 76 520 168
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 70 1 25 12 1 26 22 271 19 99 675 218
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 485 7 179 458 21 182 550 1664 116 829 1307 422
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.50 0.50 0.50 0.50 0.50 0.50
Sat Flow, veh/h 1392 62 1545 1086 179 1573 626 3330 232 1061 2616 844
Grp Volume(v), veh/h 70 0 26 13 0 26 22 142 148 99 454 439
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1265 0 1573 626 1756 1806 1061 1761 1699
Q Serve(g_s), s 1.0 0.0 0.3 0.0 0.0 0.3 0.5 0.9 0.9 1.2 3.6 3.6
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.3 0.0 0.3 4.1 0.9 0.9 2.1 3.6 3.6
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 485 0 186 479 0 182 550 878 903 829 880 849
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.52 0.52
Avail Cap(c_a), veh/h 1661 0 1543 1615 0 1511 748 1434 1475 1165 1438 1388
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 0.0 8.3 8.2 0.0 8.3 4.9 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.5 0.3 1.7 1.6
LnGrp Delay(d),s/veh 8.9 0.0 8.4 8.2 0.0 8.4 4.9 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 96 39 312 992
Approach Delay, s/veh 8.8 8.3 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.4 14.4 6.4 14.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.6 2.3 6.1
Green Ext Time (p_c), s 0.2 4.2 0.2 4.1

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 1 PM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 930 778 98 936 618
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 989 828 104 996 657
RTOR Reduction (vph) 0 170 0 6 0 0
Lane Group Flow (vph) 0 819 828 98 996 657
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.29 c0.44 0.29 0.35
v/s Ratio Perm 0.06
v/c Ratio 0.88 0.88 0.12 0.87 0.35
Uniform Delay, d1 19.3 13.3 7.9 19.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.9 9.3 0.1 7.5 0.5
Delay (s) 29.2 22.6 8.0 26.7 0.5
Level of Service C C A C A
Approach Delay (s) 29.2 21.0 16.3
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 81.6% 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) 31 810 193 331 635 4 277 17 534 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 862 205 352 676 4 295 18 568 4 24 19
RTOR Reduction (vph) 0 0 133 0 1 0 0 0 485 0 0 19
Lane Group Flow (vph) 33 862 72 352 679 0 156 157 83 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Effective Green, g (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.35 0.35 0.15 0.47 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1246 568 504 1673 252 254 232 48 40
v/s Ratio Prot 0.02 c0.24 c0.10 0.19 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.69 0.13 0.70 0.41 0.62 0.62 0.36 0.58 0.01
Uniform Delay, d1 29.6 17.2 13.6 25.2 10.8 24.8 24.8 23.8 29.8 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.4 0.0 3.4 0.1 3.2 3.1 0.3 11.1 0.0
Delay (s) 40.8 18.5 13.6 28.6 10.9 27.9 27.9 24.2 40.9 29.4
Level of Service D B B C B C C C D C
Approach Delay (s) 18.3 16.9 25.5 36.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 61.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 71.0% ICU Level of Service C
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 (veh/h) 143 348 83 175 401 296 162 437 155 265 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 355 85 179 409 302 165 446 158 270 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 168 881 209 211 622 519 199 522 446 357 442 63
Arrive On Green 0.09 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2864 678 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 219 221 179 409 302 165 446 158 270 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1758 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.5 8.7 8.6 16.3 13.9 7.9 20.0 7.0 6.6 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.5 8.7 8.6 16.3 13.9 7.9 20.0 7.0 6.6 0.0 15.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 168 549 541 211 622 519 199 522 446 357 0 505
V/C Ratio(X) 0.87 0.40 0.41 0.85 0.66 0.58 0.83 0.85 0.35 0.76 0.00 0.71
Avail Cap(c_a), veh/h 168 549 541 211 622 519 211 570 486 370 0 547
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.0 23.9 24.0 37.8 25.0 24.2 38.0 29.6 25.0 38.1 0.0 28.6
Incr Delay (d2), s/veh 34.8 0.6 0.6 26.2 5.4 4.7 22.3 11.7 0.6 8.4 0.0 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.2 4.3 5.8 9.3 6.7 5.1 11.9 3.1 3.6 0.0 8.4
LnGrp Delay(d),s/veh 73.8 24.5 24.6 64.0 30.4 28.9 60.3 41.3 25.6 46.5 0.0 32.8
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 586 890 769 630
Approach Delay, s/veh 36.8 36.7 42.2 38.7
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.9 12.0 33.1 12.7 29.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.6 10.7 9.9 17.4 9.1 18.3 8.6 22.0
Green Ext Time (p_c), s 0.0 7.2 0.0 3.9 0.0 5.6 0.1 2.6

Intersection Summary
HCM 2010 Ctrl Delay 38.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 462 138 151 450 0 348 0 151 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 467 139 153 455 0 352 0 153
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1372 406 191 1985 0 538 0 245
Arrive On Green 0.06 0.51 0.51 0.21 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2699 797 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 306 300 153 455 0 352 0 153
Grp Sat Flow(s),veh/h/ln 1810 1774 1723 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.1 5.2 4.1 0.0 0.0 4.8 0.0 4.5
Cycle Q Clear(g_c), s 2.3 5.1 5.2 4.1 0.0 0.0 4.8 0.0 4.5
Prop In Lane 1.00 0.46 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 902 876 191 1985 0 538 0 245
V/C Ratio(X) 0.78 0.34 0.34 0.80 0.23 0.00 0.65 0.00 0.62
Avail Cap(c_a), veh/h 235 902 876 233 1985 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.3 7.3 19.2 0.0 0.0 19.9 0.0 19.8
Incr Delay (d2), s/veh 4.0 0.9 0.9 12.1 0.3 0.0 0.5 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.7 2.6 2.6 0.1 0.0 2.3 0.0 2.0
LnGrp Delay(d),s/veh 27.2 8.2 8.2 31.3 0.3 0.0 20.4 0.0 20.7
LnGrp LOS C A A C A C C
Approach Vol, veh/h 691 608 505
Approach Delay, s/veh 10.5 8.1 20.5
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.8 29.4 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 6.1 7.2 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.4 1.0

Intersection Summary
HCM 2010 Ctrl Delay 12.5
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 559 54 85 515 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 576 56 88 531 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1956 190 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3353 316 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 312 320 88 531 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1807 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.3 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.3 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1084 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.29 0.30 0.79 0.20 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1084 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.93 0.93 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.2 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.7 0.6 27.7 2.3 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 632 619 202 0
Approach Delay, s/veh 0.7 5.9 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.3 5.4
Green Ext Time (p_c), s 0.0 7.3 0.0 9.3 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.9
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 435 0 65 0 1 0 34 25 0 0 22 441
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 478 0 71 0 1 0 37 27 0 0 24 485

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 15 959 2 17 959 1
          Stage 1 - - - - - - 2 958 - 1 1 -
          Stage 2 - - - - - - 13 1 - 16 958 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 996 259 - 1003 259 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1002 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 551 182 - - 182 1087
Mov Cap-2 Maneuver - - - - - - 266 ~ -547 - - ~ -58 -
          Stage 1 - - - - - - - - - 724 899 -
          Stage 2 - - - - - - 540 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.1 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 266 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.14 - 0.295 - - - - - - 0.446
HCM Control Delay (s) 20.7 - 8.1 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.2 - - - - - - 2.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 212 34 13 18 268 1441 10 13 1357 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1870 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 269 55 223 34 16 19 282 1517 11 14 1428 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 60 242 114 46 55 292 1904 14 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 319 1295 1774 717 852 1810 3567 26 1810 3574 1599
Grp Volume(v), veh/h 269 0 278 34 0 35 282 745 783 14 1428 0
Grp Sat Flow(s),veh/h/ln 1774 0 1614 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.9 0.0 15.0 1.6 0.0 1.9 13.7 30.6 30.6 0.7 35.1 0.0
Cycle Q Clear(g_c), s 12.9 0.0 15.0 1.6 0.0 1.9 13.7 30.6 30.6 0.7 35.1 0.0
Prop In Lane 1.00 0.80 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 302 114 0 101 292 936 982 42 1414 633
V/C Ratio(X) 0.81 0.00 0.92 0.30 0.00 0.35 0.97 0.80 0.80 0.34 1.01 0.00
Avail Cap(c_a), veh/h 332 0 302 140 0 124 292 936 982 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.6 0.0 35.4 39.6 0.0 39.7 37.0 16.8 16.8 42.7 26.8 0.0
Incr Delay (d2), s/veh 14.3 0.0 32.1 2.0 0.0 2.9 43.6 5.3 5.1 4.7 26.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.6 0.0 9.4 0.9 0.0 0.9 10.3 16.1 16.8 0.4 22.3 0.0
LnGrp Delay(d),s/veh 48.8 0.0 67.5 41.6 0.0 42.6 80.5 22.1 21.9 47.3 53.2 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 547 69 1810 1442
Approach Delay, s/veh 58.3 42.1 31.1 53.1
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.0 15.7 37.1 3.9 2.7 32.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 9.3

Intersection Summary
HCM 2010 Ctrl Delay 43.4
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1689 14 54 1548 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1759 15 56 1612 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1773 0 56 1612 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.05 0.70 0.90 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 31.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 37.4 23.4 6.8 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 74.4 90.0 38.6 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 74.4 27.8
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 52.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 93.2% ICU Level of Service F
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 (veh/h) 177 10 20 40 10 30 38 544 18 11 390 85
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 190 11 22 43 11 32 41 585 19 12 419 91
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 624 143 286 537 105 402 574 1384 45 530 1148 247
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 1347 558 1117 1010 412 1568 891 3467 113 794 2874 619
Grp Volume(v), veh/h 190 0 33 54 0 32 41 296 308 12 255 255
Grp Sat Flow(s),veh/h/ln 1347 0 1675 1422 0 1568 891 1754 1825 794 1759 1735
Q Serve(g_s), s 2.9 0.0 0.3 0.0 0.0 0.4 0.8 2.8 2.8 0.3 2.4 2.4
Cycle Q Clear(g_c), s 3.5 0.0 0.3 0.5 0.0 0.4 3.2 2.8 2.8 3.1 2.4 2.4
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.36
Lane Grp Cap(c), veh/h 624 0 429 643 0 402 574 700 729 530 702 693
V/C Ratio(X) 0.30 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.36 0.37
Avail Cap(c_a), veh/h 1439 0 1443 1482 0 1351 870 1285 1337 795 1288 1270
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.0 0.0 6.6 6.6 0.0 6.6 6.0 5.0 5.0 6.2 4.9 4.9
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.2 1.2
LnGrp Delay(d),s/veh 8.1 0.0 6.6 6.6 0.0 6.6 6.1 5.2 5.2 6.2 5.0 5.0
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 223 86 645 522
Approach Delay, s/veh 7.8 6.6 5.2 5.1
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.9 13.3 9.9 13.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.5 5.1 2.5 5.2
Green Ext Time (p_c), s 0.6 3.8 0.6 3.7

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A



HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 1 AM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 855 539 61 1140 835
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 929 586 66 1239 908
RTOR Reduction (vph) 0 208 0 8 0 0
Lane Group Flow (vph) 0 721 586 58 1239 908
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 23.4 23.4 25.4 58.6
Effective Green, g (s) 25.4 23.4 23.4 25.4 58.6
Actuated g/C Ratio 0.43 0.40 0.40 0.43 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1196 743 602 1445 1759
v/s Ratio Prot 0.26 c0.31 c0.37 0.52
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.79 0.10 0.86 0.52
Uniform Delay, d1 12.7 15.4 11.0 15.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 5.7 0.1 5.6 1.1
Delay (s) 13.9 21.2 11.1 20.6 1.1
Level of Service B C B C A
Approach Delay (s) 13.9 20.1 12.4
Approach LOS B C B

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 9.8
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 1 AM.syn
2: Carmel Rancho Blvd/Carmel Knolls Dr & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 773 401 468 734 5 86 5 294 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 878 456 532 834 6 98 6 334 11 19 38
RTOR Reduction (vph) 0 0 275 0 0 0 0 0 282 0 0 37
Lane Group Flow (vph) 31 878 181 532 840 0 52 52 52 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 23.4 23.4 9.2 30.9 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 23.4 23.4 9.2 30.9 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.40 0.40 0.16 0.53 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1342 622 542 1839 118 120 238 42 39
v/s Ratio Prot 0.02 c0.26 c0.15 0.24 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.12 0.00
v/c Ratio 0.58 0.65 0.29 0.98 0.46 0.44 0.43 0.22 0.71 0.02
Uniform Delay, d1 28.1 14.4 12.1 24.7 8.7 26.1 26.1 21.7 28.4 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.9 0.1 33.7 0.1 1.0 0.9 0.2 38.0 0.1
Delay (s) 38.3 15.3 12.2 58.4 8.8 27.1 27.0 21.8 66.5 28.0
Level of Service D B B E A C C C E C
Approach Delay (s) 14.8 28.0 23.1 45.0
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 20.4
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 AM.syn
3: SR 1 & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 133 229 36 140 183 173 23 294 85 326 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1821 1900
Adj Flow Rate, veh/h 145 249 39 152 199 188 25 320 92 354 509 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 202 656 101 204 392 333 75 510 440 465 613 54
Arrive On Green 0.11 0.22 0.22 0.11 0.22 0.22 0.04 0.28 0.28 0.14 0.37 0.37
Sat Flow, veh/h 1774 3038 470 1774 1810 1535 1675 1827 1575 3375 1649 146
Grp Volume(v), veh/h 145 142 146 152 199 188 25 320 92 354 0 554
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1535 1675 1827 1575 1688 0 1794
Q Serve(g_s), s 5.2 4.5 4.6 5.4 6.3 7.1 0.9 10.0 2.9 6.6 0.0 18.3
Cycle Q Clear(g_c), s 5.2 4.5 4.6 5.4 6.3 7.1 0.9 10.0 2.9 6.6 0.0 18.3
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 202 378 379 204 392 333 75 510 440 465 0 668
V/C Ratio(X) 0.72 0.38 0.38 0.75 0.51 0.56 0.33 0.63 0.21 0.76 0.00 0.83
Avail Cap(c_a), veh/h 253 748 751 253 773 656 205 728 627 533 0 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 27.9 21.9 21.9 28.0 22.5 22.8 30.2 20.6 18.0 27.1 0.0 18.6
Incr Delay (d2), s/veh 7.2 0.7 0.8 9.1 1.2 1.8 2.6 1.5 0.3 5.6 0.0 6.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 2.2 2.3 3.2 3.3 3.2 0.5 5.2 1.3 3.4 0.0 10.2
LnGrp Delay(d),s/veh 35.1 22.6 22.7 37.0 23.7 24.6 32.8 22.1 18.3 32.7 0.0 25.5
LnGrp LOS D C C D C C C C B C C
Approach Vol, veh/h 433 539 437 908
Approach Delay, s/veh 26.8 27.8 21.9 28.3
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 18.3 6.6 29.2 11.1 18.4 12.7 23.1
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.4 6.6 2.9 20.3 7.2 9.1 8.6 12.0
Green Ext Time (p_c), s 0.1 4.5 0.0 3.8 0.1 4.3 0.2 5.5

Intersection Summary
HCM 2010 Ctrl Delay 26.7
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 AM.syn
4: Crossroads Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 93 388 83 115 276 20 140 4 85 15 3 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1799 1900 1810 1704 1900 1900 1900 1900
Adj Flow Rate, veh/h 102 426 91 126 303 22 154 4 93 16 3 34
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 6 5 0 0 0 0 0
Cap, veh/h 131 1618 343 158 1865 135 252 11 261 174 7 81
Arrive On Green 0.07 0.56 0.56 0.09 0.58 0.58 0.08 0.19 0.19 0.05 0.05 0.05
Sat Flow, veh/h 1810 2901 615 1723 3233 233 3343 60 1397 1319 133 1502
Grp Volume(v), veh/h 102 258 259 126 159 166 154 0 97 16 0 37
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1709 1757 1672 0 1457 1319 0 1635
Q Serve(g_s), s 3.9 5.3 5.4 5.0 3.0 3.1 3.1 0.0 4.1 0.8 0.0 1.5
Cycle Q Clear(g_c), s 3.9 5.3 5.4 5.0 3.0 3.1 3.1 0.0 4.1 0.8 0.0 1.5
Prop In Lane 1.00 0.35 1.00 0.13 1.00 0.96 1.00 0.92
Lane Grp Cap(c), veh/h 131 985 975 158 986 1014 252 0 272 174 0 88
V/C Ratio(X) 0.78 0.26 0.27 0.80 0.16 0.16 0.61 0.00 0.36 0.09 0.00 0.42
Avail Cap(c_a), veh/h 142 985 975 160 986 1014 764 0 333 404 0 374
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.9 8.0 8.0 31.2 6.9 6.9 31.4 0.0 24.8 31.7 0.0 32.0
Incr Delay (d2), s/veh 16.8 0.5 0.6 22.0 0.3 0.3 0.9 0.0 0.3 0.2 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.7 2.7 3.3 1.5 1.6 1.5 0.0 1.6 0.3 0.0 0.8
LnGrp Delay(d),s/veh 48.7 8.6 8.6 53.1 7.3 7.3 32.3 0.0 25.1 31.9 0.0 35.2
LnGrp LOS D A A D A A C C C D
Approach Vol, veh/h 619 451 251 53
Approach Delay, s/veh 15.2 20.1 29.5 34.2
Approach LOS B C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.9 43.0 9.3 7.8 8.6 44.4 17.1
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 7.0 7.4 5.1 3.5 5.9 5.1 6.1
Green Ext Time (p_c), s 0.0 2.5 0.2 0.4 0.0 3.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 20.1
HCM 2010 LOS C



HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 396 92 61 379 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 477 111 73 457 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1849 428 91 2815 6 212 0 80 0 105 0
Arrive On Green 0.00 0.66 0.66 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2880 645 1757 3588 8 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 295 293 73 223 235 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1705 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.38 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1130 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.26 0.26 0.80 0.16 0.16 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1130 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.97 0.97 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 3.4 3.4 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.3 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.8 1.8 1.1 0.8 0.9 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 3.9 4.0 29.5 1.6 1.6 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 588 531 85 0
Approach Delay, s/veh 4.0 5.4 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 5.5 0.0 3.6 3.6
Green Ext Time (p_c), s 0.0 5.5 0.0 8.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A

HCM 2010 TWSC Cum + Proj Alt 1 AM.syn
6: Carmel Rancho Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 AM.syn

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 249 0 16 0 1 0 17 15 0 0 32 369
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 311 0 20 0 1 0 21 19 0 0 40 461

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 25 628 2 14 628 5
          Stage 1 - - - - - - 2 625 - 3 3 -
          Stage 2 - - - - - - 23 3 - 11 625 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 991 393 - 1007 402 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1000 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 515 315 - - 322 1074
Mov Cap-2 Maneuver - - - - - - 304 1518 - - ~ -380 -
          Stage 1 - - - - - - - - - 822 896 -
          Stage 2 - - - - - - 544 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.4 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 304 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.07 - 0.196 - - - - - - 0.429
HCM Control Delay (s) 17.7 - 7.8 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.7 - - - - - - 2.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 129 134 38 50 159 1172 37 16 1633 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1868 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 220 82 148 128 81 57 183 1347 43 18 1877 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 293 98 177 151 81 57 163 1832 58 37 1614 729
Arrive On Green 0.17 0.17 0.17 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.46 0.00
Sat Flow, veh/h 1757 586 1057 1810 977 688 1740 3456 110 1293 3471 1568
Grp Volume(v), veh/h 220 0 230 128 0 138 183 681 709 18 1877 0
Grp Sat Flow(s),veh/h/ln 1757 0 1643 1810 0 1665 1740 1748 1818 1293 1736 1568
Q Serve(g_s), s 10.6 0.0 12.0 6.2 0.0 7.4 8.3 26.6 26.7 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.6 0.0 12.0 6.2 0.0 7.4 8.3 26.6 26.7 1.2 41.3 0.0
Prop In Lane 1.00 0.64 1.00 0.41 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 293 0 274 151 0 139 163 927 964 37 1614 729
V/C Ratio(X) 0.75 0.00 0.84 0.85 0.00 1.00 1.13 0.73 0.74 0.49 1.16 0.00
Avail Cap(c_a), veh/h 316 0 296 151 0 139 163 927 964 106 1614 729
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.2 0.0 40.7 40.3 16.1 16.1 42.5 23.8 0.0
Incr Delay (d2), s/veh 9.3 0.0 18.2 35.1 0.0 74.9 108.4 3.5 3.4 9.9 80.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 0.0 6.8 4.6 0.0 6.2 8.8 13.6 14.1 0.5 37.6 0.0
LnGrp Delay(d),s/veh 44.6 0.0 54.1 75.3 0.0 115.6 148.6 19.5 19.5 52.5 104.4 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 450 266 1573 1895
Approach Delay, s/veh 49.4 96.2 34.5 103.9
Approach LOS D F C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.0 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 14.0 10.3 43.3 9.4 3.2 28.7
Green Ext Time (p_c), s 0.5 0.0 0.0 0.0 0.0 13.4

Intersection Summary
HCM 2010 Ctrl Delay 71.5
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 1 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1410 10 32 1774 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1640 12 37 2063 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1652 0 37 2063 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.47 0.02 c0.60
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.79 0.55 1.01 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 18.5 55.7 23.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 2.4 9.5 21.7 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 20.9 65.2 45.5 1.3
Level of Service E D D D D E C E D A
Approach Delay (s) 59.6 53.4 21.4 33.4
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% 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 (veh/h) 56 1 19 9 1 20 17 232 15 76 561 174
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 73 1 25 12 1 26 22 301 19 99 729 226
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 475 7 179 447 24 183 527 1720 108 814 1356 420
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.51 0.51 0.51 0.51 0.51 0.51
Sat Flow, veh/h 1392 62 1545 1086 205 1573 591 3354 211 1033 2644 820
Grp Volume(v), veh/h 73 0 26 13 0 26 22 157 163 99 485 470
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1291 0 1573 591 1755 1810 1033 1761 1704
Q Serve(g_s), s 1.1 0.0 0.3 0.0 0.0 0.3 0.6 1.0 1.0 1.2 4.0 4.0
Cycle Q Clear(g_c), s 1.4 0.0 0.3 0.3 0.0 0.3 4.6 1.0 1.0 2.3 4.0 4.0
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.12 1.00 0.48
Lane Grp Cap(c), veh/h 475 0 187 471 0 183 527 900 928 814 903 874
V/C Ratio(X) 0.15 0.00 0.14 0.03 0.00 0.14 0.04 0.17 0.18 0.12 0.54 0.54
Avail Cap(c_a), veh/h 1605 0 1490 1563 0 1459 690 1384 1427 1098 1388 1344
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.2 0.0 8.6 8.5 0.0 8.6 5.1 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.5 0.5 0.3 1.9 1.9
LnGrp Delay(d),s/veh 9.2 0.0 8.7 8.5 0.0 8.7 5.1 2.8 2.8 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 99 39 342 1054
Approach Delay, s/veh 9.1 8.6 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.5 15.1 6.5 15.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.4 6.0 2.3 6.6
Green Ext Time (p_c), s 0.2 4.5 0.2 4.4

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 1 PM.syn
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 968 975 105 993 771
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1030 1037 112 1056 820
RTOR Reduction (vph) 0 104 0 5 0 0
Lane Group Flow (vph) 0 926 1037 107 1056 820
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.1 35.1 35.1 20.1 65.0
Effective Green, g (s) 20.1 35.1 35.1 20.1 65.0
Actuated g/C Ratio 0.31 0.54 0.54 0.31 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 870 1006 838 1072 1881
v/s Ratio Prot c0.33 c0.56 0.30 0.44
v/s Ratio Perm 0.07
v/c Ratio 1.06 1.03 0.13 0.99 0.44
Uniform Delay, d1 22.4 14.9 7.4 22.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.3 36.6 0.1 23.8 0.7
Delay (s) 71.7 51.5 7.5 46.1 0.7
Level of Service E D A D A
Approach Delay (s) 71.7 47.2 26.3
Approach LOS E D C

Intersection Summary
HCM 2000 Control Delay 43.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.8
Intersection Capacity Utilization 93.3% ICU Level of Service F
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) 31 874 193 400 673 4 277 17 601 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 930 205 426 716 4 295 18 639 4 24 19
RTOR Reduction (vph) 0 0 121 0 1 0 0 0 536 0 0 19
Lane Group Flow (vph) 33 930 84 426 719 0 156 157 103 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Effective Green, g (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.37 0.37 0.14 0.49 0.14 0.14 0.14 0.02 0.02
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1319 602 486 1732 246 248 224 47 38
v/s Ratio Prot 0.02 c0.26 c0.12 0.20 c0.09 0.09 0.06 c0.01
v/s Ratio Perm 0.05 0.00
v/c Ratio 0.62 0.71 0.14 0.88 0.42 0.63 0.63 0.46 0.60 0.01
Uniform Delay, d1 30.7 17.1 13.3 27.0 10.6 25.9 25.9 25.3 30.9 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.2 1.4 0.0 15.7 0.1 3.9 3.8 0.5 12.8 0.0
Delay (s) 46.0 18.5 13.3 42.7 10.7 29.8 29.7 25.9 43.7 30.5
Level of Service D B B D B C C C D C
Approach Delay (s) 18.4 22.6 27.1 38.4
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 64.1 Sum of lost time (s) 20.4
Intersection Capacity Utilization 76.9% 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 (veh/h) 143 367 83 190 418 356 162 581 164 330 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1883 1900
Adj Flow Rate, veh/h 146 374 85 194 427 363 165 593 167 337 405 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 164 865 195 205 604 504 198 553 473 359 487 54
Arrive On Green 0.09 0.30 0.30 0.11 0.32 0.32 0.11 0.30 0.30 0.10 0.29 0.29
Sat Flow, veh/h 1774 2896 651 1792 1881 1571 1792 1845 1575 3476 1664 185
Grp Volume(v), veh/h 146 229 230 194 427 363 165 593 167 337 0 450
Grp Sat Flow(s),veh/h/ln 1774 1784 1763 1792 1881 1571 1792 1845 1575 1738 0 1849
Q Serve(g_s), s 7.3 9.3 9.5 9.7 17.9 18.4 8.1 27.0 7.5 8.7 0.0 20.5
Cycle Q Clear(g_c), s 7.3 9.3 9.5 9.7 17.9 18.4 8.1 27.0 7.5 8.7 0.0 20.5
Prop In Lane 1.00 0.37 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 164 533 527 205 604 504 198 553 473 359 0 541
V/C Ratio(X) 0.89 0.43 0.44 0.95 0.71 0.72 0.83 1.07 0.35 0.94 0.00 0.83
Avail Cap(c_a), veh/h 164 533 527 205 604 504 205 553 473 359 0 541
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.4 25.4 25.4 39.6 26.8 27.0 39.2 31.5 24.7 40.1 0.0 29.8
Incr Delay (d2), s/veh 41.0 0.7 0.7 47.6 6.8 8.6 23.7 58.9 0.5 32.0 0.0 10.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 4.7 4.7 7.5 10.4 9.2 5.3 22.7 3.3 5.8 0.0 12.0
LnGrp Delay(d),s/veh 81.5 26.0 26.1 87.2 33.7 35.5 62.9 90.4 25.2 72.1 0.0 40.6
LnGrp LOS F C C F C D E F C E D
Approach Vol, veh/h 605 984 925 787
Approach Delay, s/veh 39.4 44.9 73.7 54.1
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.7 31.2 12.0 33.1 13.0 31.9
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.7 11.5 10.1 22.5 9.3 20.4 10.7 29.0
Green Ext Time (p_c), s 0.0 7.6 0.0 2.3 0.0 5.1 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.2
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.



HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 PM.syn
4: Crossroads Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 PM.syn Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 177 462 138 163 456 47 348 9 169 43 8 86
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1883 1900 1881 1865 1900 1900 1900 1900
Adj Flow Rate, veh/h 179 467 139 165 461 47 352 9 171 43 8 87
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 1 1 0 0 0 0 0
Cap, veh/h 168 1233 364 166 1498 152 461 23 434 221 13 142
Arrive On Green 0.09 0.46 0.46 0.09 0.46 0.46 0.13 0.29 0.29 0.10 0.10 0.10
Sat Flow, veh/h 1810 2698 797 1792 3278 333 3476 80 1517 1223 136 1481
Grp Volume(v), veh/h 179 306 300 165 251 257 352 0 180 43 0 95
Grp Sat Flow(s),veh/h/ln 1810 1774 1722 1792 1789 1822 1738 0 1597 1223 0 1617
Q Serve(g_s), s 6.5 7.9 8.0 6.4 6.2 6.2 6.8 0.0 6.4 2.3 0.0 3.9
Cycle Q Clear(g_c), s 6.5 7.9 8.0 6.4 6.2 6.2 6.8 0.0 6.4 2.3 0.0 3.9
Prop In Lane 1.00 0.46 1.00 0.18 1.00 0.95 1.00 0.92
Lane Grp Cap(c), veh/h 168 810 787 166 817 833 461 0 457 221 0 156
V/C Ratio(X) 1.07 0.38 0.38 0.99 0.31 0.31 0.76 0.00 0.39 0.19 0.00 0.61
Avail Cap(c_a), veh/h 168 810 787 166 817 833 794 0 457 382 0 370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.78 0.78 0.78 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.8 12.5 12.5 31.7 12.0 12.0 29.3 0.0 20.1 29.6 0.0 30.4
Incr Delay (d2), s/veh 79.8 1.0 1.1 66.6 1.0 0.9 1.0 0.0 0.2 0.4 0.0 3.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.9 4.1 4.0 6.2 3.3 3.4 3.3 0.0 2.8 0.8 0.0 1.9
LnGrp Delay(d),s/veh 111.5 13.5 13.6 98.3 13.0 13.0 30.3 0.0 20.3 30.1 0.0 34.2
LnGrp LOS F B B F B B C C C C
Approach Vol, veh/h 785 673 532 138
Approach Delay, s/veh 35.9 33.9 26.9 32.9
Approach LOS D C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 36.0 13.3 10.7 10.0 36.0 24.0
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 8.4 10.0 8.8 5.9 8.5 8.2 8.4
Green Ext Time (p_c), s 0.0 2.6 0.4 0.5 0.0 3.1 0.9

Intersection Summary
HCM 2010 Ctrl Delay 32.8
HCM 2010 LOS C

HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 620 54 85 580 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 639 56 88 598 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1976 173 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 0.60 0.60 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3386 288 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 343 352 88 598 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1812 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 4.8 4.8 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 4.8 4.8 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.16 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1087 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.32 0.32 0.79 0.23 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1087 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 5.0 5.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.7 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.5 2.6 1.3 1.3 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 5.7 5.7 27.7 2.3 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 695 686 202 0
Approach Delay, s/veh 5.7 5.6 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 6.8 0.0 4.7 5.4
Green Ext Time (p_c), s 0.0 5.9 0.0 10.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 7.8
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 496 0 65 0 1 0 34 25 0 0 22 506
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 545 0 71 0 1 0 37 27 0 0 24 556

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 15 1093 2 17 1093 1
          Stage 1 - - - - - - 2 1092 - 1 1 -
          Stage 2 - - - - - - 13 1 - 16 1092 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 996 216 - 1003 216 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1002 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 547 143 - - 143 1087
Mov Cap-2 Maneuver - - - - - - 235 ~ -283 - - ~ -32 -
          Stage 1 - - - - - - - - - 682 899 -
          Stage 2 - - - - - - 476 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.4 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 235 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.159 - 0.336 - - - - - - 0.512
HCM Control Delay (s) 23.2 - 8.3 - - 0 - - - 11.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.6 - 1.5 - - - - - - 3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Cum + Proj Alt 1 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 232 34 13 18 285 1659 10 13 1547 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1871 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 280 40 244 34 16 19 300 1746 11 14 1628 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 42 257 114 46 55 292 1906 12 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 225 1374 1774 717 852 1810 3571 22 1810 3574 1599
Grp Volume(v), veh/h 280 0 284 34 0 35 300 856 901 14 1628 0
Grp Sat Flow(s),veh/h/ln 1774 0 1599 1774 0 1569 1810 1753 1841 1810 1787 1599
Q Serve(g_s), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.5 39.6 0.7 35.1 0.0
Cycle Q Clear(g_c), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.5 39.6 0.7 35.1 0.0
Prop In Lane 1.00 0.86 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 299 114 0 101 292 936 983 42 1414 633
V/C Ratio(X) 0.84 0.00 0.95 0.30 0.00 0.35 1.03 0.92 0.92 0.34 1.15 0.00
Avail Cap(c_a), veh/h 332 0 299 140 0 124 292 936 983 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.8 0.0 35.6 39.6 0.0 39.7 37.2 18.9 18.9 42.7 26.8 0.0
Incr Delay (d2), s/veh 17.9 0.0 38.6 2.0 0.0 2.9 60.3 13.7 13.3 4.7 76.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.3 0.0 10.1 0.9 0.0 0.9 11.9 22.3 23.6 0.4 32.1 0.0
LnGrp Delay(d),s/veh 52.7 0.0 74.3 41.6 0.0 42.6 97.5 32.5 32.2 47.3 103.5 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 564 69 2057 1642
Approach Delay, s/veh 63.6 42.1 41.9 103.0
Approach LOS E D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.6 16.3 37.1 3.9 2.7 41.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 67.9
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1907 14 54 1738 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
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) 1023 18 18 24 12 54 14 1986 15 56 1810 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 2000 0 56 1810 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.57 0.03 0.51
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.19 0.70 1.01 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 35.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 90.9 23.4 23.0 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 127.8 90.0 58.1 1.1
Level of Service E C E E E E F F E A
Approach Delay (s) 72.0 65.1 127.4 42.0
Approach LOS E E F D

Intersection Summary
HCM 2000 Control Delay 77.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 99.3% ICU Level of Service F
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 (veh/h) 183 10 20 40 10 30 38 605 18 11 455 89
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 197 11 22 43 11 32 41 651 19 12 489 96
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 610 145 290 526 105 407 540 1447 42 502 1218 238
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.42 0.42 0.42 0.42 0.42 0.42
Sat Flow, veh/h 1347 558 1117 1016 403 1569 832 3480 102 747 2929 572
Grp Volume(v), veh/h 197 0 33 54 0 32 41 328 342 12 292 293
Grp Sat Flow(s),veh/h/ln 1347 0 1675 1419 0 1569 832 1754 1827 747 1758 1743
Q Serve(g_s), s 3.2 0.0 0.4 0.1 0.0 0.4 0.9 3.3 3.3 0.3 2.9 2.9
Cycle Q Clear(g_c), s 3.8 0.0 0.4 0.6 0.0 0.4 3.8 3.3 3.3 3.6 2.9 2.9
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.33
Lane Grp Cap(c), veh/h 610 0 435 631 0 407 540 729 760 502 731 725
V/C Ratio(X) 0.32 0.00 0.08 0.09 0.00 0.08 0.08 0.45 0.45 0.02 0.40 0.40
Avail Cap(c_a), veh/h 1353 0 1359 1396 0 1273 768 1210 1260 707 1213 1202
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.4 0.0 6.9 7.0 0.0 6.9 6.4 5.2 5.2 6.5 5.0 5.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.2 0.3 0.0 0.2 0.2 1.6 1.6 0.1 1.4 1.4
LnGrp Delay(d),s/veh 8.5 0.0 6.9 7.0 0.0 6.9 6.4 5.3 5.3 6.5 5.2 5.2
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 230 86 711 597
Approach Delay, s/veh 8.3 7.0 5.4 5.2
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 10.4 14.2 10.4 14.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.8 5.6 2.6 5.8
Green Ext Time (p_c), s 0.6 4.2 0.6 4.1

Intersection Summary
HCM 2010 Ctrl Delay 5.8
HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1230 10 32 1568 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1430 12 37 1823 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1430 7 37 1823 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2092 824 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.40 0.02 c0.53
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.68 0.01 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.5 9.9 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.2 0.0 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.7 9.9 65.1 26.2 1.3
Level of Service E D D D D E B A E C A
Approach Delay (s) 59.4 53.3 18.2 19.1
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
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) 982 17 17 23 12 52 13 1621 14 54 1472 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1689 15 56 1533 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 8 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1689 7 56 1533 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 42.3 42.3 7.0 7.0 7.0 3.1 67.8 67.8 6.2 71.4 141.2
Effective Green, g (s) 42.3 42.3 7.0 7.0 7.0 3.1 67.8 67.8 6.2 71.4 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.48 0.04 0.51 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1028 516 85 87 80 39 1699 752 79 1807 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.00 0.05 0.21 0.21 0.03 0.36 0.99 0.01 0.71 0.85 0.49
Uniform Delay, d1 49.3 35.1 64.5 64.4 63.9 68.1 36.5 19.2 66.6 30.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.8 0.1 2.1 2.0 0.3 5.6 20.4 0.0 25.1 4.3 1.1
Delay (s) 76.1 35.2 66.6 66.5 64.2 73.6 56.9 19.2 91.7 34.6 1.1
Level of Service E D E E E E E B F C A
Approach Delay (s) 74.7 65.1 56.7 24.9
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 46.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 90.9% 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) 402 5 17 18 14 49 19 1291 10 32 1619 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1501 12 37 1883 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1501 7 37 1883 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.4 18.4 6.9 6.9 6.9 4.6 70.6 70.6 4.5 71.0 118.3
Effective Green, g (s) 18.4 18.4 6.9 6.9 6.9 4.6 70.6 70.6 4.5 71.0 118.3
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.60 0.60 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 533 261 97 103 91 67 2112 832 67 2063 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.42 0.02 c0.55
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.88 0.03 0.19 0.18 0.04 0.33 0.71 0.01 0.55 0.91 0.53
Uniform Delay, d1 48.8 42.4 53.0 53.0 52.6 55.3 16.7 9.7 55.9 20.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 0.1 1.6 1.5 0.3 2.9 1.4 0.0 9.5 7.0 1.3
Delay (s) 64.6 42.5 54.6 54.5 52.8 58.2 18.1 9.7 65.4 28.0 1.3
Level of Service E D D D D E B A E C A
Approach Delay (s) 63.4 53.5 18.6 20.5
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 118.3 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 1 PM-Miti.syn
8: SR 1 & Carpenter St 3/14/2016
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1689 14 54 1548 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1759 15 56 1612 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 8 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1759 7 56 1612 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 41.3 41.3 7.0 7.0 7.0 3.1 68.8 68.8 6.2 72.4 141.2
Effective Green, g (s) 41.3 41.3 7.0 7.0 7.0 3.1 68.8 68.8 6.2 72.4 141.2
Actuated g/C Ratio 0.29 0.29 0.05 0.05 0.05 0.02 0.49 0.49 0.04 0.51 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1004 503 85 87 80 39 1724 764 79 1832 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.02 0.05 0.21 0.21 0.03 0.36 1.02 0.01 0.71 0.88 0.49
Uniform Delay, d1 49.9 35.8 64.5 64.4 63.9 68.1 36.2 18.6 66.6 30.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.2 0.1 2.1 2.0 0.3 5.6 26.9 0.0 25.1 5.6 1.1
Delay (s) 83.2 35.9 66.6 66.5 64.2 73.6 63.1 18.7 91.7 36.2 1.1
Level of Service F D E E E E E B F D A
Approach Delay (s) 81.6 65.1 62.8 26.3
Approach LOS F E E C

Intersection Summary
HCM 2000 Control Delay 50.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 855 539 61 1140 835
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 0.95 0.97 1.00
Frt 0.85 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 3468 3335 1759
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 3468 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 929 586 66 1239 908
RTOR Reduction (vph) 0 185 9 0 0 0
Lane Group Flow (vph) 0 744 643 0 1239 908
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Prot NA
Protected Phases 3 2 3 Free
Permitted Phases
Actuated Green, G (s) 25.2 15.8 25.2 50.8
Effective Green, g (s) 25.2 15.8 25.2 50.8
Actuated g/C Ratio 0.50 0.31 0.50 1.00
Clearance Time (s) 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 4.5
Lane Grp Cap (vph) 1369 1078 1654 1759
v/s Ratio Prot 0.27 0.19 c0.37 0.52
v/s Ratio Perm
v/c Ratio 0.54 0.60 0.75 0.52
Uniform Delay, d1 8.8 14.8 10.3 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 2.2 1.1
Delay (s) 9.5 15.8 12.4 1.1
Level of Service A B B A
Approach Delay (s) 9.5 15.8 7.6
Approach LOS A B A

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 9.8
Intersection Capacity Utilization 57.5% ICU Level of Service B
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 (veh/h) 133 229 36 140 183 173 23 294 85 326 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1835 1900 1827 1827 1759
Adj Flow Rate, veh/h 145 249 39 152 199 188 25 320 92 354 509 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 4 4 4 8
Cap, veh/h 209 644 100 211 386 576 76 700 198 486 657 534
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.26 0.26 0.14 0.36 0.36
Sat Flow, veh/h 1774 3038 470 1774 1810 2701 1675 2681 758 3375 1827 1485
Grp Volume(v), veh/h 145 142 146 152 199 188 25 206 206 354 509 45
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1351 1675 1743 1696 1688 1827 1485
Q Serve(g_s), s 4.9 4.3 4.5 5.2 6.1 3.7 0.9 6.2 6.4 6.3 15.4 1.2
Cycle Q Clear(g_c), s 4.9 4.3 4.5 5.2 6.1 3.7 0.9 6.2 6.4 6.3 15.4 1.2
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 209 371 373 211 386 576 76 455 443 486 657 534
V/C Ratio(X) 0.69 0.38 0.39 0.72 0.52 0.33 0.33 0.45 0.47 0.73 0.77 0.08
Avail Cap(c_a), veh/h 264 782 786 264 809 1207 215 726 706 557 828 673
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.5 21.1 21.1 26.5 21.7 20.8 28.9 19.3 19.4 25.6 17.7 13.2
Incr Delay (d2), s/veh 5.5 0.8 0.8 7.0 1.3 0.4 2.5 0.9 0.9 4.1 3.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 2.2 2.2 2.9 3.2 1.4 0.5 3.1 3.1 3.2 8.5 0.5
LnGrp Delay(d),s/veh 32.0 21.9 21.9 33.5 23.0 21.2 31.4 20.2 20.3 29.7 21.6 13.3
LnGrp LOS C C C C C C C C C C C B
Approach Vol, veh/h 433 539 437 908
Approach Delay, s/veh 25.3 25.3 20.9 24.4
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.1 17.4 6.5 27.4 11.1 17.5 12.7 21.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.2 6.5 2.9 17.4 6.9 8.1 8.3 8.4
Green Ext Time (p_c), s 0.1 4.6 0.0 4.7 0.1 4.5 0.3 6.1

Intersection Summary
HCM 2010 Ctrl Delay 24.1
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1410 10 32 1774 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1640 12 37 2063 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1640 7 37 2063 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.2 17.2 6.9 6.9 6.9 4.6 71.7 71.7 4.5 72.1 118.2
Effective Green, g (s) 17.2 17.2 6.9 6.9 6.9 4.6 71.7 71.7 4.5 72.1 118.2
Actuated g/C Ratio 0.15 0.15 0.06 0.06 0.06 0.04 0.61 0.61 0.04 0.61 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 499 244 97 104 91 67 2146 846 67 2097 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.46 0.02 c0.60
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.94 0.04 0.19 0.18 0.04 0.33 0.76 0.01 0.55 0.98 0.53
Uniform Delay, d1 50.0 43.4 53.0 53.0 52.5 55.3 17.1 9.2 55.9 22.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.6 0.1 1.6 1.5 0.3 2.9 2.0 0.0 9.5 16.0 1.3
Delay (s) 75.5 43.5 54.6 54.4 52.8 58.2 19.0 9.2 65.4 38.5 1.3
Level of Service E D D D D E B A E D A
Approach Delay (s) 73.8 53.5 19.5 28.4
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 30.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 118.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% 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) 0 968 975 105 993 771
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 0.95 0.97 1.00
Frt 0.85 0.99 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 3481 3467 1881
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 3481 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1030 1037 112 1056 820
RTOR Reduction (vph) 0 96 5 0 0 0
Lane Group Flow (vph) 0 934 1144 0 1056 820
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Prot NA
Protected Phases 3 2 3 Free
Permitted Phases
Actuated Green, G (s) 20.3 26.8 20.3 56.9
Effective Green, g (s) 20.3 26.8 20.3 56.9
Actuated g/C Ratio 0.36 0.47 0.36 1.00
Clearance Time (s) 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 4.5
Lane Grp Cap (vph) 1003 1639 1236 1881
v/s Ratio Prot c0.33 c0.33 0.30 0.44
v/s Ratio Perm
v/c Ratio 0.93 0.70 0.85 0.44
Uniform Delay, d1 17.6 11.9 16.9 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 1.4 6.4 0.7
Delay (s) 32.6 13.2 23.3 0.7
Level of Service C B C A
Approach Delay (s) 32.6 13.2 13.4
Approach LOS C B B

Intersection Summary
HCM 2000 Control Delay 18.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 56.9 Sum of lost time (s) 9.8
Intersection Capacity Utilization 72.3% ICU Level of Service C
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 (veh/h) 143 367 83 190 418 356 162 581 164 330 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1849 1900 1881 1881 1900
Adj Flow Rate, veh/h 146 374 85 194 427 363 165 593 167 337 405 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 3 1 1 0
Cap, veh/h 169 893 201 211 623 916 199 752 211 370 514 437
Arrive On Green 0.10 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.11 0.27 0.27
Sat Flow, veh/h 1774 2896 651 1792 1881 2766 1792 2706 760 3476 1881 1600
Grp Volume(v), veh/h 146 229 230 194 427 363 165 384 376 337 405 45
Grp Sat Flow(s),veh/h/ln 1774 1784 1763 1792 1881 1383 1792 1756 1710 1738 1881 1600
Q Serve(g_s), s 7.1 8.9 9.1 9.3 17.1 8.8 7.9 17.7 17.7 8.4 17.4 1.8
Cycle Q Clear(g_c), s 7.1 8.9 9.1 9.3 17.1 8.8 7.9 17.7 17.7 8.4 17.4 1.8
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.44 1.00 1.00
Lane Grp Cap(c), veh/h 169 550 543 211 623 916 199 488 475 370 514 437
V/C Ratio(X) 0.87 0.42 0.42 0.92 0.69 0.40 0.83 0.79 0.79 0.91 0.79 0.10
Avail Cap(c_a), veh/h 169 550 543 211 623 916 211 543 529 370 561 477
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.9 23.9 24.0 38.1 25.2 22.5 38.0 29.1 29.1 38.6 29.4 23.7
Incr Delay (d2), s/veh 34.4 0.6 0.6 39.7 6.0 1.3 22.2 7.2 7.5 25.7 7.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.5 4.5 7.0 9.9 3.5 5.1 9.5 9.3 5.3 10.0 0.8
LnGrp Delay(d),s/veh 73.4 24.6 24.6 77.8 31.3 23.7 60.1 36.3 36.7 64.3 36.5 23.8
LnGrp LOS E C C E C C E D D E D C
Approach Vol, veh/h 605 984 925 787
Approach Delay, s/veh 36.4 37.7 40.7 47.7
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.8 12.0 33.1 13.0 29.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.3 11.1 9.9 19.4 9.1 19.1 10.4 19.7
Green Ext Time (p_c), s 0.0 7.8 0.0 4.0 0.0 5.7 0.0 4.3

Intersection Summary
HCM 2010 Ctrl Delay 40.7
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 1 PM-Miti.syn
8: SR 1 & Carpenter St 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 1\Cum + Proj Alt 1 PM-Miti.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1907 14 54 1738 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1986 15 56 1810 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 7 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1986 8 56 1810 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 39.2 39.2 7.0 7.0 7.0 3.1 70.8 70.8 6.2 74.4 141.1
Effective Green, g (s) 39.2 39.2 7.0 7.0 7.0 3.1 70.8 70.8 6.2 74.4 141.1
Actuated g/C Ratio 0.28 0.28 0.05 0.05 0.05 0.02 0.50 0.50 0.04 0.53 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 953 478 85 88 80 39 1775 786 79 1884 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.56 0.03 0.51
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.07 0.05 0.21 0.20 0.03 0.36 1.12 0.01 0.71 0.96 0.49
Uniform Delay, d1 50.9 37.3 64.4 64.4 63.8 68.0 35.1 17.6 66.6 32.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.0 0.1 2.1 2.0 0.3 5.6 61.8 0.0 25.1 12.9 1.1
Delay (s) 101.9 37.4 66.5 66.4 64.1 73.6 96.9 17.6 91.7 44.9 1.1
Level of Service F D E E E E F B F D A
Approach Delay (s) 99.7 65.1 96.2 33.0
Approach LOS F E F C

Intersection Summary
HCM 2000 Control Delay 67.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 141.1 Sum of lost time (s) 17.9
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 2 AM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Existing + Proj Alt 2 AM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 731 458 54 1059 694
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 795 498 59 1151 754
RTOR Reduction (vph) 0 259 0 12 0 0
Lane Group Flow (vph) 0 536 498 47 1151 754
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.1 20.6 20.6 25.1 55.5
Effective Green, g (s) 25.1 20.6 20.6 25.1 55.5
Actuated g/C Ratio 0.45 0.37 0.37 0.45 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1248 691 560 1508 1759
v/s Ratio Prot 0.19 c0.27 c0.35 0.43
v/s Ratio Perm 0.03
v/c Ratio 0.43 0.72 0.08 0.76 0.43
Uniform Delay, d1 10.3 15.0 11.3 12.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.8 0.1 2.6 0.8
Delay (s) 10.7 18.8 11.4 15.4 0.8
Level of Service B B B B A
Approach Delay (s) 10.7 18.0 9.6
Approach LOS B B A

Intersection Summary
HCM 2000 Control Delay 11.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 55.5 Sum of lost time (s) 9.8
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 2 AM.syn
2: Carmel Rancho Blvd/Carmel Knolls Dr & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Existing + Proj Alt 2 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 685 401 395 612 5 86 5 257 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1560
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 778 456 449 695 6 98 6 292 11 19 38
RTOR Reduction (vph) 0 0 291 0 1 0 0 0 243 0 0 37
Lane Group Flow (vph) 31 778 165 449 700 0 52 52 49 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Effective Green, g (s) 1.8 20.2 20.2 9.3 27.8 4.3 4.3 9.3 1.5 1.5
Actuated g/C Ratio 0.03 0.36 0.36 0.17 0.50 0.08 0.08 0.17 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 56 1223 566 578 1747 124 126 254 45 42
v/s Ratio Prot 0.02 c0.23 c0.13 0.20 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.55 0.64 0.29 0.78 0.40 0.42 0.41 0.19 0.67 0.02
Uniform Delay, d1 26.6 14.7 12.7 22.2 8.7 24.5 24.5 20.0 26.9 26.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.8 0.1 5.9 0.1 0.8 0.8 0.1 25.2 0.1
Delay (s) 33.1 15.5 12.8 28.1 8.8 25.3 25.3 20.1 52.1 26.5
Level of Service C B B C A C C C D C
Approach Delay (s) 14.9 16.3 21.5 37.8
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 55.7 Sum of lost time (s) 20.4
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Existing + Proj Alt 2 AM.syn
3: SR 1 & Rio Rd 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 133 221 36 124 177 151 23 228 81 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 240 39 135 192 164 25 248 88 324 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 215 640 103 212 379 322 76 447 385 504 557 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.24 0.24 0.15 0.35 0.35
Sat Flow, veh/h 1774 3021 484 1774 1810 1534 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 141 135 192 164 25 248 88 324 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1755 1774 1810 1534 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.0 4.1 4.4 5.6 5.7 0.9 7.1 2.7 5.4 0.0 12.4
Cycle Q Clear(g_c), s 4.7 4.0 4.1 4.4 5.6 5.7 0.9 7.1 2.7 5.4 0.0 12.4
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 215 371 372 212 379 322 76 447 385 504 0 622
V/C Ratio(X) 0.67 0.37 0.38 0.64 0.51 0.51 0.33 0.55 0.23 0.64 0.00 0.69
Avail Cap(c_a), veh/h 275 814 816 275 841 713 223 791 682 579 0 842
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.2 20.2 20.3 25.2 21.0 21.0 27.8 19.8 18.1 24.0 0.0 16.8
Incr Delay (d2), s/veh 4.3 0.7 0.8 3.2 1.3 1.5 2.5 1.3 0.4 2.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.3 3.0 2.5 0.5 3.7 1.2 2.7 0.0 6.4
LnGrp Delay(d),s/veh 29.6 21.0 21.0 28.4 22.2 22.5 30.2 21.1 18.5 26.0 0.0 18.6
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 424 491 361 755
Approach Delay, s/veh 23.9 24.0 21.1 21.8
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 16.9 6.4 25.8 11.0 16.8 12.7 19.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.4 6.1 2.9 14.4 6.7 7.7 7.4 9.1
Green Ext Time (p_c), s 0.1 4.3 0.0 4.2 0.1 4.2 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.6
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 2 AM.syn
4: Crossroads Blvd & Rio Rd 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 388 83 86 263 0 140 0 69 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 426 91 95 289 0 154 0 76
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1759 373 118 2148 0 317 0 137
Arrive On Green 0.04 0.61 0.61 0.14 1.00 0.00 0.09 0.00 0.09
Sat Flow, veh/h 1810 2901 615 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 258 259 95 289 0 154 0 76
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Cycle Q Clear(g_c), s 1.6 3.4 3.4 2.7 0.0 0.0 2.2 0.0 2.5
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1071 1061 118 2148 0 317 0 137
V/C Ratio(X) 0.72 0.24 0.24 0.80 0.13 0.00 0.49 0.00 0.56
Avail Cap(c_a), veh/h 199 1071 1061 224 2148 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.88 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 4.5 4.5 21.2 0.0 0.0 21.5 0.0 21.6
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.7 0.1 0.0 0.4 0.0 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.7 1.7 1.4 0.0 0.0 1.0 0.0 1.0
LnGrp Delay(d),s/veh 27.6 5.0 5.0 26.0 0.1 0.0 21.9 0.0 22.9
LnGrp LOS C A A C A C C
Approach Vol, veh/h 575 384 230
Approach Delay, s/veh 7.3 6.5 22.2
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 6.9 34.3 5.7 35.5 8.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 4.7 5.4 3.6 2.0 4.5
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.4

Intersection Summary
HCM 2010 Ctrl Delay 9.9
HCM 2010 LOS A



HCM 2010 Signalized Intersection Summary Existing + Proj Alt 2 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 365 92 61 317 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 440 111 73 382 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1817 455 91 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2832 686 1757 3586 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 276 275 73 187 196 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1698 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.6 6.7 2.1 1.3 1.3 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.01 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1125 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.24 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1125 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.3 3.3 1.1 0.6 0.7 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.6 9.7 29.5 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 551 456 85 0
Approach Delay, s/veh 9.7 6.0 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.7 0.0 3.3 3.6
Green Ext Time (p_c), s 0.0 3.9 0.0 6.8 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.3
HCM 2010 LOS A

HCM 2010 TWSC Existing + Proj Alt 2 AM.syn
6: Carmel Rancho Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Existing + Proj Alt 2 AM.syn

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 218 0 16 0 1 0 17 14 0 0 32 307
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 272 0 20 0 1 0 21 18 0 0 40 384

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 25 550 2 14 550 5
          Stage 1 - - - - - - 2 547 - 3 3 -
          Stage 2 - - - - - - 23 3 - 11 547 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 991 436 - 1007 446 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1000 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 571 360 - - 368 1074
Mov Cap-2 Maneuver - - - - - - 371 1061 - - ~ -783 -
          Stage 1 - - - - - - - - - 847 896 -
          Stage 2 - - - - - - 613 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.2 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 371 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.057 - 0.172 - - - - - - 0.357
HCM Control Delay (s) 15.3 - 7.7 - - 0 - - - 10.2
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.6 - - - - - - 1.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 113 134 38 50 136 992 37 16 1427 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1839 1900 1357 1827 1845
Adj Flow Rate, veh/h 210 94 130 128 81 57 156 1140 43 18 1640 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 288 114 158 151 82 58 163 1827 69 37 1620 732
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 697 965 1810 977 688 1740 3432 129 1293 3471 1568
Grp Volume(v), veh/h 210 0 224 128 0 138 156 580 603 18 1640 0
Grp Sat Flow(s),veh/h/ln 1757 0 1662 1810 0 1665 1740 1747 1814 1293 1736 1568
Q Serve(g_s), s 10.0 0.0 11.5 6.2 0.0 7.3 7.9 20.6 20.6 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.0 0.0 11.5 6.2 0.0 7.3 7.9 20.6 20.6 1.2 41.3 0.0
Prop In Lane 1.00 0.58 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 288 0 272 151 0 139 163 930 965 37 1620 732
V/C Ratio(X) 0.73 0.00 0.82 0.85 0.00 0.99 0.96 0.62 0.62 0.49 1.01 0.00
Avail Cap(c_a), veh/h 318 0 300 151 0 139 163 930 965 107 1620 732
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.1 0.0 35.8 40.0 0.0 40.5 39.9 14.5 14.5 42.4 23.6 0.0
Incr Delay (d2), s/veh 7.9 0.0 16.0 34.4 0.0 73.5 57.3 1.7 1.6 9.9 25.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 0.0 6.5 4.5 0.0 6.2 6.4 10.3 10.6 0.5 25.3 0.0
LnGrp Delay(d),s/veh 43.1 0.0 51.7 74.3 0.0 114.0 97.2 16.2 16.1 52.3 49.0 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 434 266 1339 1658
Approach Delay, s/veh 47.5 94.9 25.6 49.1
Approach LOS D F C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.7 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.5 9.9 43.3 9.3 3.2 22.6
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 18.9

Intersection Summary
HCM 2010 Ctrl Delay 43.7
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 2 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1230 10 32 1568 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1430 12 37 1823 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1442 0 37 1823 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2088 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.41 0.02 c0.53
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.69 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.6 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.3 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.9 65.1 26.2 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.4 53.3 18.5 19.1
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
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 (veh/h) 51 1 19 9 1 20 17 200 15 76 499 163
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1854 1900
Adj Flow Rate, veh/h 66 1 25 12 1 26 22 260 19 99 648 212
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 485 7 177 463 15 180 563 1638 119 835 1286 420
Arrive On Green 0.11 0.11 0.11 0.11 0.11 0.11 0.49 0.49 0.49 0.49 0.49 0.49
Sat Flow, veh/h 1392 62 1545 1084 134 1574 645 3320 241 1072 2607 852
Grp Volume(v), veh/h 66 0 26 13 0 26 22 137 142 99 438 422
Grp Sat Flow(s),veh/h/ln 1392 0 1607 1218 0 1574 645 1756 1805 1072 1761 1698
Q Serve(g_s), s 0.9 0.0 0.3 0.1 0.0 0.3 0.5 0.9 0.9 1.1 3.4 3.4
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.4 0.0 0.3 3.9 0.9 0.9 2.0 3.4 3.4
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 485 0 184 479 0 180 563 866 890 835 869 838
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.50 0.50
Avail Cap(c_a), veh/h 1690 0 1575 1643 0 1542 782 1463 1503 1199 1467 1415
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.8 0.0 8.1 8.2 0.0 8.1 4.8 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.4 0.3 1.6 1.6
LnGrp Delay(d),s/veh 8.8 0.0 8.3 8.2 0.0 8.3 4.8 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 92 39 301 959
Approach Delay, s/veh 8.7 8.2 3.0 3.6
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.3 14.1 6.3 14.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.4 2.4 5.9
Green Ext Time (p_c), s 0.2 4.1 0.2 4.0

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 2 PM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 853 777 88 847 617
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 907 827 94 901 656
RTOR Reduction (vph) 0 170 0 10 0 0
Lane Group Flow (vph) 0 737 827 84 901 656
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.26 c0.44 0.26 0.35
v/s Ratio Perm 0.05
v/c Ratio 0.79 0.87 0.11 0.78 0.35
Uniform Delay, d1 18.5 13.3 7.8 18.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.0 9.2 0.1 4.0 0.5
Delay (s) 23.5 22.6 7.9 22.4 0.5
Level of Service C C A C A
Approach Delay (s) 23.5 21.1 13.2
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 78.9% 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) 31 711 193 301 558 4 277 17 510 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 756 205 320 594 4 295 18 543 4 24 19
RTOR Reduction (vph) 0 0 139 0 1 0 0 0 460 0 0 19
Lane Group Flow (vph) 33 756 66 320 597 0 156 157 83 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 19.1 19.1 9.0 26.4 8.9 8.9 9.0 1.5 1.5
Effective Green, g (s) 1.8 19.1 19.1 9.0 26.4 8.9 8.9 9.0 1.5 1.5
Actuated g/C Ratio 0.03 0.32 0.32 0.15 0.45 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1147 523 529 1600 259 261 244 48 39
v/s Ratio Prot 0.02 c0.21 c0.09 0.17 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.66 0.13 0.60 0.37 0.60 0.60 0.34 0.58 0.01
Uniform Delay, d1 28.2 17.1 14.0 23.3 10.8 23.3 23.3 22.3 28.4 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.1 0.0 1.3 0.1 2.7 2.7 0.3 11.1 0.0
Delay (s) 39.4 18.2 14.1 24.6 10.8 26.0 26.0 22.6 39.5 28.0
Level of Service D B B C B C C C D C
Approach Delay (s) 18.0 15.6 23.9 34.9
Approach LOS B B C C

Intersection Summary
HCM 2000 Control Delay 19.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 58.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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3: SR 1 & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Existing + Proj Alt 2 PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 348 83 166 401 295 162 427 155 264 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 355 85 169 409 301 165 436 158 269 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 169 898 213 203 624 521 199 517 441 359 438 63
Arrive On Green 0.10 0.31 0.31 0.11 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2864 678 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 219 221 169 409 301 165 436 158 269 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1758 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.4 8.6 8.0 16.2 13.8 7.9 19.4 7.0 6.6 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.4 8.6 8.0 16.2 13.8 7.9 19.4 7.0 6.6 0.0 15.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 169 559 551 203 624 521 199 517 441 359 0 501
V/C Ratio(X) 0.86 0.39 0.40 0.83 0.66 0.58 0.83 0.84 0.36 0.75 0.00 0.72
Avail Cap(c_a), veh/h 169 559 551 212 624 521 212 572 488 371 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 38.8 23.4 23.5 37.8 24.8 24.0 37.9 29.5 25.1 38.0 0.0 28.7
Incr Delay (d2), s/veh 34.1 0.5 0.6 22.9 5.3 4.6 22.1 10.6 0.6 8.0 0.0 4.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.0 4.2 4.3 5.3 9.3 6.6 5.1 11.3 3.1 3.5 0.0 8.4
LnGrp Delay(d),s/veh 72.9 23.9 24.0 60.6 30.1 28.6 60.0 40.1 25.7 46.0 0.0 33.0
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 586 879 759 629
Approach Delay, s/veh 36.2 35.5 41.4 38.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.6 31.5 13.4 28.6 12.0 33.1 12.7 29.3
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.0 10.6 9.9 17.4 9.1 18.2 8.6 21.4
Green Ext Time (p_c), s 0.0 7.3 0.0 3.8 0.0 5.6 0.1 2.8

Intersection Summary
HCM 2010 Ctrl Delay 37.9
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 461 138 137 440 0 348 0 133 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 466 139 138 444 0 352 0 134
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1401 415 173 1989 0 534 0 243
Arrive On Green 0.06 0.52 0.52 0.19 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2697 799 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 305 300 138 444 0 352 0 134
Grp Sat Flow(s),veh/h/ln 1810 1774 1722 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.0 5.1 3.7 0.0 0.0 4.8 0.0 3.9
Cycle Q Clear(g_c), s 2.3 5.0 5.1 3.7 0.0 0.0 4.8 0.0 3.9
Prop In Lane 1.00 0.46 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 921 895 173 1989 0 534 0 243
V/C Ratio(X) 0.78 0.33 0.33 0.80 0.22 0.00 0.66 0.00 0.55
Avail Cap(c_a), veh/h 235 921 895 233 1989 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.0 7.0 19.7 0.0 0.0 19.9 0.0 19.6
Incr Delay (d2), s/veh 4.0 0.8 0.9 9.1 0.3 0.0 0.5 0.0 0.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.6 2.5 2.2 0.1 0.0 2.3 0.0 1.8
LnGrp Delay(d),s/veh 27.2 7.8 7.9 28.8 0.3 0.0 20.4 0.0 20.3
LnGrp LOS C A A C A C C
Approach Vol, veh/h 690 582 486
Approach Delay, s/veh 10.2 7.0 20.4
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.3 30.0 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 5.7 7.1 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.3 0.9

Intersection Summary
HCM 2010 Ctrl Delay 12.0
HCM 2010 LOS B

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 540 54 85 491 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 557 56 88 506 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1949 196 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3342 326 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 303 310 88 506 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1805 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.2 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1083 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.29 0.29 0.79 0.19 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1083 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.94 0.94 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.6 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.1 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.6 0.6 27.7 2.2 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 613 594 202 0
Approach Delay, s/veh 0.6 6.0 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.2 5.4
Green Ext Time (p_c), s 0.0 7.0 0.0 8.9 0.3

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 417 0 64 0 1 0 33 25 0 0 22 418
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 458 0 70 0 1 0 36 27 0 0 24 459

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 15 919 2 17 919 1
          Stage 1 - - - - - - 2 918 - 1 1 -
          Stage 2 - - - - - - 13 1 - 16 918 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 996 273 - 1003 273 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1002 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 557 196 - - 196 1087
Mov Cap-2 Maneuver - - - - - - 280 ~ -739 - - ~ -71 -
          Stage 1 - - - - - - - - - 737 899 -
          Stage 2 - - - - - - 563 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 280 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.13 - 0.283 - - - - - - 0.423
HCM Control Delay (s) 19.8 - 8.1 - - 0 - - - 10.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.4 - 1.2 - - - - - - 2.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 199 34 13 18 259 1372 10 13 1280 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1869 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 262 65 209 34 16 19 273 1444 11 14 1347 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 333 72 233 115 46 55 293 1897 14 42 1406 629
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.39 0.00
Sat Flow, veh/h 1774 385 1239 1774 717 852 1810 3566 27 1810 3574 1599
Grp Volume(v), veh/h 262 0 274 34 0 35 273 710 745 14 1347 0
Grp Sat Flow(s),veh/h/ln 1774 0 1625 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.4 0.0 14.6 1.6 0.0 1.9 13.1 28.1 28.1 0.7 32.4 0.0
Cycle Q Clear(g_c), s 12.4 0.0 14.6 1.6 0.0 1.9 13.1 28.1 28.1 0.7 32.4 0.0
Prop In Lane 1.00 0.76 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 333 0 305 115 0 102 293 933 979 42 1406 629
V/C Ratio(X) 0.79 0.00 0.90 0.30 0.00 0.34 0.93 0.76 0.76 0.34 0.96 0.00
Avail Cap(c_a), veh/h 333 0 305 141 0 124 293 933 979 150 1421 636
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.2 0.0 35.0 39.4 0.0 39.5 36.5 16.2 16.2 42.5 26.1 0.0
Incr Delay (d2), s/veh 12.1 0.0 27.7 2.0 0.0 2.8 35.0 4.1 4.0 4.6 15.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.2 0.0 8.9 0.9 0.0 0.9 9.4 14.5 15.2 0.4 18.9 0.0
LnGrp Delay(d),s/veh 46.3 0.0 62.7 41.4 0.0 42.4 71.5 20.4 20.2 47.1 41.3 0.0
LnGrp LOS D E D D E C C D D
Approach Vol, veh/h 536 69 1728 1361
Approach Delay, s/veh 54.7 41.9 28.4 41.4
Approach LOS D D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 39.6 9.9 5.7 51.9
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 16.6 15.1 34.4 3.9 2.7 30.1
Green Ext Time (p_c), s 0.0 0.0 0.3 0.1 0.0 11.6

Intersection Summary
HCM 2010 Ctrl Delay 37.2
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1620 14 54 1471 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1688 15 56 1532 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1702 0 56 1532 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.4 6.2 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1686 79 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.01 0.71 0.85 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.6 30.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 24.3 25.1 4.6 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 61.2 91.7 35.1 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 61.3 25.3
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 47.3 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Existing + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 171 10 20 40 10 30 38 526 18 11 367 78
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 184 11 22 43 11 32 41 566 19 12 395 84
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 627 141 282 540 105 396 590 1362 46 541 1135 239
Arrive On Green 0.25 0.25 0.25 0.25 0.25 0.25 0.39 0.39 0.39 0.39 0.39 0.39
Sat Flow, veh/h 1346 558 1116 1006 417 1568 917 3463 116 808 2887 608
Grp Volume(v), veh/h 184 0 33 54 0 32 41 286 299 12 239 240
Grp Sat Flow(s),veh/h/ln 1346 0 1675 1423 0 1568 917 1754 1825 808 1758 1736
Q Serve(g_s), s 2.8 0.0 0.3 0.0 0.0 0.4 0.7 2.7 2.7 0.2 2.2 2.2
Cycle Q Clear(g_c), s 3.3 0.0 0.3 0.5 0.0 0.4 2.9 2.7 2.7 2.9 2.2 2.2
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.35
Lane Grp Cap(c), veh/h 627 0 422 646 0 396 590 690 718 541 692 683
V/C Ratio(X) 0.29 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.35 0.35
Avail Cap(c_a), veh/h 1481 0 1484 1524 0 1390 920 1321 1374 832 1325 1308
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 7.8 0.0 6.4 6.5 0.0 6.4 5.9 5.0 5.0 6.0 4.8 4.8
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.0 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.0 1.0
LnGrp Delay(d),s/veh 7.9 0.0 6.5 6.5 0.0 6.5 5.9 5.1 5.1 6.0 4.9 4.9
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 217 86 626 491
Approach Delay, s/veh 7.7 6.5 5.2 5.0
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.7 12.9 9.7 12.9
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.3 4.9 2.5 4.9
Green Ext Time (p_c), s 0.6 3.6 0.6 3.6

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 802 458 59 1116 694
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 872 498 64 1213 754
RTOR Reduction (vph) 0 258 0 9 0 0
Lane Group Flow (vph) 0 614 498 55 1213 754
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 20.6 20.6 25.4 55.8
Effective Green, g (s) 25.4 20.6 20.6 25.4 55.8
Actuated g/C Ratio 0.46 0.37 0.37 0.46 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1256 687 557 1518 1759
v/s Ratio Prot 0.22 c0.27 c0.36 0.43
v/s Ratio Perm 0.04
v/c Ratio 0.49 0.72 0.10 0.80 0.43
Uniform Delay, d1 10.7 15.2 11.5 13.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 3.9 0.1 3.4 0.8
Delay (s) 11.2 19.1 11.6 16.4 0.8
Level of Service B B B B A
Approach Delay (s) 11.2 18.2 10.4
Approach LOS B B B

Intersection Summary
HCM 2000 Control Delay 11.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 9.8
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 2 AM.syn
2: Carmel Rancho Blvd/Carmel Knolls Dr & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Back + Proj Alt 2 AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 747 401 421 683 5 86 5 268 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.97
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1559
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 849 456 478 776 6 98 6 305 11 19 38
RTOR Reduction (vph) 0 0 278 0 0 0 0 0 257 0 0 37
Lane Group Flow (vph) 31 849 178 478 782 0 52 52 48 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 22.6 22.6 9.2 30.1 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.39 0.39 0.16 0.52 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1314 609 549 1816 119 121 241 43 40
v/s Ratio Prot 0.02 c0.25 c0.14 0.22 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.11 0.00
v/c Ratio 0.58 0.65 0.29 0.87 0.43 0.44 0.43 0.20 0.70 0.02
Uniform Delay, d1 27.7 14.4 12.2 23.8 8.6 25.7 25.7 21.2 28.0 27.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.8 0.1 13.7 0.1 0.9 0.9 0.2 32.8 0.1
Delay (s) 37.9 15.3 12.3 37.5 8.7 26.6 26.6 21.4 60.9 27.6
Level of Service D B B D A C C C E C
Approach Delay (s) 14.8 19.6 22.7 42.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 18.4 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 58.0 Sum of lost time (s) 20.4
Intersection Capacity Utilization 54.7% ICU Level of Service A
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 (veh/h) 133 221 36 131 177 151 23 233 81 298 355 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1820 1900
Adj Flow Rate, veh/h 145 240 39 142 192 164 25 253 88 324 386 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 215 634 102 214 379 321 76 451 388 502 560 65
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.25 0.25 0.15 0.35 0.35
Sat Flow, veh/h 1774 3021 484 1774 1810 1534 1675 1827 1574 3375 1599 186
Grp Volume(v), veh/h 145 138 141 142 192 164 25 253 88 324 0 431
Grp Sat Flow(s),veh/h/ln 1774 1750 1755 1774 1810 1534 1675 1827 1574 1688 0 1785
Q Serve(g_s), s 4.7 4.1 4.2 4.6 5.7 5.7 0.9 7.3 2.7 5.4 0.0 12.5
Cycle Q Clear(g_c), s 4.7 4.1 4.2 4.6 5.7 5.7 0.9 7.3 2.7 5.4 0.0 12.5
Prop In Lane 1.00 0.28 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 215 367 368 214 379 321 76 451 388 502 0 625
V/C Ratio(X) 0.67 0.37 0.38 0.66 0.51 0.51 0.33 0.56 0.23 0.65 0.00 0.69
Avail Cap(c_a), veh/h 274 811 813 274 838 711 223 789 679 577 0 839
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 25.3 20.4 20.4 25.3 21.1 21.1 27.9 19.8 18.1 24.1 0.0 16.8
Incr Delay (d2), s/veh 4.4 0.8 0.8 4.0 1.3 1.5 2.5 1.3 0.4 2.0 0.0 1.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 2.0 2.1 2.5 3.0 2.5 0.5 3.8 1.2 2.7 0.0 6.4
LnGrp Delay(d),s/veh 29.7 21.2 21.2 29.3 22.3 22.6 30.3 21.2 18.4 26.1 0.0 18.5
LnGrp LOS C C C C C C C C B C B
Approach Vol, veh/h 424 498 366 755
Approach Delay, s/veh 24.1 24.4 21.1 21.8
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 16.8 6.4 26.0 11.0 16.8 12.7 19.8
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 6.6 6.2 2.9 14.5 6.7 7.7 7.4 9.3
Green Ext Time (p_c), s 0.1 4.3 0.0 4.2 0.1 4.2 0.3 4.6

Intersection Summary
HCM 2010 Ctrl Delay 22.8
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM 2010 Signalized Intersection Summary Back + Proj Alt 2 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 53 388 83 100 270 0 140 0 77 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1792 0 1810 1696 1900
Adj Flow Rate, veh/h 58 426 91 110 297 0 154 0 85
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 0 5 0 5
Cap, veh/h 80 1708 362 137 2126 0 340 0 146
Arrive On Green 0.04 0.59 0.59 0.16 1.00 0.00 0.10 0.00 0.10
Sat Flow, veh/h 1810 2901 615 1723 3495 0 3343 0 1442
Grp Volume(v), veh/h 58 258 259 110 297 0 154 0 85
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1703 0 1672 0 1442
Q Serve(g_s), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Cycle Q Clear(g_c), s 1.6 3.5 3.6 3.1 0.0 0.0 2.2 0.0 2.8
Prop In Lane 1.00 0.35 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 80 1040 1030 137 2126 0 340 0 146
V/C Ratio(X) 0.72 0.25 0.25 0.80 0.14 0.00 0.45 0.00 0.58
Avail Cap(c_a), veh/h 199 1040 1030 224 2126 0 1070 0 461
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 1.00 1.00 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.6 5.0 5.0 20.6 0.0 0.0 21.2 0.0 21.4
Incr Delay (d2), s/veh 4.0 0.5 0.5 4.0 0.1 0.0 0.4 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.9 1.8 1.9 1.6 0.0 0.0 1.0 0.0 1.2
LnGrp Delay(d),s/veh 27.6 5.4 5.5 24.7 0.1 0.0 21.5 0.0 22.8
LnGrp LOS C A A C A C C
Approach Vol, veh/h 575 407 239
Approach Delay, s/veh 7.7 6.8 22.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 7.5 33.4 5.7 35.2 9.1
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 5.1 5.6 3.6 2.0 4.8
Green Ext Time (p_c), s 0.0 2.8 0.0 3.3 0.5

Intersection Summary
HCM 2010 Ctrl Delay 10.2
HCM 2010 LOS B
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 373 92 61 338 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 449 111 73 407 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1825 448 91 2814 7 212 0 80 0 105 0
Arrive On Green 0.00 0.22 0.22 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2844 676 1757 3587 9 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 281 279 73 199 209 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1700 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 6.7 6.8 2.1 1.4 1.4 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.40 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1127 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.24 0.25 0.80 0.14 0.14 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1127 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 0.33 0.33 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.98 0.98 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 9.2 9.2 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.2 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 3.4 3.4 1.1 0.7 0.8 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 9.7 9.7 29.5 1.5 1.5 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 560 481 85 0
Approach Delay, s/veh 9.7 5.8 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 8.8 0.0 3.4 3.6
Green Ext Time (p_c), s 0.0 4.0 0.0 7.2 0.1

Intersection Summary
HCM 2010 Ctrl Delay 9.1
HCM 2010 LOS A

HCM 2010 TWSC Back + Proj Alt 2 AM.syn
6: Carmel Rancho Blvd & Rio Rd 3/14/2016
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Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 226 0 16 0 1 0 17 14 0 0 32 328
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 282 0 20 0 1 0 21 18 0 0 40 410

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 25 570 2 14 570 5
          Stage 1 - - - - - - 2 567 - 3 3 -
          Stage 2 - - - - - - 23 3 - 11 567 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 991 425 - 1007 434 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1000 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 552 348 - - 355 1074
Mov Cap-2 Maneuver - - - - - - 349 1134 - - ~ -626 -
          Stage 1 - - - - - - - - - 840 896 -
          Stage 2 - - - - - - 590 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.3 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 349 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.061 - 0.178 - - - - - - 0.382
HCM Control Delay (s) 16 - 7.8 - - 0 - - - 10.4
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.6 - - - - - - 1.8

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 119 134 38 50 146 1053 37 16 1478 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1869 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 214 89 137 128 81 57 168 1210 43 18 1699 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 290 107 165 151 82 57 163 1829 65 37 1618 731
Arrive On Green 0.16 0.16 0.16 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.47 0.00
Sat Flow, veh/h 1757 651 1003 1810 977 688 1740 3441 122 1293 3471 1568
Grp Volume(v), veh/h 214 0 226 128 0 138 168 614 639 18 1699 0
Grp Sat Flow(s),veh/h/ln 1757 0 1654 1810 0 1665 1740 1748 1816 1293 1736 1568
Q Serve(g_s), s 10.3 0.0 11.7 6.2 0.0 7.3 8.3 22.5 22.5 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.3 0.0 11.7 6.2 0.0 7.3 8.3 22.5 22.5 1.2 41.3 0.0
Prop In Lane 1.00 0.61 1.00 0.41 1.00 0.07 1.00 1.00
Lane Grp Cap(c), veh/h 290 0 273 151 0 139 163 929 965 37 1618 731
V/C Ratio(X) 0.74 0.00 0.83 0.85 0.00 0.99 1.03 0.66 0.66 0.49 1.05 0.00
Avail Cap(c_a), veh/h 317 0 299 151 0 139 163 929 965 106 1618 731
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.1 0.0 40.6 40.2 15.0 15.0 42.4 23.7 0.0
Incr Delay (d2), s/veh 8.5 0.0 16.8 34.6 0.0 74.0 78.9 2.1 2.1 9.9 36.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.7 0.0 6.6 4.5 0.0 6.2 7.5 11.3 11.7 0.5 27.8 0.0
LnGrp Delay(d),s/veh 43.7 0.0 52.5 74.7 0.0 114.6 119.3 17.1 17.1 52.3 60.5 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 440 266 1421 1717
Approach Delay, s/veh 48.2 95.4 29.2 60.4
Approach LOS D F C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 18.8 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 13.7 10.3 43.3 9.3 3.2 24.5
Green Ext Time (p_c), s 0.6 0.0 0.0 0.0 0.0 17.2

Intersection Summary
HCM 2010 Ctrl Delay 49.9
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1291 10 32 1619 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3531 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1501 12 37 1883 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1513 0 37 1883 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.43 0.02 c0.55
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.72 0.55 0.92 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 17.2 55.7 21.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 1.6 9.5 7.6 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 18.7 65.2 28.8 1.3
Level of Service E D D D D E B E C A
Approach Delay (s) 59.6 53.4 19.3 21.1
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 25.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
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 (veh/h) 54 1 19 9 1 20 17 208 15 76 520 168
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 70 1 25 12 1 26 22 270 19 99 675 218
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 486 7 179 458 21 182 550 1664 116 829 1307 422
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.50 0.50 0.50 0.50 0.50 0.50
Sat Flow, veh/h 1392 62 1545 1086 179 1573 626 3329 233 1062 2616 844
Grp Volume(v), veh/h 70 0 26 13 0 26 22 142 147 99 454 439
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1265 0 1573 626 1756 1806 1062 1761 1699
Q Serve(g_s), s 1.0 0.0 0.3 0.0 0.0 0.3 0.5 0.9 0.9 1.2 3.6 3.6
Cycle Q Clear(g_c), s 1.3 0.0 0.3 0.3 0.0 0.3 4.1 0.9 0.9 2.1 3.6 3.6
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.13 1.00 0.50
Lane Grp Cap(c), veh/h 486 0 186 479 0 182 550 877 903 829 880 849
V/C Ratio(X) 0.14 0.00 0.14 0.03 0.00 0.14 0.04 0.16 0.16 0.12 0.52 0.52
Avail Cap(c_a), veh/h 1662 0 1543 1616 0 1512 748 1434 1475 1166 1438 1388
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.9 0.0 8.3 8.2 0.0 8.3 4.9 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.4 0.5 0.3 1.7 1.6
LnGrp Delay(d),s/veh 8.9 0.0 8.4 8.2 0.0 8.4 4.9 2.9 2.9 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 96 39 311 992
Approach Delay, s/veh 8.8 8.3 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.4 14.4 6.4 14.4
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.3 5.6 2.3 6.1
Green Ext Time (p_c), s 0.2 4.2 0.2 4.1

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 2 PM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Back + Proj Alt 2 PM.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 930 777 98 936 617
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 989 827 104 996 656
RTOR Reduction (vph) 0 170 0 6 0 0
Lane Group Flow (vph) 0 819 827 98 996 656
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.3 31.1 31.1 20.3 61.2
Effective Green, g (s) 20.3 31.1 31.1 20.3 61.2
Actuated g/C Ratio 0.33 0.51 0.51 0.33 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 933 946 789 1150 1881
v/s Ratio Prot c0.29 c0.44 0.29 0.35
v/s Ratio Perm 0.06
v/c Ratio 0.88 0.87 0.12 0.87 0.35
Uniform Delay, d1 19.3 13.3 7.9 19.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.9 9.2 0.1 7.5 0.5
Delay (s) 29.2 22.6 8.0 26.7 0.5
Level of Service C C A C A
Approach Delay (s) 29.2 20.9 16.3
Approach LOS C C B

Intersection Summary
HCM 2000 Control Delay 21.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 61.2 Sum of lost time (s) 9.8
Intersection Capacity Utilization 81.6% 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) 31 810 193 331 635 4 277 17 534 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 862 205 352 676 4 295 18 568 4 24 19
RTOR Reduction (vph) 0 0 133 0 1 0 0 0 485 0 0 19
Lane Group Flow (vph) 33 862 72 352 679 0 156 157 83 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Effective Green, g (s) 1.9 21.8 21.8 9.0 29.0 9.1 9.1 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.35 0.35 0.15 0.47 0.15 0.15 0.15 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 55 1246 568 504 1673 252 254 232 48 40
v/s Ratio Prot 0.02 c0.24 c0.10 0.19 c0.09 0.09 0.05 c0.01
v/s Ratio Perm 0.04 0.00
v/c Ratio 0.60 0.69 0.13 0.70 0.41 0.62 0.62 0.36 0.58 0.01
Uniform Delay, d1 29.6 17.2 13.6 25.2 10.8 24.8 24.8 23.8 29.8 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 1.4 0.0 3.4 0.1 3.2 3.1 0.3 11.1 0.0
Delay (s) 40.8 18.5 13.6 28.6 10.9 27.9 27.9 24.2 40.9 29.4
Level of Service D B B C B C C C D C
Approach Delay (s) 18.3 16.9 25.5 36.3
Approach LOS B B C D

Intersection Summary
HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 61.9 Sum of lost time (s) 20.4
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Back + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 348 83 175 401 295 162 437 155 264 309 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1884 1900
Adj Flow Rate, veh/h 146 355 85 179 409 301 165 446 158 269 315 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 168 881 209 211 622 519 199 522 446 357 442 63
Arrive On Green 0.09 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.10 0.27 0.27
Sat Flow, veh/h 1774 2864 678 1792 1881 1571 1792 1845 1575 3476 1610 230
Grp Volume(v), veh/h 146 219 221 179 409 301 165 446 158 269 0 360
Grp Sat Flow(s),veh/h/ln 1774 1784 1758 1792 1881 1571 1792 1845 1575 1738 0 1840
Q Serve(g_s), s 7.1 8.5 8.7 8.6 16.3 13.9 7.9 20.0 7.0 6.6 0.0 15.4
Cycle Q Clear(g_c), s 7.1 8.5 8.7 8.6 16.3 13.9 7.9 20.0 7.0 6.6 0.0 15.4
Prop In Lane 1.00 0.39 1.00 1.00 1.00 1.00 1.00 0.13
Lane Grp Cap(c), veh/h 168 549 541 211 622 519 199 522 446 357 0 505
V/C Ratio(X) 0.87 0.40 0.41 0.85 0.66 0.58 0.83 0.85 0.35 0.75 0.00 0.71
Avail Cap(c_a), veh/h 168 549 541 211 622 519 211 570 486 370 0 547
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 39.0 23.9 24.0 37.8 25.0 24.2 38.0 29.6 25.0 38.1 0.0 28.6
Incr Delay (d2), s/veh 34.8 0.6 0.6 26.2 5.4 4.7 22.3 11.7 0.6 8.2 0.0 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.2 4.3 5.8 9.3 6.7 5.1 11.9 3.1 3.6 0.0 8.4
LnGrp Delay(d),s/veh 73.8 24.5 24.6 64.0 30.4 28.9 60.3 41.3 25.6 46.3 0.0 32.8
LnGrp LOS E C C E C C E D C D C
Approach Vol, veh/h 586 889 769 629
Approach Delay, s/veh 36.8 36.7 42.2 38.6
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.9 12.0 33.1 12.7 29.6
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 10.6 10.7 9.9 17.4 9.1 18.3 8.6 22.0
Green Ext Time (p_c), s 0.0 7.2 0.0 3.9 0.0 5.6 0.1 2.6

Intersection Summary
HCM 2010 Ctrl Delay 38.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 84 461 138 151 449 0 348 0 151 0 0 0
Number 5 2 12 1 6 16 3 8 18
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1881 0 1881 1863 1900
Adj Flow Rate, veh/h 85 466 139 153 454 0 352 0 153
Adj No. of Lanes 1 2 0 1 2 0 2 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 0 1 0 1
Cap, veh/h 108 1372 406 191 1985 0 538 0 245
Arrive On Green 0.06 0.51 0.51 0.21 1.00 0.00 0.15 0.00 0.15
Sat Flow, veh/h 1810 2697 799 1792 3668 0 3476 0 1583
Grp Volume(v), veh/h 85 305 300 153 454 0 352 0 153
Grp Sat Flow(s),veh/h/ln 1810 1774 1722 1792 1787 0 1738 0 1583
Q Serve(g_s), s 2.3 5.1 5.2 4.1 0.0 0.0 4.8 0.0 4.5
Cycle Q Clear(g_c), s 2.3 5.1 5.2 4.1 0.0 0.0 4.8 0.0 4.5
Prop In Lane 1.00 0.46 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 108 902 876 191 1985 0 538 0 245
V/C Ratio(X) 0.78 0.34 0.34 0.80 0.23 0.00 0.65 0.00 0.62
Avail Cap(c_a), veh/h 235 902 876 233 1985 0 1112 0 507
HCM Platoon Ratio 1.00 1.00 1.00 2.00 2.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.87 0.87 0.87 0.99 0.99 0.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 23.2 7.3 7.3 19.2 0.0 0.0 19.9 0.0 19.8
Incr Delay (d2), s/veh 4.0 0.9 0.9 12.1 0.3 0.0 0.5 0.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.3 2.7 2.6 2.6 0.1 0.0 2.3 0.0 2.0
LnGrp Delay(d),s/veh 27.2 8.2 8.2 31.3 0.3 0.0 20.4 0.0 20.7
LnGrp LOS C A A C A C C
Approach Vol, veh/h 690 607 505
Approach Delay, s/veh 10.5 8.1 20.5
Approach LOS B A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 5 6 8
Phs Duration (G+Y+Rc), s 8.8 29.4 6.5 31.8 11.7
Change Period (Y+Rc), s 3.5 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 6.1 7.2 4.3 2.0 6.8
Green Ext Time (p_c), s 0.0 3.4 0.0 4.3 1.0

Intersection Summary
HCM 2010 Ctrl Delay 12.5
HCM 2010 LOS B

HCM 2010 Signalized Intersection Summary Back + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 558 54 85 514 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 575 56 88 530 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1955 190 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 1.00 1.00 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3353 317 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 312 319 88 530 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1807 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 0.0 0.0 2.4 2.3 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 0.0 0.0 2.4 2.3 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.18 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1084 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.29 0.29 0.79 0.20 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1084 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 2.00 2.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.93 0.93 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 0.0 0.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.6 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 0.2 0.2 1.3 1.2 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 0.7 0.6 27.7 2.3 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 631 618 202 0
Approach Delay, s/veh 0.7 5.9 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 2.0 0.0 4.3 5.4
Green Ext Time (p_c), s 0.0 7.2 0.0 9.3 0.3

Intersection Summary
HCM 2010 Ctrl Delay 5.9
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 435 0 64 0 1 0 33 25 0 0 22 441
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 478 0 70 0 1 0 36 27 0 0 24 485

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 15 959 2 17 959 1
          Stage 1 - - - - - - 2 958 - 1 1 -
          Stage 2 - - - - - - 13 1 - 16 958 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 996 259 - 1003 259 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1002 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 551 182 - - 182 1087
Mov Cap-2 Maneuver - - - - - - 266 ~ -547 - - ~ -58 -
          Stage 1 - - - - - - - - - 724 899 -
          Stage 2 - - - - - - 540 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.1 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 266 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.136 - 0.295 - - - - - - 0.446
HCM Control Delay (s) 20.7 - 8.1 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.2 - - - - - - 2.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon

HCM 2010 Signalized Intersection Summary Back + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 212 34 13 18 268 1440 10 13 1356 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1870 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 269 55 223 34 16 19 282 1516 11 14 1427 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 60 242 114 46 55 292 1904 14 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 319 1295 1774 717 852 1810 3567 26 1810 3574 1599
Grp Volume(v), veh/h 269 0 278 34 0 35 282 745 782 14 1427 0
Grp Sat Flow(s),veh/h/ln 1774 0 1614 1774 0 1569 1810 1753 1840 1810 1787 1599
Q Serve(g_s), s 12.9 0.0 15.0 1.6 0.0 1.9 13.7 30.5 30.6 0.7 35.1 0.0
Cycle Q Clear(g_c), s 12.9 0.0 15.0 1.6 0.0 1.9 13.7 30.5 30.6 0.7 35.1 0.0
Prop In Lane 1.00 0.80 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 302 114 0 101 292 936 982 42 1414 633
V/C Ratio(X) 0.81 0.00 0.92 0.30 0.00 0.35 0.97 0.80 0.80 0.34 1.01 0.00
Avail Cap(c_a), veh/h 332 0 302 140 0 124 292 936 982 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.6 0.0 35.4 39.6 0.0 39.7 37.0 16.8 16.8 42.7 26.8 0.0
Incr Delay (d2), s/veh 14.3 0.0 32.1 2.0 0.0 2.9 43.6 5.3 5.1 4.7 26.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 7.6 0.0 9.4 0.9 0.0 0.9 10.3 16.1 16.8 0.4 22.2 0.0
LnGrp Delay(d),s/veh 48.8 0.0 67.5 41.6 0.0 42.6 80.5 22.0 21.8 47.3 53.0 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 547 69 1809 1441
Approach Delay, s/veh 58.3 42.1 31.1 52.9
Approach LOS E D C D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.0 15.7 37.1 3.9 2.7 32.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 9.3

Intersection Summary
HCM 2010 Ctrl Delay 43.3
HCM 2010 LOS D

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1688 14 54 1547 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3534 1805 3574 1583
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) 1023 18 18 24 12 54 14 1758 15 56 1611 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1772 0 56 1611 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.05 0.70 0.90 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 31.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 37.2 23.4 6.7 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 74.2 90.0 38.5 1.1
Level of Service E C E E E E E F D A
Approach Delay (s) 72.0 65.1 74.2 27.8
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 52.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 93.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Back + Proj Alt 2 PM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 177 10 20 40 10 30 38 544 18 11 390 85
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 190 11 22 43 11 32 41 585 19 12 419 91
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 624 143 286 537 105 402 574 1384 45 530 1148 247
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.40 0.40 0.40 0.40 0.40 0.40
Sat Flow, veh/h 1347 558 1117 1010 412 1568 891 3467 113 794 2874 619
Grp Volume(v), veh/h 190 0 33 54 0 32 41 296 308 12 255 255
Grp Sat Flow(s),veh/h/ln 1347 0 1675 1422 0 1568 891 1754 1825 794 1759 1735
Q Serve(g_s), s 2.9 0.0 0.3 0.0 0.0 0.4 0.8 2.8 2.8 0.3 2.4 2.4
Cycle Q Clear(g_c), s 3.5 0.0 0.3 0.5 0.0 0.4 3.2 2.8 2.8 3.1 2.4 2.4
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.36
Lane Grp Cap(c), veh/h 624 0 429 643 0 402 574 700 729 530 702 693
V/C Ratio(X) 0.30 0.00 0.08 0.08 0.00 0.08 0.07 0.42 0.42 0.02 0.36 0.37
Avail Cap(c_a), veh/h 1439 0 1443 1482 0 1351 870 1285 1337 795 1288 1270
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.0 0.0 6.6 6.6 0.0 6.6 6.0 5.0 5.0 6.2 4.9 4.9
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.1 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 0.0 0.2 0.3 0.0 0.2 0.2 1.3 1.4 0.1 1.2 1.2
LnGrp Delay(d),s/veh 8.1 0.0 6.6 6.6 0.0 6.6 6.1 5.2 5.2 6.2 5.0 5.0
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 223 86 645 522
Approach Delay, s/veh 7.8 6.6 5.2 5.1
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 9.9 13.3 9.9 13.3
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.5 5.1 2.5 5.2
Green Ext Time (p_c), s 0.6 3.8 0.6 3.7

Intersection Summary
HCM 2010 Ctrl Delay 5.6
HCM 2010 LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 853 539 61 1140 835
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 1863 1509 3335 1759
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 1863 1509 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 927 586 66 1239 908
RTOR Reduction (vph) 0 208 0 8 0 0
Lane Group Flow (vph) 0 719 586 58 1239 908
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 25.4 23.4 23.4 25.4 58.6
Effective Green, g (s) 25.4 23.4 23.4 25.4 58.6
Actuated g/C Ratio 0.43 0.40 0.40 0.43 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 1196 743 602 1445 1759
v/s Ratio Prot 0.26 c0.31 c0.37 0.52
v/s Ratio Perm 0.04
v/c Ratio 0.60 0.79 0.10 0.86 0.52
Uniform Delay, d1 12.7 15.4 11.0 15.0 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 5.7 0.1 5.6 1.1
Delay (s) 13.8 21.2 11.1 20.6 1.1
Level of Service B C B C A
Approach Delay (s) 13.8 20.1 12.4
Approach LOS B C B

Intersection Summary
HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 58.6 Sum of lost time (s) 9.8
Intersection Capacity Utilization 69.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 2 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 27 773 401 468 734 5 86 5 293 10 17 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 0.96
Flpb, ped/bikes 1.00 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 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (prot) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.98 1.00
Satd. Flow (perm) 1736 3374 1563 3467 3501 1618 1641 1524 1681 1558
Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Adj. Flow (vph) 31 878 456 532 834 6 98 6 333 11 19 38
RTOR Reduction (vph) 0 0 275 0 0 0 0 0 281 0 0 37
Lane Group Flow (vph) 31 878 181 532 840 0 52 52 52 0 30 1
Confl. Peds. (#/hr) 2 1 1 1 1 2
Heavy Vehicles (%) 4% 7% 2% 1% 3% 0% 6% 0% 6% 30% 0% 0%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.8 23.4 23.4 9.2 30.9 4.3 4.3 9.2 1.5 1.5
Effective Green, g (s) 1.8 23.4 23.4 9.2 30.9 4.3 4.3 9.2 1.5 1.5
Actuated g/C Ratio 0.03 0.40 0.40 0.16 0.53 0.07 0.07 0.16 0.03 0.03
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1342 622 542 1839 118 120 238 42 39
v/s Ratio Prot 0.02 c0.26 c0.15 0.24 c0.03 0.03 0.03 c0.02
v/s Ratio Perm 0.12 0.00
v/c Ratio 0.58 0.65 0.29 0.98 0.46 0.44 0.43 0.22 0.71 0.02
Uniform Delay, d1 28.1 14.4 12.1 24.7 8.7 26.1 26.1 21.7 28.4 27.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.9 0.1 33.7 0.1 1.0 0.9 0.2 38.0 0.1
Delay (s) 38.3 15.3 12.2 58.4 8.8 27.1 27.0 21.8 66.5 28.0
Level of Service D B B E A C C C E C
Approach Delay (s) 14.8 28.0 23.1 45.0
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.1 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 58.8 Sum of lost time (s) 20.4
Intersection Capacity Utilization 56.7% ICU Level of Service B
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 (veh/h) 133 229 36 140 183 173 23 294 85 326 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1827 1863 1827 1821 1900
Adj Flow Rate, veh/h 145 249 39 152 199 188 25 320 92 354 509 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 2 4 4 4
Cap, veh/h 202 656 101 204 392 333 75 510 440 465 613 54
Arrive On Green 0.11 0.22 0.22 0.11 0.22 0.22 0.04 0.28 0.28 0.14 0.37 0.37
Sat Flow, veh/h 1774 3038 470 1774 1810 1535 1675 1827 1575 3375 1649 146
Grp Volume(v), veh/h 145 142 146 152 199 188 25 320 92 354 0 554
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1535 1675 1827 1575 1688 0 1794
Q Serve(g_s), s 5.2 4.5 4.6 5.4 6.3 7.1 0.9 10.0 2.9 6.6 0.0 18.3
Cycle Q Clear(g_c), s 5.2 4.5 4.6 5.4 6.3 7.1 0.9 10.0 2.9 6.6 0.0 18.3
Prop In Lane 1.00 0.27 1.00 1.00 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 202 378 379 204 392 333 75 510 440 465 0 668
V/C Ratio(X) 0.72 0.38 0.38 0.75 0.51 0.56 0.33 0.63 0.21 0.76 0.00 0.83
Avail Cap(c_a), veh/h 253 748 751 253 773 656 205 728 627 533 0 778
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 27.9 21.9 21.9 28.0 22.5 22.8 30.2 20.6 18.0 27.1 0.0 18.6
Incr Delay (d2), s/veh 7.2 0.7 0.8 9.1 1.2 1.8 2.6 1.5 0.3 5.6 0.0 6.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 2.2 2.3 3.2 3.3 3.2 0.5 5.2 1.3 3.4 0.0 10.2
LnGrp Delay(d),s/veh 35.1 22.6 22.7 37.0 23.7 24.6 32.8 22.1 18.3 32.7 0.0 25.5
LnGrp LOS D C C D C C C C B C C
Approach Vol, veh/h 433 539 437 908
Approach Delay, s/veh 26.8 27.8 21.9 28.3
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.2 18.3 6.6 29.2 11.1 18.4 12.7 23.1
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.4 6.6 2.9 20.3 7.2 9.1 8.6 12.0
Green Ext Time (p_c), s 0.1 4.5 0.0 3.8 0.1 4.3 0.2 5.5

Intersection Summary
HCM 2010 Ctrl Delay 26.7
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 93 388 83 115 276 20 140 4 85 15 3 31
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1860 1900 1810 1799 1900 1810 1704 1900 1900 1900 1900
Adj Flow Rate, veh/h 102 426 91 126 303 22 154 4 93 16 3 34
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 0 2 2 5 6 6 5 0 0 0 0 0
Cap, veh/h 131 1618 343 158 1865 135 252 11 261 174 7 81
Arrive On Green 0.07 0.56 0.56 0.09 0.58 0.58 0.08 0.19 0.19 0.05 0.05 0.05
Sat Flow, veh/h 1810 2901 615 1723 3233 233 3343 60 1397 1319 133 1502
Grp Volume(v), veh/h 102 258 259 126 159 166 154 0 97 16 0 37
Grp Sat Flow(s),veh/h/ln 1810 1767 1749 1723 1709 1757 1672 0 1457 1319 0 1635
Q Serve(g_s), s 3.9 5.3 5.4 5.0 3.0 3.1 3.1 0.0 4.1 0.8 0.0 1.5
Cycle Q Clear(g_c), s 3.9 5.3 5.4 5.0 3.0 3.1 3.1 0.0 4.1 0.8 0.0 1.5
Prop In Lane 1.00 0.35 1.00 0.13 1.00 0.96 1.00 0.92
Lane Grp Cap(c), veh/h 131 985 975 158 986 1014 252 0 272 174 0 88
V/C Ratio(X) 0.78 0.26 0.27 0.80 0.16 0.16 0.61 0.00 0.36 0.09 0.00 0.42
Avail Cap(c_a), veh/h 142 985 975 160 986 1014 764 0 333 404 0 374
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.85 0.85 0.85 0.99 0.99 0.99 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.9 8.0 8.0 31.2 6.9 6.9 31.4 0.0 24.8 31.7 0.0 32.0
Incr Delay (d2), s/veh 16.8 0.5 0.6 22.0 0.3 0.3 0.9 0.0 0.3 0.2 0.0 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 2.7 2.7 3.3 1.5 1.6 1.5 0.0 1.6 0.3 0.0 0.8
LnGrp Delay(d),s/veh 48.7 8.6 8.6 53.1 7.3 7.3 32.3 0.0 25.1 31.9 0.0 35.2
LnGrp LOS D A A D A A C C C D
Approach Vol, veh/h 619 451 251 53
Approach Delay, s/veh 15.2 20.1 29.5 34.2
Approach LOS B C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 9.9 43.0 9.3 7.8 8.6 44.4 17.1
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 5.5 17.0 16.0
Max Q Clear Time (g_c+I1), s 7.0 7.4 5.1 3.5 5.9 5.1 6.1
Green Ext Time (p_c), s 0.0 2.5 0.2 0.4 0.0 3.0 0.4

Intersection Summary
HCM 2010 Ctrl Delay 20.1
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 396 92 61 379 1 32 0 38 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 0.99 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1820 1900 1845 1845 1900 1900 1638 1712 1900 1900 1900
Adj Flow Rate, veh/h 0 477 111 73 457 1 39 0 46 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 0 4 4 3 3 3 0 0 11 0 0 0
Cap, veh/h 0 1849 428 91 2815 6 212 0 80 0 105 0
Arrive On Green 0.00 0.66 0.66 0.05 0.78 0.78 0.06 0.00 0.06 0.00 0.00 0.00
Sat Flow, veh/h 0 2880 645 1757 3588 8 1228 0 1444 0 1900 0
Grp Volume(v), veh/h 0 295 293 73 223 235 39 0 46 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1729 1705 1757 1753 1843 1228 0 1444 0 1900 0
Q Serve(g_s), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 3.5 3.5 2.1 1.6 1.6 1.5 0.0 1.6 0.0 0.0 0.0
Prop In Lane 0.00 0.38 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1146 1130 91 1375 1446 212 0 80 0 105 0
V/C Ratio(X) 0.00 0.26 0.26 0.80 0.16 0.16 0.18 0.00 0.57 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1146 1130 193 1375 1446 537 0 462 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.97 0.97 1.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 3.4 3.4 23.5 1.3 1.3 23.0 0.0 23.0 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.5 0.5 6.1 0.3 0.2 0.2 0.0 2.4 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 1.8 1.8 1.1 0.8 0.9 0.5 0.0 0.7 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 3.9 4.0 29.5 1.6 1.6 23.2 0.0 25.4 0.0 0.0 0.0
LnGrp LOS A A C A A C C
Approach Vol, veh/h 588 531 85 0
Approach Delay, s/veh 4.0 5.4 24.4 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.1 37.1 6.8 43.2 6.8
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 5.5 17.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.1 5.5 0.0 3.6 3.6
Green Ext Time (p_c), s 0.0 5.5 0.0 8.0 0.1

Intersection Summary
HCM 2010 Ctrl Delay 6.0
HCM 2010 LOS A

HCM 2010 TWSC Cum + Proj Alt 2 AM.syn
6: Carmel Rancho Blvd & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Cum + Proj Alt 2 AM.syn

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 249 0 16 0 1 0 17 14 0 0 32 369
Conflicting Peds, #/hr 2 0 2 0 0 0 2 0 0 0 0 2
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 1 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 80 92 80 92 92 92 80 80 92 92 80 80
Heavy Vehicles, % 7 0 0 2 2 2 0 7 0 0 0 2
Mvmt Flow 311 0 20 0 1 0 21 18 0 0 40 461

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3 0 0 2 0 0 25 628 2 14 628 5
          Stage 1 - - - - - - 2 625 - 3 3 -
          Stage 2 - - - - - - 23 3 - 11 625 -
Critical Hdwy 4.17 - - - - - 7.1 6.57 - 7.1 6.5 6.22
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.1 5.57 - - - -
Follow-up Hdwy 2.263 - - - - - 3.5 4.063 - 3.5 4 3.318
Pot Cap-1 Maneuver 1587 - - - - - 991 393 - 1007 402 1078
          Stage 1 - - - - - - - - - 1025 897 -
          Stage 2 - - - - - - 1000 883 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1584 - - - - - 515 315 - - 322 1074
Mov Cap-2 Maneuver - - - - - - 304 1518 - - ~ -380 -
          Stage 1 - - - - - - - - - 822 896 -
          Stage 2 - - - - - - 544 882 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.4 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 304 - 1584 - - - - - - 1074
HCM Lane V/C Ratio 0.07 - 0.196 - - - - - - 0.429
HCM Control Delay (s) 17.7 - 7.8 - - 0 - - - 10.9
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.2 - 0.7 - - - - - - 2.2

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 213 40 129 134 38 50 159 1172 37 16 1633 137
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 0.94 1.00 0.98 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 1868 1900 1900 1842 1900 1827 1840 1900 1357 1827 1845
Adj Flow Rate, veh/h 220 82 148 128 81 57 183 1347 43 18 1877 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 3 0 0 0 9 9 4 3 3 40 4 3
Cap, veh/h 293 98 177 151 81 57 163 1832 58 37 1614 729
Arrive On Green 0.17 0.17 0.17 0.08 0.08 0.08 0.09 0.53 0.53 0.03 0.46 0.00
Sat Flow, veh/h 1757 586 1057 1810 977 688 1740 3456 110 1293 3471 1568
Grp Volume(v), veh/h 220 0 230 128 0 138 183 681 709 18 1877 0
Grp Sat Flow(s),veh/h/ln 1757 0 1643 1810 0 1665 1740 1748 1818 1293 1736 1568
Q Serve(g_s), s 10.6 0.0 12.0 6.2 0.0 7.4 8.3 26.6 26.7 1.2 41.3 0.0
Cycle Q Clear(g_c), s 10.6 0.0 12.0 6.2 0.0 7.4 8.3 26.6 26.7 1.2 41.3 0.0
Prop In Lane 1.00 0.64 1.00 0.41 1.00 0.06 1.00 1.00
Lane Grp Cap(c), veh/h 293 0 274 151 0 139 163 927 964 37 1614 729
V/C Ratio(X) 0.75 0.00 0.84 0.85 0.00 1.00 1.13 0.73 0.74 0.49 1.16 0.00
Avail Cap(c_a), veh/h 316 0 296 151 0 139 163 927 964 106 1614 729
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 35.2 0.0 35.8 40.2 0.0 40.7 40.3 16.1 16.1 42.5 23.8 0.0
Incr Delay (d2), s/veh 9.3 0.0 18.2 35.1 0.0 74.9 108.4 3.5 3.4 9.9 80.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.9 0.0 6.8 4.6 0.0 6.2 8.8 13.6 14.1 0.5 37.6 0.0
LnGrp Delay(d),s/veh 44.6 0.0 54.1 75.3 0.0 115.6 148.6 19.5 19.5 52.5 104.4 0.0
LnGrp LOS D D E F F B B D F
Approach Vol, veh/h 450 266 1573 1895
Approach Delay, s/veh 49.4 96.2 34.5 103.9
Approach LOS D F C F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 19.0 12.0 46.2 11.6 6.2 52.0
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 16 8.3 41.3 7.4 7.3 42.3
Max Q Clear Time (g_c+I1), s 14.0 10.3 43.3 9.4 3.2 28.7
Green Ext Time (p_c), s 0.5 0.0 0.0 0.0 0.0 13.4

Intersection Summary
HCM 2010 Ctrl Delay 71.5
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 2 AM.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1410 10 32 1774 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3532 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1640 12 37 2063 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 0 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1652 0 37 2063 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.7 4.5 70.2 117.8
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 550 269 96 102 90 66 2089 67 2048 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.47 0.02 c0.60
v/s Ratio Perm 0.00 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.79 0.55 1.01 0.53
Uniform Delay, d1 48.1 41.7 52.9 52.9 52.4 55.2 18.5 55.7 23.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.1 1.6 1.5 0.3 3.0 2.4 9.5 21.7 1.3
Delay (s) 60.6 41.8 54.5 54.4 52.7 58.2 20.9 65.2 45.5 1.3
Level of Service E D D D D E C E D A
Approach Delay (s) 59.6 53.4 21.4 33.4
Approach LOS E D C C

Intersection Summary
HCM 2000 Control Delay 32.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 117.8 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% 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 (veh/h) 56 1 19 9 1 20 17 231 15 76 561 174
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 1.00 1.00 0.99 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1882 1900 1900 1785 1863 1881 1848 1900 1827 1853 1900
Adj Flow Rate, veh/h 73 1 25 12 1 26 22 300 19 99 729 226
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
Percent Heavy Veh, % 0 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 475 7 179 447 24 183 527 1720 108 814 1356 420
Arrive On Green 0.12 0.12 0.12 0.12 0.12 0.12 0.51 0.51 0.51 0.51 0.51 0.51
Sat Flow, veh/h 1392 62 1545 1086 205 1573 591 3354 211 1034 2644 820
Grp Volume(v), veh/h 73 0 26 13 0 26 22 156 163 99 485 470
Grp Sat Flow(s),veh/h/ln 1392 0 1606 1291 0 1573 591 1755 1810 1034 1761 1704
Q Serve(g_s), s 1.1 0.0 0.3 0.0 0.0 0.3 0.6 1.0 1.0 1.2 4.0 4.0
Cycle Q Clear(g_c), s 1.4 0.0 0.3 0.3 0.0 0.3 4.6 1.0 1.0 2.3 4.0 4.0
Prop In Lane 1.00 0.96 0.92 1.00 1.00 0.12 1.00 0.48
Lane Grp Cap(c), veh/h 475 0 187 471 0 183 527 900 928 814 903 874
V/C Ratio(X) 0.15 0.00 0.14 0.03 0.00 0.14 0.04 0.17 0.18 0.12 0.54 0.54
Avail Cap(c_a), veh/h 1605 0 1491 1563 0 1460 690 1385 1427 1099 1389 1344
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 9.2 0.0 8.6 8.5 0.0 8.6 5.1 2.8 2.8 3.4 3.5 3.5
Incr Delay (d2), s/veh 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.1 0.1 0.0 0.1 0.1 0.5 0.5 0.3 1.9 1.9
LnGrp Delay(d),s/veh 9.2 0.0 8.7 8.5 0.0 8.7 5.1 2.8 2.8 3.4 3.7 3.7
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 99 39 341 1054
Approach Delay, s/veh 9.1 8.6 3.0 3.7
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 6.5 15.1 6.5 15.1
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 3.4 6.0 2.3 6.6
Green Ext Time (p_c), s 0.2 4.5 0.2 4.4

Intersection Summary
HCM 2010 Ctrl Delay 4.0
HCM 2010 LOS A

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 2 PM.syn
1: SR 1 & Carmel Valley Rd 3/14/2016
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\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Cum + Proj Alt 2 PM.syn Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 968 974 105 993 770
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 1.00 1.00 0.97 1.00
Frt 0.85 1.00 0.85 1.00 1.00
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 1863 1553 3467 1881
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 1863 1553 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1030 1036 112 1056 819
RTOR Reduction (vph) 0 104 0 5 0 0
Lane Group Flow (vph) 0 926 1036 107 1056 819
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Perm Prot NA
Protected Phases 3 2 3 Free
Permitted Phases 2
Actuated Green, G (s) 20.1 35.1 35.1 20.1 65.0
Effective Green, g (s) 20.1 35.1 35.1 20.1 65.0
Actuated g/C Ratio 0.31 0.54 0.54 0.31 1.00
Clearance Time (s) 4.9 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 3.5 4.5
Lane Grp Cap (vph) 870 1006 838 1072 1881
v/s Ratio Prot c0.33 c0.56 0.30 0.44
v/s Ratio Perm 0.07
v/c Ratio 1.06 1.03 0.13 0.99 0.44
Uniform Delay, d1 22.4 14.9 7.4 22.3 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.3 36.3 0.1 23.8 0.7
Delay (s) 71.7 51.2 7.5 46.1 0.7
Level of Service E D A D A
Approach Delay (s) 71.7 47.0 26.3
Approach LOS E D C

Intersection Summary
HCM 2000 Control Delay 43.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.8
Intersection Capacity Utilization 93.3% ICU Level of Service F
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) 31 874 193 400 673 4 277 17 601 4 23 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (prot) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.96 1.00 0.99 1.00
Satd. Flow (perm) 1805 3539 1615 3467 3571 1715 1728 1599 1887 1553
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 33 930 205 426 716 4 295 18 639 4 24 19
RTOR Reduction (vph) 0 0 121 0 1 0 0 0 536 0 0 19
Lane Group Flow (vph) 33 930 84 426 719 0 156 157 103 0 28 0
Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 0% 1% 0% 0% 4%
Turn Type Prot NA Perm Prot NA Split NA Over Split NA Perm
Protected Phases 5 2 1 6 8 8 1 7 7
Permitted Phases 2 7
Actuated Green, G (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Effective Green, g (s) 1.9 23.9 23.9 9.0 31.1 9.2 9.2 9.0 1.6 1.6
Actuated g/C Ratio 0.03 0.37 0.37 0.14 0.49 0.14 0.14 0.14 0.02 0.02
Clearance Time (s) 4.5 5.0 5.0 4.6 5.0 5.8 5.8 4.6 5.0 5.0
Vehicle Extension (s) 1.0 1.3 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 53 1319 602 486 1732 246 248 224 47 38
v/s Ratio Prot 0.02 c0.26 c0.12 0.20 c0.09 0.09 0.06 c0.01
v/s Ratio Perm 0.05 0.00
v/c Ratio 0.62 0.71 0.14 0.88 0.42 0.63 0.63 0.46 0.60 0.01
Uniform Delay, d1 30.7 17.1 13.3 27.0 10.6 25.9 25.9 25.3 30.9 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.2 1.4 0.0 15.7 0.1 3.9 3.8 0.5 12.8 0.0
Delay (s) 46.0 18.5 13.3 42.7 10.7 29.8 29.7 25.9 43.7 30.5
Level of Service D B B D B C C C D C
Approach Delay (s) 18.4 22.6 27.1 38.4
Approach LOS B C C D

Intersection Summary
HCM 2000 Control Delay 22.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 64.1 Sum of lost time (s) 20.4
Intersection Capacity Utilization 76.9% 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 (veh/h) 143 367 83 190 418 355 162 581 164 329 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1845 1863 1881 1883 1900
Adj Flow Rate, veh/h 146 374 85 194 427 362 165 593 167 336 405 45
Adj No. of Lanes 1 2 0 1 1 1 1 1 1 2 1 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 2 1 1 1
Cap, veh/h 164 865 195 205 604 504 198 553 473 359 487 54
Arrive On Green 0.09 0.30 0.30 0.11 0.32 0.32 0.11 0.30 0.30 0.10 0.29 0.29
Sat Flow, veh/h 1774 2896 651 1792 1881 1571 1792 1845 1575 3476 1664 185
Grp Volume(v), veh/h 146 229 230 194 427 362 165 593 167 336 0 450
Grp Sat Flow(s),veh/h/ln 1774 1784 1763 1792 1881 1571 1792 1845 1575 1738 0 1849
Q Serve(g_s), s 7.3 9.3 9.5 9.7 17.9 18.3 8.1 27.0 7.5 8.6 0.0 20.5
Cycle Q Clear(g_c), s 7.3 9.3 9.5 9.7 17.9 18.3 8.1 27.0 7.5 8.6 0.0 20.5
Prop In Lane 1.00 0.37 1.00 1.00 1.00 1.00 1.00 0.10
Lane Grp Cap(c), veh/h 164 533 527 205 604 504 198 553 473 359 0 541
V/C Ratio(X) 0.89 0.43 0.44 0.95 0.71 0.72 0.83 1.07 0.35 0.94 0.00 0.83
Avail Cap(c_a), veh/h 164 533 527 205 604 504 205 553 473 359 0 541
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 40.4 25.4 25.4 39.6 26.8 27.0 39.2 31.5 24.7 40.1 0.0 29.8
Incr Delay (d2), s/veh 41.0 0.7 0.7 47.6 6.8 8.5 23.7 58.9 0.5 31.4 0.0 10.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.4 4.7 4.7 7.5 10.4 9.0 5.3 22.7 3.3 5.7 0.0 12.0
LnGrp Delay(d),s/veh 81.5 26.0 26.1 87.2 33.7 35.4 62.9 90.4 25.2 71.4 0.0 40.6
LnGrp LOS F C C F C D E F C E D
Approach Vol, veh/h 605 983 925 786
Approach Delay, s/veh 39.4 44.9 73.7 53.8
Approach LOS D D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.7 31.2 12.0 33.1 13.0 31.9
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.7 11.5 10.1 22.5 9.3 20.3 10.6 29.0
Green Ext Time (p_c), s 0.0 7.6 0.0 2.3 0.0 5.1 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 54.1
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 177 461 138 163 455 47 348 9 169 43 8 86
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1867 1900 1881 1883 1900 1881 1865 1900 1900 1900 1900
Adj Flow Rate, veh/h 179 466 139 165 460 47 352 9 171 43 8 87
Adj No. of Lanes 1 2 0 1 2 0 2 1 0 1 1 0
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 0 2 2 1 1 1 1 0 0 0 0 0
Cap, veh/h 168 1232 365 166 1498 152 461 23 434 221 13 142
Arrive On Green 0.09 0.46 0.46 0.09 0.46 0.46 0.13 0.29 0.29 0.10 0.10 0.10
Sat Flow, veh/h 1810 2697 799 1792 3278 334 3476 80 1517 1223 136 1481
Grp Volume(v), veh/h 179 305 300 165 250 257 352 0 180 43 0 95
Grp Sat Flow(s),veh/h/ln 1810 1774 1722 1792 1789 1822 1738 0 1597 1223 0 1617
Q Serve(g_s), s 6.5 7.9 8.0 6.4 6.2 6.2 6.8 0.0 6.4 2.3 0.0 3.9
Cycle Q Clear(g_c), s 6.5 7.9 8.0 6.4 6.2 6.2 6.8 0.0 6.4 2.3 0.0 3.9
Prop In Lane 1.00 0.46 1.00 0.18 1.00 0.95 1.00 0.92
Lane Grp Cap(c), veh/h 168 810 787 166 817 833 461 0 457 221 0 156
V/C Ratio(X) 1.07 0.38 0.38 0.99 0.31 0.31 0.76 0.00 0.39 0.19 0.00 0.61
Avail Cap(c_a), veh/h 168 810 787 166 817 833 794 0 457 382 0 370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.78 0.78 0.78 0.98 0.98 0.98 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 31.8 12.5 12.5 31.7 12.0 12.0 29.3 0.0 20.1 29.6 0.0 30.4
Incr Delay (d2), s/veh 79.8 1.0 1.1 66.6 1.0 0.9 1.0 0.0 0.2 0.4 0.0 3.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.9 4.1 4.0 6.2 3.3 3.4 3.3 0.0 2.8 0.8 0.0 1.9
LnGrp Delay(d),s/veh 111.6 13.5 13.6 98.3 13.0 13.0 30.3 0.0 20.3 30.1 0.0 34.2
LnGrp LOS F B B F B B C C C C
Approach Vol, veh/h 784 672 532 138
Approach Delay, s/veh 35.9 33.9 26.9 32.9
Approach LOS D C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 36.0 13.3 10.7 10.0 36.0 24.0
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 3.5 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 16.0 6.5 16.0 16.0
Max Q Clear Time (g_c+I1), s 8.4 10.0 8.8 5.9 8.5 8.2 8.4
Green Ext Time (p_c), s 0.0 2.6 0.4 0.5 0.0 3.1 0.9

Intersection Summary
HCM 2010 Ctrl Delay 32.8
HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 619 54 85 579 0 86 0 110 0 0 0
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 0 1863 1900 1863 1881 1900 1900 1881 1900 1900 1900 1900
Adj Flow Rate, veh/h 0 638 56 88 597 0 89 0 113 0 0 0
Adj No. of Lanes 0 2 0 1 2 0 0 1 1 0 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 0 2 2 2 1 1 0 0 0 0 0 0
Cap, veh/h 0 1975 173 111 2619 0 297 0 173 0 204 0
Arrive On Green 0.00 0.60 0.60 0.06 0.73 0.00 0.11 0.00 0.11 0.00 0.00 0.00
Sat Flow, veh/h 0 3386 289 1774 3668 0 1422 0 1610 0 1900 0
Grp Volume(v), veh/h 0 343 351 88 597 0 89 0 113 0 0 0
Grp Sat Flow(s),veh/h/ln 0 1770 1812 1774 1787 0 1422 0 1610 0 1900 0
Q Serve(g_s), s 0.0 4.8 4.8 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Cycle Q Clear(g_c), s 0.0 4.8 4.8 2.4 2.7 0.0 3.0 0.0 3.4 0.0 0.0 0.0
Prop In Lane 0.00 0.16 1.00 0.00 1.00 1.00 0.00 0.00
Lane Grp Cap(c), veh/h 0 1062 1087 111 2619 0 297 0 173 0 204 0
V/C Ratio(X) 0.00 0.32 0.32 0.79 0.23 0.00 0.30 0.00 0.65 0.00 0.00 0.00
Avail Cap(c_a), veh/h 0 1062 1087 231 2619 0 599 0 515 0 608 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 0.00 0.88 0.88 1.00 1.00 0.00 1.00 0.00 1.00 0.00 0.00 0.00
Uniform Delay (d), s/veh 0.0 5.0 5.0 23.1 2.1 0.0 21.3 0.0 21.4 0.0 0.0 0.0
Incr Delay (d2), s/veh 0.0 0.7 0.7 4.6 0.2 0.0 0.2 0.0 1.6 0.0 0.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.0 2.5 2.6 1.3 1.3 0.0 1.2 0.0 1.6 0.0 0.0 0.0
LnGrp Delay(d),s/veh 0.0 5.7 5.7 27.7 2.3 0.0 21.5 0.0 23.0 0.0 0.0 0.0
LnGrp LOS A A C A C C
Approach Vol, veh/h 694 685 202 0
Approach Delay, s/veh 5.7 5.6 22.3 0.0
Approach LOS A A C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 8
Phs Duration (G+Y+Rc), s 6.6 34.0 9.4 40.6 9.4
Change Period (Y+Rc), s 3.5 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 6.5 16.0 16.0 26.0 16.0
Max Q Clear Time (g_c+I1), s 4.4 6.8 0.0 4.7 5.4
Green Ext Time (p_c), s 0.0 5.9 0.0 10.4 0.3

Intersection Summary
HCM 2010 Ctrl Delay 7.8
HCM 2010 LOS A
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Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Vol, veh/h 496 0 64 0 1 0 33 25 0 0 22 506
Conflicting Peds, #/hr 0 0 0 0 0 0 2 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - - - - 210 - - - - 0
Veh in Median Storage, # - 0 - - 0 - - 1 - - 1 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 92 91 92 92 92 91 91 92 92 91 91
Heavy Vehicles, % 2 0 0 0 0 0 4 0 0 0 0 1
Mvmt Flow 545 0 70 0 1 0 36 27 0 0 24 556

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 1 0 0 2 0 0 15 1093 2 17 1093 1
          Stage 1 - - - - - - 2 1092 - 1 1 -
          Stage 2 - - - - - - 13 1 - 16 1092 -
Critical Hdwy 4.12 - - - - - 7.14 6.5 - 7.1 6.5 6.21
Critical Hdwy Stg 1 - - - - - - - - - 6.1 5.5 -
Critical Hdwy Stg 2 - - - - - - 6.14 5.5 - - - -
Follow-up Hdwy 2.218 - - - - - 3.536 4 - 3.5 4 3.309
Pot Cap-1 Maneuver 1622 - - - - - 996 216 - 1003 216 1087
          Stage 1 - - - - - - - - - 1027 899 -
          Stage 2 - - - - - - 1002 899 - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1622 - - - - - 547 143 - - 143 1087
Mov Cap-2 Maneuver - - - - - - 235 ~ -283 - - ~ -32 -
          Stage 1 - - - - - - - - - 682 899 -
          Stage 2 - - - - - - 476 899 - - - -

Approach EB WB NB SB
HCM Control Delay, s 7.4 0
HCM LOS - -

Minor Lane/Major Mvmt NBLn1 NBLn2 EBL EBT EBR WBL WBT WBR SBLn1 SBLn2
Capacity (veh/h) 235 - 1622 - - - - - - 1087
HCM Lane V/C Ratio 0.154 - 0.336 - - - - - - 0.512
HCM Control Delay (s) 23.1 - 8.3 - - 0 - - - 11.7
HCM Lane LOS C - A - - A - - - B
HCM 95th %tile Q(veh) 0.5 - 1.5 - - - - - - 3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 277 22 232 34 13 18 285 1658 10 13 1546 153
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 0.96 1.00 0.99 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1871 1900 1863 1763 1900 1900 1845 1900 1900 1881 1881
Adj Flow Rate, veh/h 280 40 244 34 16 19 300 1745 11 14 1627 0
Adj No. of Lanes 1 1 0 1 1 0 1 2 0 1 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 7 7 2 5 5 0 3 3 0 1 1
Cap, veh/h 332 42 257 114 46 55 292 1906 12 42 1414 633
Arrive On Green 0.19 0.19 0.19 0.06 0.06 0.06 0.16 0.53 0.53 0.02 0.40 0.00
Sat Flow, veh/h 1774 225 1374 1774 717 852 1810 3571 22 1810 3574 1599
Grp Volume(v), veh/h 280 0 284 34 0 35 300 856 900 14 1627 0
Grp Sat Flow(s),veh/h/ln 1774 0 1599 1774 0 1569 1810 1753 1841 1810 1787 1599
Q Serve(g_s), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.5 39.6 0.7 35.1 0.0
Cycle Q Clear(g_c), s 13.5 0.0 15.6 1.6 0.0 1.9 14.3 39.5 39.6 0.7 35.1 0.0
Prop In Lane 1.00 0.86 1.00 0.54 1.00 0.01 1.00 1.00
Lane Grp Cap(c), veh/h 332 0 299 114 0 101 292 936 983 42 1414 633
V/C Ratio(X) 0.84 0.00 0.95 0.30 0.00 0.35 1.03 0.91 0.92 0.34 1.15 0.00
Avail Cap(c_a), veh/h 332 0 299 140 0 124 292 936 983 149 1414 633
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 34.8 0.0 35.6 39.6 0.0 39.7 37.2 18.8 18.9 42.7 26.8 0.0
Incr Delay (d2), s/veh 17.9 0.0 38.6 2.0 0.0 2.9 60.3 13.6 13.2 4.7 76.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 8.3 0.0 10.1 0.9 0.0 0.9 11.9 22.3 23.6 0.4 32.1 0.0
LnGrp Delay(d),s/veh 52.7 0.0 74.3 41.6 0.0 42.6 97.5 32.5 32.1 47.3 103.2 0.0
LnGrp LOS D E D D F C C D F
Approach Vol, veh/h 564 69 2056 1641
Approach Delay, s/veh 63.6 42.1 41.8 102.7
Approach LOS E D D F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 20.8 18.0 40.0 9.9 5.7 52.3
Change Period (Y+Rc), s * 4.2 3.7 4.9 4.2 3.7 4.9
Max Green Setting (Gmax), s * 17 14.3 35.1 7.0 7.3 42.1
Max Q Clear Time (g_c+I1), s 17.6 16.3 37.1 3.9 2.7 41.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.1 0.0 0.5

Intersection Summary
HCM 2010 Ctrl Delay 67.7
HCM 2010 LOS E

Notes
User approved volume balancing among the lanes for turning movement.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1906 14 54 1737 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3535 1805 3574 1583
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) 1023 18 18 24 12 54 14 1985 15 56 1809 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 1 0 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1999 0 56 1809 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 Free
Actuated Green, G (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Effective Green, g (s) 42.7 42.7 7.0 7.0 7.0 3.1 67.3 6.3 71.0 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.04 0.50 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1038 521 85 87 80 39 1684 80 1797 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.57 0.03 0.51
v/s Ratio Perm 0.00 c0.49
v/c Ratio 0.99 0.04 0.21 0.21 0.03 0.36 1.19 0.70 1.01 0.49
Uniform Delay, d1 48.9 34.8 64.5 64.4 63.9 68.1 36.9 66.5 35.1 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.3 0.1 2.1 2.0 0.3 5.6 90.6 23.4 22.9 1.1
Delay (s) 73.3 34.9 66.6 66.5 64.2 73.6 127.6 90.0 58.0 1.1
Level of Service E C E E E E F F E A
Approach Delay (s) 72.0 65.1 127.2 41.9
Approach LOS E E F D

Intersection Summary
HCM 2000 Control Delay 77.4 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM 2010 Signalized Intersection Summary Cum + Proj Alt 2 PM.syn
9: Carmel Rancho Blvd & Shopping Center Dwy 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 183 10 20 40 10 30 38 605 18 11 455 89
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1887 1900 1900 1800 1863 1881 1846 1900 1827 1851 1900
Adj Flow Rate, veh/h 197 11 22 43 11 32 41 651 19 12 489 96
Adj No. of Lanes 1 1 0 0 1 1 1 2 0 1 2 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 0 0 0 0 2 1 3 3 4 3 3
Cap, veh/h 610 145 290 526 105 407 540 1447 42 502 1218 238
Arrive On Green 0.26 0.26 0.26 0.26 0.26 0.26 0.42 0.42 0.42 0.42 0.42 0.42
Sat Flow, veh/h 1347 558 1117 1016 403 1569 832 3480 102 747 2929 572
Grp Volume(v), veh/h 197 0 33 54 0 32 41 328 342 12 292 293
Grp Sat Flow(s),veh/h/ln 1347 0 1675 1419 0 1569 832 1754 1827 747 1758 1743
Q Serve(g_s), s 3.2 0.0 0.4 0.1 0.0 0.4 0.9 3.3 3.3 0.3 2.9 2.9
Cycle Q Clear(g_c), s 3.8 0.0 0.4 0.6 0.0 0.4 3.8 3.3 3.3 3.6 2.9 2.9
Prop In Lane 1.00 0.67 0.80 1.00 1.00 0.06 1.00 0.33
Lane Grp Cap(c), veh/h 610 0 435 631 0 407 540 729 760 502 731 725
V/C Ratio(X) 0.32 0.00 0.08 0.09 0.00 0.08 0.08 0.45 0.45 0.02 0.40 0.40
Avail Cap(c_a), veh/h 1353 0 1359 1396 0 1273 768 1210 1260 707 1213 1202
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 8.4 0.0 6.9 7.0 0.0 6.9 6.4 5.2 5.2 6.5 5.0 5.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.2 0.0 0.2 0.3 0.0 0.2 0.2 1.6 1.6 0.1 1.4 1.4
LnGrp Delay(d),s/veh 8.5 0.0 6.9 7.0 0.0 6.9 6.4 5.3 5.3 6.5 5.2 5.2
LnGrp LOS A A A A A A A A A A
Approach Vol, veh/h 230 86 711 597
Approach Delay, s/veh 8.3 7.0 5.4 5.2
Approach LOS A A A A

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6 8
Phs Duration (G+Y+Rc), s 10.4 14.2 10.4 14.2
Change Period (Y+Rc), s 4.0 4.0 4.0 4.0
Max Green Setting (Gmax), s 20.0 17.0 20.0 17.0
Max Q Clear Time (g_c+I1), s 5.8 5.6 2.6 5.8
Green Ext Time (p_c), s 0.6 4.2 0.6 4.1

Intersection Summary
HCM 2010 Ctrl Delay 5.8
HCM 2010 LOS A



HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 2 AM-Miti.syn
8: SR 1 & Carpenter St 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1230 10 32 1568 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1430 12 37 1823 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1430 7 37 1823 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 69.6 4.5 70.1 117.7
Effective Green, g (s) 18.9 18.9 6.8 6.8 6.8 4.5 69.6 69.6 4.5 70.1 117.7
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.59 0.59 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 551 269 96 102 90 66 2092 824 67 2047 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.40 0.02 c0.53
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.85 0.03 0.19 0.19 0.04 0.33 0.68 0.01 0.55 0.89 0.53
Uniform Delay, d1 48.0 41.7 52.8 52.8 52.4 55.1 16.5 9.9 55.6 20.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.1 1.6 1.5 0.3 3.0 1.2 0.0 9.5 5.7 1.3
Delay (s) 60.4 41.8 54.5 54.3 52.6 58.1 17.7 9.9 65.1 26.2 1.3
Level of Service E D D D D E B A E C A
Approach Delay (s) 59.4 53.3 18.2 19.1
Approach LOS E D B B

Intersection Summary
HCM 2000 Control Delay 23.7 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 117.7 Sum of lost time (s) 17.9
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing + Proj Alt 2 PM-Miti.syn
8: SR 1 & Carpenter St 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1620 14 54 1471 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1688 15 56 1532 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 8 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1688 7 56 1532 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 42.3 42.3 7.0 7.0 7.0 3.1 67.8 67.8 6.2 71.4 141.2
Effective Green, g (s) 42.3 42.3 7.0 7.0 7.0 3.1 67.8 67.8 6.2 71.4 141.2
Actuated g/C Ratio 0.30 0.30 0.05 0.05 0.05 0.02 0.48 0.48 0.04 0.51 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1028 516 85 87 80 39 1699 752 79 1807 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.48 0.03 0.43
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.00 0.05 0.21 0.21 0.03 0.36 0.99 0.01 0.71 0.85 0.49
Uniform Delay, d1 49.3 35.1 64.5 64.4 63.9 68.1 36.5 19.2 66.6 30.2 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.8 0.1 2.1 2.0 0.3 5.6 20.2 0.0 25.1 4.3 1.1
Delay (s) 76.1 35.2 66.6 66.5 64.2 73.6 56.7 19.2 91.7 34.5 1.1
Level of Service E D E E E E E B F C A
Approach Delay (s) 74.7 65.1 56.5 24.9
Approach LOS E E E C

Intersection Summary
HCM 2000 Control Delay 46.1 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 90.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis Back + Proj Alt 2 AM-Miti.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1291 10 32 1619 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1501 12 37 1883 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1501 7 37 1883 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 18.4 18.4 6.9 6.9 6.9 4.6 70.6 70.6 4.5 71.0 118.3
Effective Green, g (s) 18.4 18.4 6.9 6.9 6.9 4.6 70.6 70.6 4.5 71.0 118.3
Actuated g/C Ratio 0.16 0.16 0.06 0.06 0.06 0.04 0.60 0.60 0.04 0.60 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 533 261 97 103 91 67 2112 832 67 2063 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.42 0.02 c0.55
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.88 0.03 0.19 0.18 0.04 0.33 0.71 0.01 0.55 0.91 0.53
Uniform Delay, d1 48.8 42.4 53.0 53.0 52.6 55.3 16.7 9.7 55.9 20.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 0.1 1.6 1.5 0.3 2.9 1.4 0.0 9.5 7.0 1.3
Delay (s) 64.6 42.5 54.6 54.5 52.8 58.2 18.1 9.7 65.4 28.0 1.3
Level of Service E D D D D E B A E C A
Approach Delay (s) 63.4 53.5 18.6 20.5
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 24.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 118.3 Sum of lost time (s) 17.9
Intersection Capacity Utilization 70.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Back + Proj Alt 2 PM-Miti.syn
8: SR 1 & Carpenter St 3/14/2016

Synchro 8 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1688 14 54 1547 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1758 15 56 1611 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 8 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1758 7 56 1611 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 41.3 41.3 7.0 7.0 7.0 3.1 68.8 68.8 6.2 72.4 141.2
Effective Green, g (s) 41.3 41.3 7.0 7.0 7.0 3.1 68.8 68.8 6.2 72.4 141.2
Actuated g/C Ratio 0.29 0.29 0.05 0.05 0.05 0.02 0.49 0.49 0.04 0.51 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 1004 503 85 87 80 39 1724 764 79 1832 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.50 0.03 0.45
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.02 0.05 0.21 0.21 0.03 0.36 1.02 0.01 0.71 0.88 0.49
Uniform Delay, d1 49.9 35.8 64.5 64.4 63.9 68.1 36.2 18.6 66.6 30.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.2 0.1 2.1 2.0 0.3 5.6 26.8 0.0 25.1 5.6 1.1
Delay (s) 83.2 35.9 66.6 66.5 64.2 73.6 63.0 18.7 91.7 36.1 1.1
Level of Service F D E E E E E B F D A
Approach Delay (s) 81.6 65.1 62.7 26.3
Approach LOS F E E C

Intersection Summary
HCM 2000 Control Delay 49.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 141.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 92.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 853 539 61 1140 835
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 0.95 0.97 1.00
Frt 0.85 0.98 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2760 3468 3335 1759
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2760 3468 3335 1759
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 927 586 66 1239 908
RTOR Reduction (vph) 0 185 9 0 0 0
Lane Group Flow (vph) 0 742 643 0 1239 908
Heavy Vehicles (%) 0% 3% 2% 7% 5% 8%
Turn Type Over NA Prot NA
Protected Phases 3 2 3 Free
Permitted Phases
Actuated Green, G (s) 25.2 15.8 25.2 50.8
Effective Green, g (s) 25.2 15.8 25.2 50.8
Actuated g/C Ratio 0.50 0.31 0.50 1.00
Clearance Time (s) 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 4.5
Lane Grp Cap (vph) 1369 1078 1654 1759
v/s Ratio Prot 0.27 0.19 c0.37 0.52
v/s Ratio Perm
v/c Ratio 0.54 0.60 0.75 0.52
Uniform Delay, d1 8.8 14.8 10.3 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.9 2.2 1.1
Delay (s) 9.5 15.8 12.4 1.1
Level of Service A B B A
Approach Delay (s) 9.5 15.8 7.6
Approach LOS A B A

Intersection Summary
HCM 2000 Control Delay 9.5 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 50.8 Sum of lost time (s) 9.8
Intersection Capacity Utilization 57.5% ICU Level of Service B
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 (veh/h) 133 229 36 140 183 173 23 294 85 326 468 41
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1842 1900 1863 1810 1827 1759 1835 1900 1827 1827 1759
Adj Flow Rate, veh/h 145 249 39 152 199 188 25 320 92 354 509 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 3 3 2 5 4 8 4 4 4 4 8
Cap, veh/h 209 644 100 211 386 576 76 700 198 486 657 534
Arrive On Green 0.12 0.21 0.21 0.12 0.21 0.21 0.05 0.26 0.26 0.14 0.36 0.36
Sat Flow, veh/h 1774 3038 470 1774 1810 2701 1675 2681 758 3375 1827 1485
Grp Volume(v), veh/h 145 142 146 152 199 188 25 206 206 354 509 45
Grp Sat Flow(s),veh/h/ln 1774 1750 1758 1774 1810 1351 1675 1743 1696 1688 1827 1485
Q Serve(g_s), s 4.9 4.3 4.5 5.2 6.1 3.7 0.9 6.2 6.4 6.3 15.4 1.2
Cycle Q Clear(g_c), s 4.9 4.3 4.5 5.2 6.1 3.7 0.9 6.2 6.4 6.3 15.4 1.2
Prop In Lane 1.00 0.27 1.00 1.00 1.00 0.45 1.00 1.00
Lane Grp Cap(c), veh/h 209 371 373 211 386 576 76 455 443 486 657 534
V/C Ratio(X) 0.69 0.38 0.39 0.72 0.52 0.33 0.33 0.45 0.47 0.73 0.77 0.08
Avail Cap(c_a), veh/h 264 782 786 264 809 1207 215 726 706 557 828 673
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 26.5 21.1 21.1 26.5 21.7 20.8 28.9 19.3 19.4 25.6 17.7 13.2
Incr Delay (d2), s/veh 5.5 0.8 0.8 7.0 1.3 0.4 2.5 0.9 0.9 4.1 3.9 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 2.2 2.2 2.9 3.2 1.4 0.5 3.1 3.1 3.2 8.5 0.5
LnGrp Delay(d),s/veh 32.0 21.9 21.9 33.5 23.0 21.2 31.4 20.2 20.3 29.7 21.6 13.3
LnGrp LOS C C C C C C C C C C C B
Approach Vol, veh/h 433 539 437 908
Approach Delay, s/veh 25.3 25.3 20.9 24.4
Approach LOS C C C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.1 17.4 6.5 27.4 11.1 17.5 12.7 21.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 9.3 * 28 8.0 28.3 9.3 * 28 10.3 26.0
Max Q Clear Time (g_c+I1), s 7.2 6.5 2.9 17.4 6.9 8.1 8.3 8.4
Green Ext Time (p_c), s 0.1 4.6 0.0 4.7 0.1 4.5 0.3 6.1

Intersection Summary
HCM 2010 Ctrl Delay 24.1
HCM 2010 LOS C

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 402 5 17 18 14 49 19 1410 10 32 1774 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.98 1.00 1.00 0.98 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.88 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Flt Permitted 0.95 1.00 0.95 0.99 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1681 1665 1782 1572 1736 3539 1395 1770 3438 1538
Peak-hour factor, PHF 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86 0.86
Adj. Flow (vph) 467 6 20 21 16 57 22 1640 12 37 2063 816
RTOR Reduction (vph) 0 17 0 0 0 54 0 0 5 0 0 0
Lane Group Flow (vph) 467 9 0 18 19 3 22 1640 7 37 2063 816
Confl. Peds. (#/hr) 1 1 1 1
Heavy Vehicles (%) 2% 0% 0% 3% 0% 1% 4% 2% 13% 2% 5% 5%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 17.2 17.2 6.9 6.9 6.9 4.6 71.7 71.7 4.5 72.1 118.2
Effective Green, g (s) 17.2 17.2 6.9 6.9 6.9 4.6 71.7 71.7 4.5 72.1 118.2
Actuated g/C Ratio 0.15 0.15 0.06 0.06 0.06 0.04 0.61 0.61 0.04 0.61 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 499 244 97 104 91 67 2146 846 67 2097 1538
v/s Ratio Prot c0.14 0.01 0.01 0.01 0.01 0.46 0.02 c0.60
v/s Ratio Perm 0.00 0.01 c0.53
v/c Ratio 0.94 0.04 0.19 0.18 0.04 0.33 0.76 0.01 0.55 0.98 0.53
Uniform Delay, d1 50.0 43.4 53.0 53.0 52.5 55.3 17.1 9.2 55.9 22.5 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.6 0.1 1.6 1.5 0.3 2.9 2.0 0.0 9.5 16.0 1.3
Delay (s) 75.5 43.5 54.6 54.4 52.8 58.2 19.0 9.2 65.4 38.5 1.3
Level of Service E D D D D E B A E D A
Approach Delay (s) 73.8 53.5 19.5 28.4
Approach LOS E D B C

Intersection Summary
HCM 2000 Control Delay 30.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 118.2 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 2 PM-Miti.syn
1: SR 1 & Carmel Valley Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Cum + Proj Alt 2 PM-Miti.syn

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 0 968 974 105 993 770
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.9 4.9 4.9 4.0
Lane Util. Factor 0.88 0.95 0.97 1.00
Frt 0.85 0.99 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 2814 3481 3467 1881
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 2814 3481 3467 1881
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 0 1030 1036 112 1056 819
RTOR Reduction (vph) 0 96 5 0 0 0
Lane Group Flow (vph) 0 934 1143 0 1056 819
Heavy Vehicles (%) 0% 1% 2% 4% 1% 1%
Turn Type Over NA Prot NA
Protected Phases 3 2 3 Free
Permitted Phases
Actuated Green, G (s) 20.3 26.8 20.3 56.9
Effective Green, g (s) 20.3 26.8 20.3 56.9
Actuated g/C Ratio 0.36 0.47 0.36 1.00
Clearance Time (s) 4.9 4.9 4.9
Vehicle Extension (s) 4.5 3.5 4.5
Lane Grp Cap (vph) 1003 1639 1236 1881
v/s Ratio Prot c0.33 c0.33 0.30 0.44
v/s Ratio Perm
v/c Ratio 0.93 0.70 0.85 0.44
Uniform Delay, d1 17.6 11.9 16.9 0.0
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.9 1.4 6.4 0.7
Delay (s) 32.6 13.2 23.3 0.7
Level of Service C B C A
Approach Delay (s) 32.6 13.2 13.5
Approach LOS C B B

Intersection Summary
HCM 2000 Control Delay 18.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 56.9 Sum of lost time (s) 9.8
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM 2010 Signalized Intersection Summary Cum + Proj Alt 2 PM-Miti.syn
3: SR 1 & Rio Rd 3/14/2016

Synchro 8 Report
\\Gil-data-vm\fileserver\2015\Jobs\358717 - Carmel Rio Subdivision\Synchro\3-xx-16 Draft Report Alt 2\Cum + Proj Alt 2 PM-Miti.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 143 367 83 190 418 355 162 581 164 329 397 44
Number 5 2 12 1 6 16 3 8 18 7 4 14
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 0.99 1.00 0.99 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1878 1900 1881 1881 1863 1881 1849 1900 1881 1881 1900
Adj Flow Rate, veh/h 146 374 85 194 427 362 165 593 167 336 405 45
Adj No. of Lanes 1 2 0 1 1 2 1 2 0 2 1 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 1 1 1 1 2 1 3 3 1 1 0
Cap, veh/h 169 893 201 211 623 916 199 752 211 370 514 437
Arrive On Green 0.10 0.31 0.31 0.12 0.33 0.33 0.11 0.28 0.28 0.11 0.27 0.27
Sat Flow, veh/h 1774 2896 651 1792 1881 2766 1792 2706 760 3476 1881 1600
Grp Volume(v), veh/h 146 229 230 194 427 362 165 384 376 336 405 45
Grp Sat Flow(s),veh/h/ln 1774 1784 1763 1792 1881 1383 1792 1756 1710 1738 1881 1600
Q Serve(g_s), s 7.1 8.9 9.1 9.3 17.1 8.8 7.9 17.7 17.7 8.3 17.4 1.8
Cycle Q Clear(g_c), s 7.1 8.9 9.1 9.3 17.1 8.8 7.9 17.7 17.7 8.3 17.4 1.8
Prop In Lane 1.00 0.37 1.00 1.00 1.00 0.44 1.00 1.00
Lane Grp Cap(c), veh/h 169 550 543 211 623 916 199 488 475 370 514 437
V/C Ratio(X) 0.87 0.42 0.42 0.92 0.69 0.40 0.83 0.79 0.79 0.91 0.79 0.10
Avail Cap(c_a), veh/h 169 550 543 211 623 916 211 543 529 370 561 477
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 38.9 23.9 24.0 38.1 25.2 22.5 38.0 29.1 29.1 38.6 29.4 23.7
Incr Delay (d2), s/veh 34.4 0.6 0.6 39.7 6.0 1.3 22.2 7.2 7.5 25.3 7.1 0.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.1 4.5 4.5 7.0 9.9 3.5 5.1 9.5 9.3 5.3 10.0 0.8
LnGrp Delay(d),s/veh 73.4 24.6 24.6 77.8 31.3 23.7 60.1 36.3 36.7 63.8 36.5 23.8
LnGrp LOS E C C E C C E D D E D C
Approach Vol, veh/h 605 983 925 786
Approach Delay, s/veh 36.4 37.7 40.7 47.4
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.0 31.1 13.4 28.8 12.0 33.1 13.0 29.2
Change Period (Y+Rc), s 3.7 * 4.2 3.7 4.9 3.7 * 4.2 3.7 4.9
Max Green Setting (Gmax), s 10.3 * 27 10.3 26.0 8.3 * 29 9.3 27.0
Max Q Clear Time (g_c+I1), s 11.3 11.1 9.9 19.4 9.1 19.1 10.3 19.7
Green Ext Time (p_c), s 0.0 7.8 0.0 4.0 0.0 5.7 0.0 4.3

Intersection Summary
HCM 2010 Ctrl Delay 40.6
HCM 2010 LOS D

Notes
* HCM 2010 computational engine requires equal clearance times for the phases crossing the barrier.

HCM Signalized Intersection Capacity Analysis Cum + Proj Alt 2 PM-Miti.syn
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 982 17 17 23 12 52 13 1906 14 54 1737 745
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9 4.0
Lane Util. Factor 0.97 1.00 0.95 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
Flt Permitted 0.95 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 1723 1715 1775 1615 1805 3539 1568 1805 3574 1583
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) 1023 18 18 24 12 54 14 1985 15 56 1809 776
RTOR Reduction (vph) 0 13 0 0 0 51 0 0 7 0 0 0
Lane Group Flow (vph) 1023 23 0 18 18 3 14 1985 8 56 1809 776
Heavy Vehicles (%) 2% 0% 4% 0% 0% 0% 0% 2% 3% 0% 1% 2%
Turn Type Split NA Split NA Perm Prot NA Perm Prot NA Free
Protected Phases 2 2 6 6 3 8 7 4
Permitted Phases 6 8 Free
Actuated Green, G (s) 39.2 39.2 7.0 7.0 7.0 3.1 70.8 70.8 6.2 74.4 141.1
Effective Green, g (s) 39.2 39.2 7.0 7.0 7.0 3.1 70.8 70.8 6.2 74.4 141.1
Actuated g/C Ratio 0.28 0.28 0.05 0.05 0.05 0.02 0.50 0.50 0.04 0.53 1.00
Clearance Time (s) 4.6 4.6 4.2 4.2 4.2 3.7 4.9 4.9 4.2 4.9
Vehicle Extension (s) 4.5 4.5 4.5 4.5 4.5 3.0 5.0 5.0 3.0 5.0
Lane Grp Cap (vph) 953 478 85 88 80 39 1775 786 79 1884 1583
v/s Ratio Prot c0.30 0.01 0.01 0.01 0.01 c0.56 0.03 0.51
v/s Ratio Perm 0.00 0.00 c0.49
v/c Ratio 1.07 0.05 0.21 0.20 0.03 0.36 1.12 0.01 0.71 0.96 0.49
Uniform Delay, d1 50.9 37.3 64.4 64.4 63.8 68.0 35.1 17.6 66.6 31.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.0 0.1 2.1 2.0 0.3 5.6 61.5 0.0 25.1 12.9 1.1
Delay (s) 101.9 37.4 66.5 66.4 64.1 73.6 96.7 17.6 91.7 44.8 1.1
Level of Service F D E E E E F B F D A
Approach Delay (s) 99.7 65.1 95.9 33.0
Approach LOS F E F C

Intersection Summary
HCM 2000 Control Delay 67.5 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 141.1 Sum of lost time (s) 17.9
Intersection Capacity Utilization 98.8% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Project Alternative Scenarios Road Segment LOS Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 28.0 43.6 0.12 9.5 D

Total IV 47.9 31.2 79.1 0.38 17.5 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.6 22.7 0.12 18.3 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.2 42.5 0.27 22.9 B

Total IV 51.4 13.8 65.2 0.39 21.3 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 6.6 31.6 0.11 12.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.3 12.3 0.04 12.2 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.7 37.8 0.17 16.1 C

Total 132.2 39.5 171.7 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 79.2 0.0 79.2 0.43 19.6 B

Total 145.3 37.6 182.9 0.77 15.1 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Existing AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 28.0 43.6 0.12 9.5 D 28.0 43.6 0.12 9.5 D

Total IV 47.9 31.2 79.1 0.38 17.5 C 31.2 79.1 0.38 17.5 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.6 22.7 0.12 18.3 C 3.6 22.7 0.12 18.3 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.2 42.5 0.27 22.9 B 10.2 42.5 0.27 22.9 B

Total IV 51.4 13.8 65.2 0.39 21.3 B 13.8 65.2 0.39 21.3 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.8 89.9 0.43 17.3 C 22.9 89.0 0.43 17.5 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 6.7 31.7 0.11 12.9 D 6.6 31.6 0.11 12.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.3 12.3 0.04 12.2 D 1.3 12.3 0.04 12.2 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.7 37.8 0.17 16.1 C 7.7 37.8 0.17 16.1 C

Total 132.2 39.5 171.7 0.76 15.8 C 38.5 170.7 0.76 15.9 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E 29.4 54.4 0.11 7.5 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C 36.2 168.4 0.77 16.4 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Existing + Project Alt 1 AM Existing + Project Alt 1 AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.6 38.9 0.27 24.9 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 30.9 46.5 0.12 8.9 E

Total IV 47.9 37.5 85.4 0.38 16.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.7 24.8 0.12 16.8 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.7 43.0 0.27 22.6 B

Total IV 51.4 16.4 67.8 0.39 20.5 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.7 89.8 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 9.9 34.9 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.6 13.6 0.04 11.0 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C

Total 131.7 44.3 176.0 0.77 15.7 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.5 56.5 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 41.8 173.5 0.77 15.9 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Existing PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.6 38.9 0.27 24.9 B 6.6 38.9 0.27 24.9 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 31.0 46.6 0.12 8.9 E 31.0 46.6 0.12 8.9 E

Total IV 47.9 37.6 85.5 0.38 16.2 C 37.6 85.5 0.38 16.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.7 24.8 0.12 16.8 C 5.7 24.8 0.12 16.8 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.7 43.0 0.27 22.6 B 10.7 43.0 0.27 22.6 B

Total IV 51.4 16.4 67.8 0.39 20.5 B 16.4 67.8 0.39 20.5 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.7 89.8 0.43 17.3 C 21.9 88.0 0.43 17.7 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.0 35.0 0.11 11.7 D 10.0 35.0 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.6 13.6 0.04 11.0 D 2.6 13.6 0.04 11.0 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C 8.1 37.7 0.18 17.1 C

Total 131.7 44.4 176.1 0.77 15.7 C 42.6 174.3 0.77 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.6 56.6 0.11 7.2 E 28.7 53.7 0.11 7.6 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C 39.0 170.7 0.77 16.2 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Existing + Project Alt 1 PM Existing + Project Alt 1 PM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.5 45.1 0.12 9.2 D

Total IV 47.9 32.7 80.6 0.38 17.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.7 22.8 0.12 18.2 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.4 42.7 0.27 22.8 B

Total IV 51.4 14.1 65.5 0.39 21.2 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 7.4 32.4 0.11 12.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.4 12.4 0.04 12.1 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C

Total 132.2 40.5 172.7 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Background AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.5 45.1 0.12 9.2 D 29.5 45.1 0.12 9.2 D

Total IV 47.9 32.7 80.6 0.38 17.2 C 32.7 80.6 0.38 17.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.8 22.9 0.12 18.2 C 3.8 22.9 0.12 18.2 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.4 42.7 0.27 22.8 B 10.4 42.7 0.27 22.8 B

Total IV 51.4 14.2 65.6 0.39 21.2 B 14.2 65.6 0.39 21.2 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 23.7 89.8 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 7.4 32.4 0.11 12.6 D 7.4 32.4 0.11 12.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.4 12.4 0.04 12.1 D 1.4 12.4 0.04 12.1 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C 7.8 37.9 0.17 16.0 C

Total 132.2 40.5 172.7 0.76 15.8 C 40.3 172.5 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E 29.5 54.5 0.11 7.5 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C 36.3 168.5 0.77 16.4 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Background + Project Alt 1 AM Background + Project Alt 1 AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.7 39.0 0.27 24.8 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 33.0 48.6 0.12 8.6 E

Total IV 47.9 39.7 87.6 0.38 15.8 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.8 24.9 0.12 16.7 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B

Total IV 51.4 16.7 68.1 0.39 20.4 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.1 35.1 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.7 13.7 0.04 10.9 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C

Total 131.7 44.8 176.5 0.77 15.6 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 6.9 17.9 0.04 8.4 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Background PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.7 39.0 0.27 24.8 B 6.7 39.0 0.27 24.8 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 33.1 48.7 0.12 8.5 E 33.1 48.7 0.12 8.5 E

Total IV 47.9 39.8 87.7 0.38 15.8 C 39.8 87.7 0.38 15.8 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.8 24.9 0.12 16.7 C 5.8 24.9 0.12 16.7 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B 10.9 43.2 0.27 22.5 B

Total IV 51.4 16.7 68.1 0.39 20.4 B 16.7 68.1 0.39 20.4 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 22.0 88.1 0.43 17.6 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.2 35.2 0.11 11.6 D 10.2 35.2 0.11 11.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.7 13.7 0.04 10.9 D 2.7 13.7 0.04 10.9 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C 8.1 37.7 0.18 17.1 C

Total 131.7 44.9 176.6 0.77 15.6 C 43.0 174.7 0.77 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 6.9 17.9 0.04 8.4 E 6.9 17.9 0.04 8.4 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E 28.8 53.8 0.11 7.6 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C 39.0 170.7 0.77 16.2 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Background + Project Alt 1 PM Background + Project Alt 1 PM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.3 35.6 0.27 27.2 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.9 45.5 0.12 9.1 D

Total IV 47.9 33.2 81.1 0.38 17.1 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.9 23.0 0.12 18.1 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B

Total IV 51.4 14.8 66.2 0.39 21.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 24.7 90.8 0.43 17.1 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 12.5 37.5 0.11 10.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 5.9 16.9 0.04 8.9 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C

Total 132.2 50.9 183.1 0.76 14.9 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.3 32.4 0.18 20.2 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 11.1 22.1 0.04 6.8 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 132.2 45.1 177.3 0.77 15.6 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Cumulative AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.3 35.6 0.27 27.2 A 3.3 35.6 0.27 27.2 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.9 45.5 0.12 9.1 D 29.9 45.5 0.12 9.1 D

Total IV 47.9 33.2 81.1 0.38 17.1 C 33.2 81.1 0.38 17.1 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.9 23.0 0.12 18.1 C 3.9 23.0 0.12 18.1 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B 10.9 43.2 0.27 22.5 B

Total IV 51.4 14.8 66.2 0.39 21.0 B 14.8 66.2 0.39 21.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 24.7 90.8 0.43 17.1 C 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 12.5 37.5 0.11 10.9 D 11.2 36.2 0.11 11.3 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 5.9 16.9 0.04 8.9 E 5.9 16.9 0.04 8.9 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C 7.8 37.9 0.17 16.0 C

Total 132.2 50.9 183.1 0.76 14.9 C 48.8 181.0 0.76 15.0 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.3 32.4 0.18 20.3 B 2.3 32.4 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 11.2 22.2 0.04 6.8 F 10.0 21.0 0.04 7.1 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E 30.7 55.7 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 45.2 177.4 0.77 15.6 C 43.0 175.2 0.77 15.8 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Cumulative Plus Project Alt 1 AM Cumulative Plus Project Alt 1 AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 7.0 39.3 0.27 24.6 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 34.7 50.3 0.12 8.3 E

Total IV 47.9 41.7 89.6 0.38 15.4 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 6.2 25.3 0.12 16.4 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 11.7 44.0 0.27 22.1 B

Total IV 51.4 17.9 69.3 0.39 20.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 25.1 91.2 0.43 17.0 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 19.5 44.5 0.11 9.2 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 8.2 19.2 0.04 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.3 37.9 0.18 17.0 C

Total 131.7 61.1 192.8 0.77 14.3 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.4 33.0 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 20.3 31.3 0.04 4.8 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 34.3 59.3 0.11 6.9 F
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 58.0 189.7 0.77 14.6 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Cumulative PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.9 39.2 0.27 24.7 B 6.9 39.2 0.27 24.7 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 34.9 50.5 0.12 8.2 E 34.9 50.5 0.12 8.2 E

Total IV 47.9 41.8 89.7 0.38 15.4 C 41.8 89.7 0.38 15.4 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 6.1 25.2 0.12 16.5 C 6.1 25.2 0.12 16.5 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 11.7 44.0 0.27 22.1 B 11.7 44.0 0.27 22.1 B

Total IV 51.4 17.8 69.2 0.39 20.1 B 17.8 69.2 0.39 20.1 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 25.1 91.2 0.43 17.0 C 24.1 90.2 0.43 17.2 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 19.6 44.6 0.11 9.2 D 18.7 43.7 0.11 9.4 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 8.2 19.2 0.04 7.8 E 8.2 19.2 0.04 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.3 37.9 0.18 17.0 C 8.3 37.9 0.18 17.0 C

Total 131.7 61.2 192.9 0.77 14.3 C 59.3 191.0 0.77 14.4 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.4 33.0 0.18 19.6 B 3.4 33.0 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 20.3 31.3 0.04 4.8 F 19.5 30.5 0.04 4.9 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 34.4 59.4 0.11 6.9 F 32.4 57.4 0.11 7.1 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 58.1 189.8 0.77 14.6 C 55.3 187.0 0.77 14.8 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Cumulative Plus Project Alt 1 PM Cumulative Plus Project Alt 1 PM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 28.0 43.6 0.12 9.5 D

Total IV 47.9 31.2 79.1 0.38 17.5 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.6 22.7 0.12 18.3 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.2 42.5 0.27 22.9 B

Total IV 51.4 13.8 65.2 0.39 21.3 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 6.6 31.6 0.11 12.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.3 12.3 0.04 12.2 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.7 37.8 0.17 16.1 C

Total 132.2 39.5 171.7 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 79.2 0.0 79.2 0.43 19.6 B

Total 145.3 37.6 182.9 0.77 15.1 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Existing AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 28.0 43.6 0.12 9.5 D 28.0 43.6 0.12 9.5 D

Total IV 47.9 31.2 79.1 0.38 17.5 C 31.2 79.1 0.38 17.5 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.6 22.7 0.12 18.3 C 3.6 22.7 0.12 18.3 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.2 42.5 0.27 22.9 B 10.2 42.5 0.27 22.9 B

Total IV 51.4 13.8 65.2 0.39 21.3 B 13.8 65.2 0.39 21.3 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 22.9 89.0 0.43 17.5 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 6.6 31.6 0.11 12.9 D 6.6 31.6 0.11 12.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.3 12.3 0.04 12.2 D 1.3 12.3 0.04 12.2 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.7 37.8 0.17 16.1 C 7.7 37.8 0.17 16.1 C

Total 132.2 39.5 171.7 0.76 15.8 C 38.5 170.7 0.76 15.9 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E 29.4 54.4 0.11 7.5 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C 36.2 168.4 0.77 16.4 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Existing + Project Alt 2 AM Existing + Project Alt 2 AM-Miti
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.6 38.9 0.27 24.9 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 30.9 46.5 0.12 8.9 E

Total IV 47.9 37.5 85.4 0.38 16.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.7 24.8 0.12 16.8 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.7 43.0 0.27 22.6 B

Total IV 51.4 16.4 67.8 0.39 20.5 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.7 89.8 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 9.9 34.9 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.6 13.6 0.04 11.0 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C

Total 131.7 44.3 176.0 0.77 15.7 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.5 56.5 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 41.8 173.5 0.77 15.9 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Existing PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.6 38.9 0.27 24.9 B 6.6 38.9 0.27 24.9 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 31.0 46.6 0.12 8.9 E 31.0 46.6 0.12 8.9 E

Total IV 47.9 37.6 85.5 0.38 16.2 C 37.6 85.5 0.38 16.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.7 24.8 0.12 16.8 C 5.7 24.8 0.12 16.8 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.7 43.0 0.27 22.6 B 10.7 43.0 0.27 22.6 B

Total IV 51.4 16.4 67.8 0.39 20.5 B 16.4 67.8 0.39 20.5 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.7 89.8 0.43 17.3 C 21.9 88.0 0.43 17.7 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.0 35.0 0.11 11.7 D 10.0 35.0 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.6 13.6 0.04 11.0 D 2.6 13.6 0.04 11.0 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C 8.1 37.7 0.18 17.1 C

Total 131.7 44.4 176.1 0.77 15.7 C 42.6 174.3 0.77 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.6 56.6 0.11 7.2 E 28.7 53.7 0.11 7.6 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C 39.0 170.7 0.77 16.2 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Existing + Project Alt 2 PM Existing + Project Alt 2 PM-Miti
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.5 45.1 0.12 9.2 D

Total IV 47.9 32.7 80.6 0.38 17.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.7 22.8 0.12 18.2 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.4 42.7 0.27 22.8 B

Total IV 51.4 14.1 65.5 0.39 21.2 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 7.4 32.4 0.11 12.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.4 12.4 0.04 12.1 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C

Total 132.2 40.5 172.7 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Background AM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.2 35.5 0.27 27.3 A 3.2 35.5 0.27 27.3 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.5 45.1 0.12 9.2 D 29.5 45.1 0.12 9.2 D

Total IV 47.9 32.7 80.6 0.38 17.2 C 32.7 80.6 0.38 17.2 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.8 22.9 0.12 18.2 C 3.8 22.9 0.12 18.2 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.4 42.7 0.27 22.8 B 10.4 42.7 0.27 22.8 B

Total IV 51.4 14.2 65.6 0.39 21.2 B 14.2 65.6 0.39 21.2 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 23.7 89.8 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 7.4 32.4 0.11 12.6 D 7.4 32.4 0.11 12.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 1.4 12.4 0.04 12.1 D 1.4 12.4 0.04 12.1 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C 7.8 37.9 0.17 16.0 C

Total 132.2 40.5 172.7 0.76 15.8 C 40.3 172.5 0.76 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.2 32.3 0.18 20.3 B 2.2 32.3 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 4.6 15.6 0.04 9.6 D 4.6 15.6 0.04 9.6 D
13 From Crossroads Blvd to SR 1 IV 25 25.0 30.8 55.8 0.11 7.3 E 29.5 54.5 0.11 7.5 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 37.6 169.8 0.77 16.3 C 36.3 168.5 0.77 16.4 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Background + Project Alt 2 AM Background + Project Alt 2 AM-Miti

��



Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.7 39.0 0.27 24.8 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 33.0 48.6 0.12 8.6 E

Total IV 47.9 39.7 87.6 0.38 15.8 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.8 24.9 0.12 16.7 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B

Total IV 51.4 16.7 68.1 0.39 20.4 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.1 35.1 0.11 11.7 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.7 13.7 0.04 10.9 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C

Total 131.7 44.8 176.5 0.77 15.6 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 6.9 17.9 0.04 8.4 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 41.9 173.6 0.77 15.9 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Background PM

��

Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.7 39.0 0.27 24.8 B 6.7 39.0 0.27 24.8 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 33.1 48.7 0.12 8.5 E 33.1 48.7 0.12 8.5 E

Total IV 47.9 39.8 87.7 0.38 15.8 C 39.8 87.7 0.38 15.8 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 5.8 24.9 0.12 16.7 C 5.8 24.9 0.12 16.7 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B 10.9 43.2 0.27 22.5 B

Total IV 51.4 16.7 68.1 0.39 20.4 B 16.7 68.1 0.39 20.4 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 23.9 90.0 0.43 17.3 C 22.0 88.1 0.43 17.6 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 10.2 35.2 0.11 11.6 D 10.2 35.2 0.11 11.6 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 2.7 13.7 0.04 10.9 D 2.7 13.7 0.04 10.9 D
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.1 37.7 0.18 17.1 C 8.1 37.7 0.18 17.1 C

Total 131.7 44.9 176.6 0.77 15.6 C 43.0 174.7 0.77 15.8 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.3 32.9 0.18 19.6 B 3.3 32.9 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 7.0 18.0 0.04 8.3 E 7.0 18.0 0.04 8.3 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E 28.8 53.8 0.11 7.6 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 42.0 173.7 0.77 15.9 C 39.1 170.8 0.77 16.1 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Background + Project Alt 2 PM Background + Project Alt 2 PM-Miti
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.3 35.6 0.27 27.2 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.9 45.5 0.12 9.1 D

Total IV 47.9 33.2 81.1 0.38 17.1 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.9 23.0 0.12 18.1 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B

Total IV 51.4 14.8 66.2 0.39 21.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 24.7 90.8 0.43 17.1 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 12.5 37.5 0.11 10.9 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 5.9 16.9 0.04 8.9 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C

Total 132.2 50.9 183.1 0.76 14.9 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.3 32.4 0.18 20.2 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 11.1 22.1 0.04 6.8 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 132.2 45.1 177.3 0.77 15.6 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Cumulative AM
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 3.3 35.6 0.27 27.2 A 3.3 35.6 0.27 27.2 A
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 29.9 45.5 0.12 9.1 D 29.9 45.5 0.12 9.1 D

Total IV 47.9 33.2 81.1 0.38 17.1 C 33.2 81.1 0.38 17.1 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 3.9 23.0 0.12 18.1 C 3.9 23.0 0.12 18.1 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 10.9 43.2 0.27 22.5 B 10.9 43.2 0.27 22.5 B

Total IV 51.4 14.8 66.2 0.39 21.0 B 14.8 66.2 0.39 21.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 24.7 90.8 0.43 17.1 C 23.9 90.0 0.43 17.3 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 12.5 37.5 0.11 10.9 D 11.2 36.2 0.11 11.3 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 5.9 16.9 0.04 8.9 E 5.9 16.9 0.04 8.9 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 30.1 7.8 37.9 0.17 16.0 C 7.8 37.9 0.17 16.0 C

Total 132.2 50.9 183.1 0.76 14.9 C 48.8 181.0 0.76 15.0 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 30.1 2.3 32.4 0.18 20.3 B 2.3 32.4 0.18 20.3 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 11.2 22.2 0.04 6.8 F 10.0 21.0 0.04 7.1 E
13 From Crossroads Blvd to SR 1 IV 25 25.0 31.7 56.7 0.11 7.2 E 30.7 55.7 0.11 7.3 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 132.2 45.2 177.4 0.77 15.6 C 43.0 175.2 0.77 15.8 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Cumulative Plus Project Alt 2 AM Cumulative Plus Project Alt 2 AM-Miti
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 7.0 39.3 0.27 24.6 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 34.7 50.3 0.12 8.3 E

Total IV 47.9 41.7 89.6 0.38 15.4 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 6.2 25.3 0.12 16.4 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 11.7 44.0 0.27 22.1 B

Total IV 51.4 17.9 69.3 0.39 20.0 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 25.1 91.2 0.43 17.0 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 19.5 44.5 0.11 9.2 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 8.2 19.2 0.04 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.3 37.9 0.18 17.0 C

Total 131.7 61.1 192.8 0.77 14.3 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.4 33.0 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 20.3 31.3 0.04 4.8 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 34.3 59.3 0.11 6.9 F
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B

Total 131.7 58.0 189.7 0.77 14.6 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.

Cumulative PM
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Arterial Level of Service

Seg # Arterial Level of Service: NB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

12 From Rio Rd to Shopping Center Dwy IV 35 32.3 6.9 39.2 0.27 24.7 B 6.9 39.2 0.27 24.7 B
11 From Shopping Center Dwy to Carmel Valley Rd IV 35 15.6 34.9 50.5 0.12 8.2 E 34.9 50.5 0.12 8.2 E

Total IV 47.9 41.8 89.7 0.38 15.4 C 41.8 89.7 0.38 15.4 C

Arterial Level of Service: SB Carmel Rancho Blvd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

11 From Carmel Valley Rd to Shopping Center Dwy IV 35 19.1 6.1 25.2 0.12 16.5 C 6.1 25.2 0.12 16.5 C
12 From Shopping Center Dwy to Rio Rd IV 35 32.3 11.7 44.0 0.27 22.1 B 11.7 44.0 0.27 22.1 B

Total IV 51.4 17.8 69.2 0.39 20.1 B 17.8 69.2 0.39 20.1 B

Arterial Level of Service: EB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

5 From Atherton Dr to SR 1 IV 25 66.1 25.1 91.2 0.43 17.0 C 24.1 90.2 0.43 17.2 C
13 From SR 1 to Crossroads Blvd IV 25 25.0 19.5 44.5 0.11 9.2 D 18.7 43.7 0.11 9.4 D
14 From Crossroads Blvd to Carmel Center Pl IV 25 11.0 8.2 19.2 0.04 7.8 E 8.2 19.2 0.04 7.8 E
15 From Carmel Center Pl to Carmel Rancho Blvd IV 25 29.6 8.3 37.9 0.18 17.0 C 8.3 37.9 0.18 17.0 C

Total 131.7 61.1 192.8 0.77 14.3 C 59.3 191.0 0.77 14.4 C

Arterial Level of Service: WB Rio Rd

Arterial
Class

Flow
Speed

Running
Time

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

Control
Delay

Travel
Time (s)

Dist
(mi)

Arterial
Speed

Arterial
LOS

15 From Carmel Rancho Blvd to Carmel Center Pl IV 25 29.6 3.4 33.0 0.18 19.6 B 3.4 33.0 0.18 19.6 B
14 From Carmel Center Pl to Crossroads Blvd IV 25 11.0 20.3 31.3 0.04 4.8 F 19.5 30.5 0.04 4.9 F
13 From Crossroads Blvd to SR 1 IV 25 25.0 34.4 59.4 0.11 6.9 F 32.4 57.4 0.11 7.1 E
5 From SR 1 to Atherton Dr IV 25 66.1 0.0 66.1 0.43 23.5 B 0.0 66.1 0.43 23.5 B

Total 131.7 58.1 189.8 0.77 14.6 C 55.3 187.0 0.77 14.8 C

Notes:
1. Level of service highlighted in red indicates LOS exceeds LOS standard.
2. Arterial speed highlighted in yellow indicates project impact.

Cumulative Plus Project Alt 2 PM Cumulative Plus Project Alt 2 PM-Miti
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