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 IMPERIAL COUNTY LOCAL AGENCY FORMATION COMMISSION 
1122 STATE W. STREET, SUITE D, EL CENTRO, CA 92243 

                                                                                     PHONE (760) 353 – 4115      WWW.ICLAFCO.COM  Page 1 of 2 

 
 

CERTIFICATE OF FILING 
(Government Code 56658 (g) Cortese-Knox-Hertzberg Reorganization Act of 2000) 

CONDITIONAL 
 
I, PAULA GRAF, as the Executive Officer to the Local Agency Formation Commission of the County of 
Imperial (LAFCO), do hereby certify that: 
 

1. The APPLICATION referenced and described below has been submitted to me and is 
substantially in compliance with the form prescribed by the Local Agency Formation 
Commission of Imperial County and in substantial conformity with the Act. 

2. The APPLICATION contains the information data and signatures as required by this 
Commission and applicable provisions of State law and has been accepted for filing. 

 
 
EFFECTIVE DATE:  June 20, 2024    
 
APPLICATION TITLE:               Willow Bend Subdivision Annexation 
    LAFCO File No. EC 1-24 
 
APPLICANT(S):  Martin D. Coyne 
    (By Petition) 
 
LEGAL DESCRIPTION:                APN:  054-370-012 
                (See map and legal description) 
 
GENERAL LOCATION:  The project is the Southwest Corner of HWY 86 & Countryside Drive in El 

Centro, CA, which is approximately 37.05 acres. 
 
PROJECT DESCRIPTION:  The project is the annexation of approximately 37.05 acres to the City of 

El Centro to bring 120 budget-friendly (not low-income) single-family 
residential homes to the Community at the Willow Bend Subdivision. The 
Community will also have a 1.37-acre park with a bus stop. 

 
DATE OF HEARING:                  Tentative  
 
AFFECTED AGENCIES:        (See list at the end of the notice) 
 
CEQA LEAD AGENCY:                The City of El Centro and LAFCO are Co-Lead agencies for CEQA. 
 
 
 
 

http://www.iclafco.com/
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Annexation Map and Geographic Description 

 

  



670 East 32nd Street - Suite #2 - Yuma, Az 85364

 Email: DSE@desertsurveying.com
Yuma Phone: 928-318-2043 

Arizona, California and New Mexico 
Land Surveyors and Civil Engineers
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EC 1-24 Willow Bend Subdivision Annexation 
Project Location Map 

 

 
 

Prepared by Applicant  
01/29/25 

APN:054-370-012 
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Vicinity Map  

 

  



  

EC 1-24 Willow Bend Subdivision Annexation 
Vicinity Map 

 

 
 
 

Prepared by Applicant  
01/29/25 
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City Resolution # 25-09 
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City Resolution # 24-98 

 

  



























EXHIBIT H 
 

City Resolution # 25-07 
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City Resolution # 25-01  
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City Resolution # 25-08 

  





















EXHIBIT K 
 

County Minute Order # 26 

  



THE BOARD OF SUPERVISORS OF THE COUNTY OF IMPERIAL, STATE OF CALIFORNIA, on a motion
by Supervisor : , second by Supervisor :
and approved by the following roll call vote;

December 03, 2024Date: 460Book: 105Page: 225.1File #: 26M.O.#:

EXECUTIVE OFFICEDepartment: 2nd Page:

M. KELLEY ESCOBAR

ESCOBAR, PLANCARTE, M. KELLEY, R. KELLEYAYES :

NONENAYES :

NONEABSTAINED :

HAWKEXCUSED OR ABSENT :

Adopted Resolution No. 2024-148 of the Board of Supervisors of the County of
Imperial approving the Master Tax Sharing and Fiscal Impact Agreement with the City
of El Centro.

Resolution No. 2024-148Topic: Master Tax Sharing & Fiscal Impact AgreementX-Topic:

File
Ag. Comm
Assessor
Auditor

Behavioral Health
CEO
County Clerk
County Counsel

District Attorney
Facilities Manag.
Fire/OES
HR - Risk

Info/Tech
OET
Planning
Probation

Public Health
Public Works
Sheriff-Coroner
Social Services

Other...
CC:
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County Resolution # 2024-148 

  





































EXHIBIT M 
 

Tax Sharing and Fiscal Impact Agreement 

  

























EXHIBIT N 
 

County Auditor-Controller Letter 
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Final EIR 

  





















































































































































































































































































































































Zone Change 05-05 and Tentative Subdivision Map 
Willow Bend - Draft EIR 
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Appendix A: Initial Study / 
Notice of Preparation and Responses 

 
 



 



 

NOTICE OF PREPARATION 

 
To: Agencies, Organizations, and Interested Parties 

Subject:   Notice of Preparation of a Draft Environmental Impact Report In Compliance With 
Title 14, Section 15082(a) of the California Code of Regulations. 

The City of El Centro, as Lead Agency and the Local Agency Formation Commission (co-lead) 
are the agencies under the California Environmental Quality Act in the preparation of an 
Environmental Impact Report (EIR) for the project defined below.  We request the review of your 
agency as to the scope and content of the environmental information relevant to your agency’s 
statutory responsibilities in connection with the proposed project.  Your agency may need to use 
the EIR prepared by the City of El Centro and the Local Agency Formation Commission when 
considering permits that your agency may issue, or other approval for the project.  The project 
description, location, and probable environmental effects of the proposed project are contained in 
the attached Initial Study. 

Due to the time limits mandated by State law, your response must be received no later than 30 
days after the receipt of this notice.  Please indicate a contact person in your response and send 
your response to the following: 

Oliver M. Alvarado, AICP 
Planning Director 
City of El Centro 
Planning Department 
1275 Main Street 
El Centro, CA 92243 

 
Project Title................. Change of Zone 05-05 and Tentative Subdivision Map (Willow Bend) 

Project Applicant........ Development Design & Engineering, Inc.  

 
Date:  October 27, 2005  Signature:   
                                               Oliver M. Alvarado, AICP 
    Planning Director 
 
    Telephone:  760.337.4545  
 
 
Reference: California Code of Regulations, Title 14, (CEQA Guidelines) Sections 15082(a), 15103, 15375. 
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Appendix B: LESA Model 
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Appendix C: Air Quality Study 
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               URBEMIS 2002 For Windows   8.7.0 
File Name:                      S:\Mike\Projects\Air Quality & Noise\Imperial County\Willow 
Bend\RevisedWillowBend.urb 
Project Name:                   Willow Bend Residential Project 
Project Location:               Mountain Counties and Rural Counties 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                

                        DETAIL REPORT     
                    (Pounds/Day - Winter) 
Construction Start Month and Year: June, 2006 
Construction Duration: 12 
Total Land Use Area to be Developed: 38 acres 
Maximum Acreage Disturbed Per Day: 9.5 acres 
Single Family Units: 131 Multi-Family Units: 0 
Retail/Office/Institutional/Industrial Square Footage: 0 
 

CONSTRUCTION EMISSION ESTIMATES UNMITIGATED (lbs/day) 
                                                                       PM10     PM10        PM10 
    Source                       ROG       NOx        CO       SO2     TOTAL   EXHAUST      DUST 
 *** 2006*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -     95.00         -     95.00 
Off-Road Diesel                26.56    212.46    189.09         -      9.83      9.83      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.44      0.90      9.96      0.01      0.05      0.02      0.03 
  Maximum lbs/day              27.00    213.36    199.05      0.01    104.88      9.85     95.03 
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel     30.09    233.20    219.70         -     10.54     10.54      0.00 
Bldg Const Worker Trips         0.62      0.37      7.84      0.00      0.16      0.01      0.15 
Arch Coatings Off-Gas         133.84         -         -         -         -         -         - 
Arch Coatings Worker Trips      0.62      0.37      7.84      0.00      0.16      0.01      0.15 
Asphalt Off-Gas                 0.00         -         -         -         -         -         - 
Asphalt Off-Road Diesel         0.00      0.00      0.00         -      0.00      0.00      0.00 
Asphalt On-Road Diesel          0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Asphalt Worker Trips            0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day             165.17    233.94    235.38      0.00     10.86     10.56      0.30 
  Max lbs/day all phases      165.17    233.94    235.38      0.01    105.59     10.56     95.03 
 
 *** 2007*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel     30.09    222.97    227.02         -      9.64      9.64      0.00 
Bldg Const Worker Trips         0.57      0.35      7.37      0.00      0.16      0.01      0.15 
Arch Coatings Off-Gas         133.84         -         -         -         -         -         - 
Arch Coatings Worker Trips      0.57      0.35      7.37      0.00      0.16      0.01      0.15 
Asphalt Off-Gas                 1.45         -         -         -         -         -         - 
Asphalt Off-Road Diesel        11.58     75.04     94.97         -      2.88      2.88      0.00 
Asphalt On-Road Diesel          0.44      8.15      1.60      0.02      0.19      0.18      0.01 
Asphalt Worker Trips            0.05      0.03      0.59      0.00      0.01      0.00      0.01 
  Maximum lbs/day             165.09    223.67    241.77      0.02      9.96      9.66      0.30 
  Max lbs/day all phases      165.09    223.67    241.77      0.02      9.96      9.66      0.30 
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Phase 1 - Demolition Assumptions:  Phase Turned OFF 
 
Phase 2 - Site Grading Assumptions 
Start Month/Year for Phase 2: Jun '06 
Phase 2 Duration: 1.3 months 
On-Road Truck Travel (VMT): 0 
Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Other Equipment                       190          0.620            8.0 
     4    Rubber Tired Dozers                   352          0.590            8.0 
    12    Tractor/Loaders/Backhoes               79          0.465            8.0 
 
Phase 3 - Building Construction Assumptions 
Start Month/Year for Phase 3: Jul '06 
Phase 3 Duration: 10.7 months 
  Start Month/Year for SubPhase Building: Jul '06 
  SubPhase Building Duration: 10.0 months 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     5    Concrete/Industrial saws               84          0.730            8.0 
    10    Other Equipment                       190          0.620            8.0 
     5    Rough Terrain Forklifts                94          0.475            8.0 
  Start Month/Year for SubPhase Architectural Coatings: Oct '06 
  SubPhase Architectural Coatings Duration: 4 months 
  Start Month/Year for SubPhase Asphalt: May '07 
  SubPhase Asphalt Duration: 0.5 months 
  Acres to be Paved: 6.1 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     1    Graders                               174          0.575            8.0 
     1    Off Highway Trucks                    417          0.490            8.0 
     1    Other Equipment                       190          0.620            8.0 
     1    Pavers                                132          0.590            8.0 
     1    Paving Equipment                      111          0.530            8.0 
     2    Rollers                               114          0.430            8.0 
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AREA SOURCE EMISSION ESTIMATES (Winter Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      0.13      1.64      0.70         0      0.00 
 Hearth                           4.50      1.57     36.00      0.12      5.88 
 Landscaping - No winter emissions 
 Consumer Prdcts                  6.41         -         -         -         - 
 Architectural Coatings           4.46         -         -         -         - 
 TOTALS(lbs/day,unmitigated)     15.49      3.21     36.69      0.12      5.89 
  
 
 
 



Page: 4 
07/07/2006 2:28 PM 
 
                 UNMITIGATED OPERATIONAL EMISSIONS 
                                 ROG       NOx        CO       SO2      PM10 
Single family housing          18.88     32.91    228.52      0.12     21.69 
TOTAL EMISSIONS (lbs/day)      18.88     32.91    228.52      0.12     21.69 
 
Does not include correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
Analysis Year: 2007  Temperature (F): 40   Season: Winter 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
Single family housing       43.67   10.21 trips/dwelling unit    131.00 1,337.51 
                                             Sum of Total Trips     1,337.51 
                                       Total Vehicle Miles Traveled    14,290.09 
 
Vehicle Assumptions: 
 
Fleet Mix:  
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         Diesel 
Light Auto                  55.20            1.80           97.80            0.40 
Light Truck < 3,750   lbs   15.10            3.30           94.00            2.70 
Light Truck  3,751- 5,750   16.10            1.90           96.90            1.20 
Med Truck    5,751- 8,500    7.10            1.40           95.80            2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           50.00 
Med-Heavy   14,001-33,000    1.00            0.00           20.00           80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           88.90 
Line Haul > 60,000    lbs    0.00            0.00            0.00          100.00 
Urban Bus                    0.10            0.00            0.00          100.00 
Motorcycle                   1.70           82.40           17.60            0.00 
School Bus                   0.10            0.00            0.00          100.00 
Motor Home                   1.20            8.30           83.30            8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 10.8       7.3       7.5       9.5       7.4       7.4 
Rural Trip Length (miles) 16.8       7.1       7.9      14.7       6.6       6.6 
Trip Speeds (mph)         35.0      35.0      35.0      35.0      35.0      35.0 
% of Trips - Residential  32.9      18.0      49.1 
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Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/43.67 to 10.21/43.67 
 
Changes made to the default values for Construction 
 
The user has overridden the Default Phase Lengths 
 
Changes made to the default values for Area 
 
The wood stove percentage changed from 35 to 20. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 80. 
The landscape year changed from 2005 to 2007. 
 
Changes made to the default values for Operations 
 
The operational emission year changed from 2005 to 2007. 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      S:\Mike\Projects\Air Quality & Noise\Imperial County\Willow 
Bend\RevisedWillowBend.urb 
Project Name:                   Willow Bend Residential Project 
Project Location:               Mountain Counties and Rural Counties 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                

                        DETAIL REPORT     
                    (Pounds/Day - Summer) 
Construction Start Month and Year: June, 2006 
Construction Duration: 12 
Total Land Use Area to be Developed: 38 acres 
Maximum Acreage Disturbed Per Day: 9.5 acres 
Single Family Units: 131 Multi-Family Units: 0 
Retail/Office/Institutional/Industrial Square Footage: 0 
 

CONSTRUCTION EMISSION ESTIMATES UNMITIGATED (lbs/day) 
                                                                       PM10     PM10        PM10 
    Source                       ROG       NOx        CO       SO2     TOTAL   EXHAUST      DUST 
 *** 2006*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -     95.00         -     95.00 
Off-Road Diesel                26.56    212.46    189.09         -      9.83      9.83      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.44      0.90      9.96      0.01      0.05      0.02      0.03 
  Maximum lbs/day              27.00    213.36    199.05      0.01    104.88      9.85     95.03 
Phase 3 - Building Construction 



Bldg Const Off-Road Diesel     30.09    233.20    219.70         -     10.54     10.54      



Bldg Const Worker T
Arch Coatings Off-Ga

rips         0.62      0.37      7.84      0.00      0.16      0.01      0.15 
s         133.84         -         -         -         -         -         - 

ch Coatings Worker Trips      0.62      0.37      7.84      0.00      0.16      0.01      0.15 
phalt Off-Gas                 0.00         -         -         -         -         -         - 
phalt Off-Road Diesel         0.00      0.00      0.00         -      0.00      0.00      0.00 

   0.00      0.00 
  0.00      0.00 
 10.56      0.30 
  10.56     95.03 

     -      0.00 
   0.00      0.00 

-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
rker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 

Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel     30.09    222.97    227.02         -      9.64      9.64      0.00 
Bldg Const Worker Trips         0.57      0.35      7.37      0.00      0.16      0.01      0.15 
Arch Coatings Off-Gas         133.84         -         -         -         -         -         - 
Arch Coatings Worker Trips      0.57      0.35      7.37      0.00      0.16      0.01      0.15 
Asphalt Off-Gas                 1.45         -         -         -         -         -         - 
Asphalt Off-Road Diesel        11.58     75.04     94.97         -      2.88      2.88      0.00 
Asphalt On-Road Diesel          0.44      8.15      1.60      0.02      0.19      0.18      0.01 
Asphalt Worker Trips            0.05      0.03      0.59      0.00      0.01      0.00      0.01 
  Maximum lbs/day             165.09    223.67    241.77      0.02      9.96      9.66      0.30 
  Max lbs/day all phases      165.09    223.67    241.77      0.02      9.96      9.66      0.30 
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Phase 1 - Demolition Assumptions:  Phase Turned OFF 
 
Phase 2 - Site Grading Assumptions 
Start Month/Year for Phase 2: Jun '06 
Phase 2 Duration: 1.3 months 
On-Road Truck Travel (VMT): 0 
Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Other Equipment                       190          0.620            8.0 
     4    Rubber Tired Dozers                   352          0.590            8.0 
    12    Tractor/Loaders/Backhoes               79          0.465            8.0 
 
Phase 3 - Building Construction Assumptions 
Start Month/Year for Phase 3: Jul '06 
Phase 3 Duration: 10.7 months 
  Start Month/Year for SubPhase Building: Jul '06 
  SubPhase Building Duration: 10.0 months 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     5    Concrete/Industrial saws               84          0.730            8.0 
    10    Other Equipment                       190          0.620            8.0 
     5    Rough Terrain Forklifts                94          0.475            8.0 
  Start Month/Year for SubPhase Architectural Coatings: Oct '06 
  SubPhase Architectural Coatings Duration: 4 months 
  Start Month/Year for SubPhase Asphalt: May '07 
  SubPhase Asphalt Duration: 0.5 months 
  Acres to be Paved: 6.1 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     1    Graders                               174          0.575            8.0 
     1    Off Highway Trucks                    417          0.490            8.0 
     1    Other Equipment                       190          0.620            8.0 
     1    Pavers                                132          0.590            8.0 

Ar
As
As
Asphalt On-Road Diesel          0.00      0.00      0.00      0.00      0.00   
Asphalt Worker Trips            0.00      0.00      0.00      0.00      0.00    
  Maximum lbs/day             165.17    233.94    235.38      0.00     10.86    

65.17    233.94    235.38      0.01    105.59     Max lbs/day all phases      1
 
 *** 2007*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00    

-Road Diesel                 0.00      0.00      0.00         -      0.00   Off
On
Wo
  



     1    Paving Eq
     2    Rollers   

uipment                      111          0.530            8.0 
                            114          0.430            8.0 
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AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, Unmitigated) 

   SO2      PM10 
    0      0.00 

      0.05      0.02 
    -         -         - 

       -         -         - 
   5.26      0.05      0.02 

    Source                         ROG       NOx        CO    
 Natural Gas                      0.13      1.64      0.70     
 Hearth - No summer emissions 
andscaping                      0.65      0.02      4.56 L

 Consumer Prdcts                  6.41         -     
 Architectural Coatings           4.46         -  
 TOTALS(lbs/day,unmitigated)     11.65      1.66   
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 UNMITIGATED OPERATIONAL EMISSION                S 

.69 

 for internal trips. 

         No.      Total 
        Units    Trips 

ing unit    131.00 1,337.51 

ph)         35.0      35.0      35.0      35.0      35.0      35.0 
    18.0      49.1 

                                 ROG       NOx        CO       SO2      PM10 
1.69 Single family housing          14.77     27.50    193.04      0.12     2

  21TOTAL EMISSIONS (lbs/day)      14.77     27.50    193.04      0.12   
 

 include correction for passby trips. Does not
Does not include double counting adjustment
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
                                                         
Unit Type                 Acreage    Trip Rate            
Single family housing       43.67   10.21 trips/dwell
                                                 Sum of Total Trips     1,337.51 
                                       Total Vehicle Miles Traveled    14,290.09 
 
Vehicle Assumptions: 
 
Fleet Mix:  
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         Diesel 
Light Auto                  55.20            1.80           97.80            0.40 
Light Truck < 3,750   lbs   15.10            3.30           94.00            2.70 

            1.90           96.90            1.20 Light Truck  3,751- 5,750   16.10
Med Truck    5,751- 8,500    7.10            1.40           95.80            2.80 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           18.20 
Lite-Heavy  10,001-14,000    0.40            0.00           50.00           50.00 
Med-Heavy   14,001-33,000    1.00            0.00           20.00           80.00 
Heavy-Heavy 33,001-60,000    0.90            0.00           11.10           88.90 

0            0.00            0.00          100.00 Line Haul > 60,000    lbs    0.0
Urban Bus                    0.10            0.00            0.00          100.00 
Motorcycle                   1.70           82.40           17.60            0.00 
School Bus                   0.10            0.00            0.00          100.00 
Motor Home                   1.20            8.30           83.30            8.40 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 10.8       7.3       7.5       9.5       7.4       7.4 
ural Trip Length (miles) 16.8       7.1       7.9      14.7       6.6       6.6 R

Trip Speeds (m
% of Trips - Residential  32.9  
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Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/43.67 to 10.21/43.67 
 
Changes made to the default values for Construction 
 
The user has overridden the Default Phase Lengths 
 
Changes made to the default values for Area 
 
The wood stove percentage changed from 35 to 20. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 80. 
The landscape year changed from 2005 to 2007. 
 
Changes made to the default values for Operations 
 
The operational emission year changed from 2005 to 2007. 
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               URBEMIS 2002 For Windows   8.7.0 
                
File Name: S:\Mike\Projects\Air Quality\ImperialCounty\WillowBend\RevisedMitigatedWillowBend.urb 

: 0 

 
     PM10 
     DUST 

     -      0.00 
  0.00      0.00 

.00      0.00      0.00 

.00      0.00      0.00 

.00      0.00      0.00 

     14.18 
      0.00 
      0.00 
      0.03 

 14.21 

16      2.16      0.00 
16      0.01      0.15 

  -         -         -         - 
.00      0.16      0.01      0.15 

         - 
      0.00 
      0.00 
      0.00 
      0.30 

 14.21 

  -      0.00         -      0.00 
  -      0.00      0.00      0.00 

 0.00      0.00 
 0.00      0.00 

  0.00 

.00         -      0.00 

.00      0.00      0.00 
.00      0.00      0.00      0.00 
.00      0.00      0.00      0.00 

   0.00      0.00      0.00      0.00      0.00      0.00 

4     57.74         -      1.94      1.94      0.00 
  6.91      0.00      0.16      0.01      0.15 

  -         -         -         -         - 
 0.00      0.16      0.01      0.15 
    -         -         -         - 

    85.47         -      2.59      2.59      0.00 
 1.52      0.02      0.18      0.17      0.01 

    0.00      0.01      0.00      0.01 
    0.01      3.07      2.77      0.30 

ases       55.20     75.31     87.55      0.01      3.07      2.77      0.30 

Project Name:                   Revised Willow Bend Residential Project 
Project Location:               Mountain Counties and Rural Counties 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                

                        DETAIL REPORT     
                  (Pounds/Day - Winter)   

Construction Start Month and Year: June, 2006 
nstruction Duration: 12 Co

Total Land Use Area to be Developed: 38 acres 
Maximum Acreage Disturbed Per Day: 9.5 acres 
ngle Family Units: 131 Multi-Family Units: 0 Si

Retail/Office/Institutional/Industrial Square Footage
 

CONSTRUCTION EMISSION ESTIMATES MITIGATED (lbs/day)
                                                                       PM10     PM10   

     NOx        CO       SO2     TOTAL   EXHAUST     Source                       ROG  
 *** 2006*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00    

    0.00      0.00         -      0.00    Off-Road Diesel                 0.00  
On-Road Diesel                  0.00      0.00      0.00      0.00      0

    0.00      0.00      0.00      0Worker Trips                    0.00  
  Maximum lbs/day               0.00      0.00      0.00      0.00      0
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -     14.18         -

  191.21    170.18         -      8.85      8.85Off-Road Diesel                23.90  
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00

    0.84      9.34      0.01      0.05      0.02Worker Trips                    0.41  
  Maximum lbs/day              24.32    192.06    179.52      0.01     23.08      8.87    
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel      7.28     51.42     56.70         -      2.

    0.35      7.35      0.00      0.Bldg Const Worker Trips         0.58  
Arch Coatings Off-Gas          46.84         -         -       

    0.35      7.35      0Arch Coatings Worker Trips      0.58  
Asphalt Off-Gas                 0.00         -         -         -         -         -
Asphalt Off-Road Diesel         0.00      0.00      0.00         -      0.00      0.00

    0.00      0.00      0.00      0.00      0.00Asphalt On-Road Diesel          0.00  
Asphalt Worker Trips            0.00      0.00      0.00      0.00      0.00      0.00

   52.12     71.40      0.00      2.48      2.18  Maximum lbs/day              55.29  
  Max lbs/day all phases       55.29    192.06    179.52      0.01     23.08      8.87    
 
 *** 2007*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -       

    0.00      0.00       Off-Road Diesel                 0.00  
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00     

    0.00      0.00      0.00      0.00     Worker Trips                    0.00  
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00    
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -      0

    0.00      0.00         -      0Off-Road Diesel                 0.00  
On-Road Diesel                  0.00      0.00      0.00      0

    0.00      0.00      0Worker Trips                    0.00  
 Maximum lbs/day               0.00    

Phase 3 - Building Construction 
ldg Const Off-Road Diesel      7.28     49.5B

Bldg Const Worker Trips         0.54      0.33    
Arch Coatings Off-Gas          46.84         -       
Arch Coatings Worker Trips      0.54      0.33      6.91     

         -     Asphalt Off-Gas                 1.45         -
sphalt Off-Road Diesel        10.42     67.54 A

Asphalt On-Road Diesel          0.42      7.74     
Asphalt Worker Trips            0.05      0.03      0.55  

m lbs/day              55.20     75.31     87.55    Maximu
  Max lbs/day all ph
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Construction-Related Mitigation Measures 

areas  Phase 2: Soil Disturbance: Apply soil stabilizers to inactive 
tion(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 30.   Percent Reduc 0%) 

cover in disturbed areas quickly 
.0% SO2 0.0% PM10 15.0%) 

ces - 2x daily 
SO2 0.0% PM10 34.0%) 
h tarps 
SO2 0.0% PM10 9.5%) 
 daily 

10 30.0%) 
< 15 mph  

st: Time Tune Engines & Reduce Idle Time 

ker Trips: Traffic Control Plan 
Ox 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 

SubPhase Asphalt Duration: 0.5 months 
to be Paved: 6.1 

 Phase 2: Soil Disturbance: Replace ground 
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0
 Phase 2: Soil Disturbance: Water exposed surfa

.0% NOx 0.0% CO 0.0%    Percent Reduction(ROG 0
 Phase 2: Stockpiles: Cover all stock piles wit

%    Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0
 Phase 2: Unpaved Roads: Water all haul roads 2x
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM
Phase 2: Unpaved Roads: Reduce speed on unpaved roads to  

   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 40.0%) 
 Phase 2: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 2: Off-Road Diesel Exhau
   Percent Reduction(ROG 10.0% NOx 10.0% CO 10.0% SO2 10.0% PM10 10.0%) 
 Phase 2: On-Road Diesel Exhaust: Traffic Control  Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 2: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 3: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 3: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 3: Off-Road Diesel Exhaust: Time Tune Engines & Reduce Idle Time 
   Percent Reduction(ROG 10.0% NOx 10.0% CO 10.0% SO2 10.0% PM10 10.0%) 
 Phase 3: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Offgassing: HVLP Spray Equipment or Hand Application 
   Percent Reduction(ROG 65.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 0.0%) 
 Phase 3: Off-Road Diesel Exhaust: Time Tune Engines & Reduce Idle Time 
   Percent Reduction(ROG 10.0% NOx 10.0% CO 10.0% SO2 10.0% PM10 10.0%) 
 Phase 3: On-Road Diesel Exhaust: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Wor
   Percent Reduction(ROG 5.0% N
Phase 1 - Demolition Assumptions:  Phase Turned OFF 
 
Phase 2 - Site Grading Assumptions 
Start Month/Year for Phase 2: Jun '06 
Phase 2 Duration: 1.3 months 
On-Road Truck Travel (VMT): 0 
Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Other Equipment                       190          0.620            8.0 
     4    Rubber Tired Dozers                   352          0.590            8.0 
    12    Tractor/Loaders/Backhoes               79          0.465            8.0 
 
Phase 3 - Building Construction Assumptions 
Start Month/Year for Phase 3: Jul '06 
Phase 3 Duration: 10.7 months 
  Start Month/Year for SubPhase Building: Jul '06 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Other Equipment                       190          0.620            8.0 
     5    Rough Terrain Forklifts                94          0.475            8.0 
  Start Month/Year for SubPhase Architectural Coatings: Oct '06 
  SubPhase Architectural Coatings Duration: 4 months 
  Start Month/Year for SubPhase Asphalt: May '07 
  
  Acres 
Page: 3 
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  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 

         8.0 
 8.0 

         8.0 
590            8.0 

         8.0 
          8.0 

nactive areas 

n disturbed areas quickly 

 2x daily 

ps 

ly 

o < 15 mph  

blishments @lunch 

es & Reduce Idle Time 

 Plan 

ments @lunch 
lishments @lunch 

lishments @lunch 

Time Tune Engines & Reduce Idle Time 
. 

: Traffic Control Plan 
 to on. 
er Trips: Traffic Control Plan 
 to on. 

 Time 

: Traffic Control Plan 

m 2005 to 2007. 

     1    Graders                               174          0.575   
     1    Off Highway Trucks                    417          0.490           
     1    Other Equipment                       190          0.620   
     1    Pavers                                132          0.
     1    Paving Equipment                      111          0.530   

     0.430       2    Rollers                               114     
 
Changes made to the default values for Land Use Trip Percentages 
 
The Trip Rate and/or Acreage values for Single family housing 
 have changed from the defaults 9.57/43.67 to 10.2/43.67 
 
Changes made to the default values for Construction 
 
The user has overridden the Default Phase Lengths 

tabilizers to iPhase 2 mitigation measure Soil Disturbance: Apply soil s
     has been changed from off to on. 
Phase 2 mitigation measure Soil Disturbance: Replace ground cover i
     has been changed from off to on. 
Phase 2 mitigation measure Soil Disturbance: Water exposed surfaces -
     has been changed from off to on. 
Phase 2 mitigation measure Stockpiles: Cover all stock piles with tar
     has been changed from off to on. 
Phase 2 mitigation measure Unpaved Roads: Water all haul roads 2x dai
     has been changed from off to on. 
Phase 2 mitigation measure Unpaved Roads: Reduce speed on unpaved roads t
     has been changed from off to on. 
Phase 2 mitigation measure Worker Trips: Use shuttle to retail esta
     has been changed from off to on. 

aust: Time Tune EnginPhase 2 mitigation measure Off-Road Diesel Exh
     has been changed from off to on. 

ol Phase 2 mitigation measure On-Road Diesel Exhaust: Traffic Contr
     has been changed from off to on. 
Phase 2 mitigation measure Worker Trips: Traffic Control Plan 
     has been changed from off to on. 

retail establishPhase 3 mitigation measure Worker Trips: Use shuttle to 
Phase 3 mitigation measure Worker Trips: Use shuttle to retail estab
     has been changed from off to on. 
Phase 3 mitigation measure Worker Trips: Use shuttle to retail estab
     has been changed from off to on. 
ase 3 mitigation measure Off-Road Diesel Exhaust: Ph

     has been changed from off to on
Phase 3 mitigation measure Worker Trips
     has been changed from off
Phase 3 mitigation measure Work

d from off     has been change
Phase 3 mitigation measure Offgassing: HVLP Spray Equipment or Hand Application 
     has been changed from off to on. 
Phase 3 mitigation measure Off-Road Diesel Exhaust: Time Tune Engines & Reduce Idle
     has been changed from off to on. 
ase 3 mitigation measure On-Road Diesel Exhaust: Traffic Control Plan Ph

     has been changed from off to on. 
Phase 3 mitigation measure Worker Trips
     has been changed from off to on. 
 

 Changes made to the default values for Area
 
The wood stove percentage changed from 35 to 20. 
The wood fireplace percentage changed from 10 to 0. 
The natural gas fireplace percentage changed from 55 to 80. 
The landscape year changed from 2005 to 2007. 
 
Changes made to the default values for Operations 
The operational emission year changed fro
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               URBEM
             

IS 2002 For Windows   8.7.0 

jects\Air Quality \ImperialCounty\WillowBend\RevisedMitigatedWillowBend.urb 

tal Land Use Area to be Developed: 38 acres 
aximum Acreage Disturbed Per Day: 9.5 acres 

Single Family Units: 131 Multi-Family Units: 0 
Retail/Office/Institutional/Industrial Square Footage: 0 
 

CONSTRUCTION EMISSION ESTIMATES MITIGATED (lbs/day) 
                                                                       PM10     PM10        PM10 
    Source                       ROG       NOx        CO       SO2     TOTAL   EXHAUST      DUST 
 *** 2006*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -     14.18         -     14.18 
Off-Road Diesel                23.90    191.21    170.18         -      8.85      8.85      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.41      0.84      9.34      0.01      0.05      0.02      0.03 
  Maximum lbs/day              24.32    192.06    179.52      0.01     23.08      8.87     14.21 
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel      7.28     51.42     56.70         -      2.16      2.16      0.00 
Bldg Const Worker Trips         0.58      0.35      7.35      0.00      0.16      0.01      0.15 
Arch Coatings Off-Gas          46.84         -         -         -         -         -         - 
Arch Coatings Worker Trips      0.58      0.35      7.35      0.00      0.16      0.01      0.15 
Asphalt Off-Gas                 0.00         -         -         -         -         -         - 
Asphalt Off-Road Diesel         0.00      0.00      0.00         -      0.00      0.00      0.00 
Asphalt On-Road Diesel          0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Asphalt Worker Trips            0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day              55.29     52.12     71.40      0.00      2.48      2.18      0.30 
  Max lbs/day all phases       55.29    192.06    179.52      0.01     23.08      8.87     14.21 
 
 *** 2007*** 
Phase 1 - Demolition Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 2 - Site Grading Emissions 
Fugitive Dust                      -         -         -         -      0.00         -      0.00 
Off-Road Diesel                 0.00      0.00      0.00         -      0.00      0.00      0.00 
On-Road Diesel                  0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Worker Trips                    0.00      0.00      0.00      0.00      0.00      0.00      0.00 
  Maximum lbs/day               0.00      0.00      0.00      0.00      0.00      0.00      0.00 
Phase 3 - Building Construction 
Bldg Const Off-Road Diesel      7.28     49.54     57.74         -      1.94      1.94      0.00 
Bldg Const Worker Trips         0.54      0.33      6.91      0.00      0.16      0.01      0.15 
Arch Coatings Off-Gas          46.84         -         -         -         -         -         - 
Arch Coatings Worker Trips      0.54      0.33      6.91      0.00      0.16      0.01      0.15 
Asphalt Off-Gas                 1.45         -         -         -         -         -         - 
Asphalt Off-Road Diesel        10.42     67.54     85.47         -      2.59      2.59      0.00 
Asphalt On-Road Diesel          0.42      7.74      1.52      0.02      0.18      0.17      0.01 
Asphalt Worker Trips            0.05      0.03      0.55      0.00      0.01      0.00      0.01 
  Maximum lbs/day              55.20     75.31     87.55      0.01      3.07      2.77      0.30 
  Max lbs/day all phases       55.20     75.31     87.55      0.01      3.07      2.77      0.30 
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Construction-Related Mitigation Measures 
 Phase 2: Soil Disturbance: Apply soil stabilizers to inactive areas 
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 30.0%) 
 Phase 2: Soil Disturbance: Replace ground cover in disturbed areas quickly 
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 15.0%) 
 Phase 2: Soil Disturbance: Water exposed surfaces - 2x daily 
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 34.0%) 
 Phase 2: Stockpiles: Cover all stock piles with tarps 
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 9.5%) 
 Phase 2: Unpaved Roads: Water all haul roads 2x daily 
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 30.0%) 
 Phase 2: Unpaved Roads: Reduce speed on unpaved roads to < 15 mph  
   Percent Reduction(ROG 0.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 40.0%) 
 Phase 2: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 2: Off-Road Diesel Exhaust: Time Tune Engines & Reduce Idle Time 
   Percent Reduction(ROG 10.0% NOx 10.0% CO 10.0% SO2 10.0% PM10 10.0%) 
 Phase 2: On-Road Diesel Exhaust: Traffic Control  Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 2: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 3: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 3: Worker Trips: Use shuttle to retail establishments @lunch 
   Percent Reduction(ROG 1.0% NOx 1.3% CO 1.3% SO2 1.3% PM10 1.3%) 
 Phase 3: Off-Road Diesel Exhaust: Time Tune Engines & Reduce Idle Time 
   Percent Reduction(ROG 10.0% NOx 10.0% CO 10.0% SO2 10.0% PM10 10.0%) 
 Phase 3: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Offgassing: HVLP Spray Equipment or Hand Application 
   Percent Reduction(ROG 65.0% NOx 0.0% CO 0.0% SO2 0.0% PM10 0.0%) 
 Phase 3: Off-Road Diesel Exhaust: Time Tune Engines & Reduce Idle Time 
   Percent Reduction(ROG 10.0% NOx 10.0% CO 10.0% SO2 10.0% PM10 10.0%) 
 Phase 3: On-Road Diesel Exhaust: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
 Phase 3: Worker Trips: Traffic Control Plan 
   Percent Reduction(ROG 5.0% NOx 5.0% CO 5.0% SO2 5.0% PM10 5.0%) 
Phase 1 - Demolition Assumptions:  Phase Turned OFF 
 
Phase 2 - Site Grading Assumptions 
Start Month/Year for Phase 2: Jun '06 
Phase 2 Duration: 1.3 months 
On-Road Truck Travel (VMT): 0 
Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Other Equipment                       190          0.620            8.0 
     4    Rubber Tired Dozers                   352          0.590            8.0 
    12    Tractor/Loaders/Backhoes               79          0.465            8.0 
 
Phase 3 - Building Construction Assumptions 
Start Month/Year for Phase 3: Jul '06 
Phase 3 Duration: 10.7 months 
  Start Month/Year for SubPhase Building: Jul '06 
  SubPhase Building Duration: 10.0 months 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     2    Other Equipment                       190          0.620            8.0 
     5    Rough Terrain Forklifts                94          0.475            8.0 
  Start Month/Year for SubPhase Architectural Coatings: Oct '06 
  SubPhase Architectural Coatings Duration: 4 months 
  Start Month/Year for SubPhase Asphalt: May '07 
  SubPhase Asphalt Duration: 0.5 months 
  Acres to be Paved: 6.1 
Page: 7 



07/07/2006 2:30 PM 
 
  Off-Road Equipment 
  No.     Type                               Horsepower    Load Factor     Hours/Day 
     1    Graders                               174          0.575            8.0 
     1    Off Highway Trucks                    417          0.490            8.0 
     1    Other Equipment                       190          0.620            8.0 
     1    Pavers                                132          0.590            8.0 
     1    Paving Equipment                      111          0.530            8.0 
     2    Rollers                               114          0.430            8.0 
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Appendix D: Biological Field Notes 
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Appendix E: Cultural Resources Assessment 
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SUMMARY PUBLIC INFORMATION STATEMENT 

At the request of the City of El Centro Planning Department, Michael Brandman Associates (MBA) 
has conducted a cultural resource block-transect survey for the proposed development on Assessors 
Parcel Number (APN) 054370012001 (project area).  The project area is located on about 38 acres of 
irrigated and fallow agricultural land south of Interstate 8 (I-8) adjacent to the intersection of the Date 
Drain 3D and State Route 86 (SR-86), in the City of El Centro.  The proposed use of the project area 
is for residential development. 

The purpose of this report is to delineate the location of the project area, identify all potentially 
significant cultural and paleontological resources located within the project area, evaluate any 
detected cultural resources and, if they will be impacted by the proposed development, propose 
recommendations for mitigation.  Completion of this investigation fulfills the requirements of the 
California Environmental Quality Act (CEQA), the National Environmental Policy Act (NEPA), the 
National Historic Preservation Act (NHPA) as Amended, and Executive Order 11593 requirements.  
Published California State Office of Historic Preservation (OHP) procedures for cultural resource 
surveys, as found on their website, and the Archaeological Resource Management Reports (ARMR) 
reporting format were followed. 

A sacred lands search with the Native American Heritage Commission (NAHC) has taken place as 
part of this study, but this was associated with fact-finding only.  We note that the City may be 
required to undertake Native American consultations to fulfill processes associated with SB18 
(Burton).  This document can assist the City in that effort, should an SB18 consultation be required. 

This report is organized into sections and appendices, which are summarized as follows: 

• Section 1 reviews the goals of this study. 
• Section 2 summarizes the environmental and cultural setting. 
• Section 3 presents the investigative methods and reviews background information. 
• Section 4 provides cultural resource survey and paleontological records search results. 
• Section 5 summarizes the project and provides management recommendations. 
• Section 6 presents a reference list. 
• Section 7 contains the project certification. 
• Appendix A provides personnel qualifications. 
• Appendix B provides required cultural resource compliance documents.  
• Appendix C provides recent photographs of the project area. 
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MBA contracted with Karen Collins, Assistant Coordinator of the Southeastern Information Center 
(SIC), to conduct a cultural resource records search in late January 2006.  These research efforts 
indicated that no known cultural resource sites are located on the project area but ditches and canals 
are located near the project area and the general area.  The entirety of the project area has never been 
surveyed previously. 

MBA staff archaeologist Kurt McLain and J. David Coble surveyed the site on February 5, 2006.  
The project area has been used for agriculture for many decades, having been served by a local 
historic canal complex since the early 20th century.  Despite a careful and thorough examination of the 
lands within the project area, no cultural resources within the confines of the parcel were observed.  
The Site is, however, partially surrounded by the Date Drain 3D water control feature, which is an 
element of the Imperial Irrigation District (IID).  This ditch was likely constructed during the historic 
era (pre-1961).  Although this water feature is regarded as an unrecorded historic property that might 
be considered a significant cultural resource by the OHP, the IID has continually modified the ditch 
since construction and no historic elements of the ditch, save for the location, remain.  Lastly, a 
section of SR-86 adjacent to the project area may be considered a historic resource by Caltrans.  
Should Caltrans find that modifications to the roadway will take place during construction of the 
Tract and should Caltrans also find that the roadway is historical, additional non-CEQA related 
cultural resource studies may be needed. 

Cultural resource monitoring is not recommended during earthmoving phases of site development, 
because there is a low chance that buried cultural resources will be uncovered during grading.  
However, it is always possible that cultural resources will be uncovered without a monitor present.  In 
this case, should potentially significant buried cultural resources be uncovered during construction, 
such resources, excluding isolated artifacts, should be tested for historical significance prior to 
continued impact.  In addition, California State Health and Safety Code Section 7050.5 dictate that if 
human remains are discovered during construction, no further disturbance shall occur until the 
County Coroner has made the necessary findings as to origin and disposition pursuant to CEQA 
regulations and Public Resources Code (PRC) Section 5097.98. 

The paleontological records check took place in mid-February 2006 by Kesler Randall under the 
auspices of Dr. Tom Deméré of the San Diego Natural History Museum (SDNHM).  The 
paleontological review showed that the project area is located entirely upon Pleistocene/Holocene 
Lake Cahuilla and Playa deposits.  Although these rock units have high potential for significant fossil 
deposits to be uncovered during grading, the project area has been under intensive agriculture for 
many years making it unlikely fossils will be uncovered during grading until some depth below the 
present ground surface is reached.  For this reason, limited monitoring for impacts to buried 
paleontological resources is recommended once excavations reach 8 feet in depth. 
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SECTION 1: 
INTRODUCTION 

At the request of the City of El Centro Planning Department, MBA has conducted a cultural resources 
survey and paleontological records search on a parcel of land in the southern portion of the City of El 
Centro, Imperial County, California (Exhibit 1).  The project area is located on one parcel, APN 
054370012001, which totals about 38 acres per the Imperial County assessor.  The project area 
surveyed is shown on the 1976 El Centro, California, USGS 7.5-minute topographic quadrangle map, 
and is located in Section 83 of Township 16 South, Range 14 East, San Bernardino Base Meridian 
(SBBM) (Exhibit 2). 

The cultural resource survey was performed to comply with certain cultural resource guidelines, 
among them CEQA implementing regulations found in NHPA, NRHP, and NEPA.  This report 
closely follows the ARMR cultural resource report format as is currently recommended by the OHP. 

1.1 - RESOURCE ASSESSMENT GOALS 

The goal of this study was to determine whether cultural or paleontological resources are located 
within the project area, determine whether or not any existing cultural resources should be considered 
‘significant’ resources, and develop specific mitigation measures that will address potential impacts to 
existing or potential resources.  A project-level assessment of paleontological sensitivity is also 
required following CEQA guidelines.  Thus, this study consisted of six distinct efforts: 

1. Review of previous studies and cultural resource sites in the region. 
 

2. Phase I cultural resource survey and results. 
 

3. Evaluation of cultural resource sensitivity. 
 

4. Review of existing paleontological records and assessment of paleontological sensitivity. 
 

5. Development of recommendations associated with mitigation-monitoring following CEQA 
guidelines. 

 

6. NAHC consultation and fact-finding. 
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SECTION 2: 
ENVIRONMENTAL AND CULTURAL SETTING 

2.1 - PROJECT LOCATION AND DESCRIPTION 

The project area is located several miles south of the center of the City of El Centro (Exhibit 3).  
Located on a gently sloping alluvial fan which leads north-northwest eventually into the Salton Sink, 
the Site is located roughly 10 feet below sea level and lies several miles northeast of the plotted banks 
of the New River.  The Imperial fault zone is located several miles east of the project area and has 
produced several significant earthquakes in the last 100 years.  Flat and rectangular, the project area is 
located on ground bordered on two sides of the Date Drain 3D a water control structure associated 
with the regional Central Main Canal District, and to the east by SR-86.  At the time of survey, the 
project area was fallow, but is clearly irrigated when in use. 

2.2 - PHYSIOGRAPHY, GEOLOGY, VEGETATION 

The entire parcel has been extensively disturbed since about the 1890’s because of agricultural 
development.  The project area is located in a region of extreme heat.  Before canals brought water 
from the Colorado, the property likely held a mesquite-dominated shrub environment.  The project 
Site rests on deposits from the extinct Lake Cahuilla.  The soils consist of the Imperial wet silt clays 
and the Imperial-Glenbar silty clay loam (USDA http://websoilsurvey.nrcs.usda.gov/app/ 
WebSoilSurvey.aspx ). 

2.3 - PREHISTORIC AND ETHNOGRAPHIC BACKGROUND 

Moratto (1984) and Chartkoff and Chartkoff (1984) provide recent overviews of California 
archaeology and historical reviews of the inland southern California and the coast, among other 
locales.  Existing California Colorado desert chronology is mostly attributed to Malcom Rogers 
(1939, 1945 and 1966) with revisions by Crabtree (1981) and Gallegos (1986).  Kroeber (1925) and 
Gifford (1931) provide early insight to indigenous peoples of Imperial County from the perspective of 
the 19th century.  Contributions on the filling of Lake Cahuilla by Waters (1982, 1983) have led to 
revisionist theories to account for changes to the cultural sequence as forced by filling of the Lake.  
This latter sequence appears appropriate in light of the fact that sediments in the Lake can and have 
been radiocarbon dated, and are loosely tied to pottery assemblages at key cultural sites. 
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2.3.1 - Paleo-Indian (San Dieguito) Period 

Spanning a period from ~15000 to 7000 B.C., archaeological assemblages attributed to this horizon 
are characterized by large projectile points and scrapers.  Neither groundstones nor pottery was used 
at this time.  The very limited data available suggests that prehistoric populations focused on hunting 
of megafauna with lesser emphasis on plant gathering.  These people likely moved about the region in 
small nomadic groups.  Sites consist of rock scatters near major drainages or near desiccated 
Pleistocene lakes.  Few early assemblages can be directly attributed to this period in the Colorado 
Desert biosphere. 

2.3.2 - Archaic Period 
Characterized by increased apparent complexity of toolkits and an increase in the amount of 
inhospitable land in the region, the period represents a continuation of Paleoindian Period lifestyles, 
but without the megafauna that went extinct at the end of the former Period.  The period is little 
studied in the Colorado Desert area, but a few known Archaic sites suggest that Lake Cahuilla was 
filled and that Archaic peoples were utilizing the resources along the margins of the lake.  The Pinto 
and Amargosa Complexes are associated with distinctive projectile point styles, point materials and 
settings.  The Period dates between 7000 B.C. and A.D. 500. 

2.3.3 - Patayan Period 

Dating between A.D. 500 and Spanish contact, researchers believe that the Coachella Valley Patayan 
represent an incursion of Lower Colorado peoples or Mexican cultures onto the Lake Cahuilla 
shorelines, and that they may represent the prehistoric precursors to the modern Cahuilla.  For the 
first time, pottery is locally manufactured and cremations rather than burials are the norm.  Likely 
representing small extremely mobile groups, the Patayan culture is divided into three phases, each 
possibly associated with individual re-fillings of Lake Cahuilla and subsequent changes in pottery 
type signatures.  Little concrete information is known about the prehistoric Patayan, and most of the 
recent studies have been undertaken on sites in the Imperial Valley and along the Lower Colorado 
River.  Little is known about the interaction between Coachella Valley Patayan groups and Cahuilla 
groups.  Given that the Coachella Valley was the primary thoroughfare between the coastal areas of 
southern California and the Colorado River/Arizona Deserts, trade and communication was probably 
extensive. 

Patayan peoples relied on Lake Cahuilla shoreline resources, and Patayan III was associated with the 
last major desiccation of Lake Cahuilla roughly 50 years before Europeans explored the Colorado 
River, about A.D. 1500.  When the Desert Cahuilla and Kumeyaay peoples were first contacted by 
American explorers, several of the elders described a filled Lake Cahuilla as part of the cultural 
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traditions of their people.  A large infilling of the Lake occurred between 1700 and 1750, but it is 
unlikely that this infilling caused the lake to rise much above the current level of the Salton Sea.  In 
1774, de Anza led explorers through the Salton Sink to Mission San Gabriel, and the entire sink was a 
dry playa at that time.  Historians recorded numerous fillings of the Salton Sink during the 1800’s, 
suggesting that smaller infilling events were commonplace, and the formally designated Salton Sea 
was formed between 1905 and 1907 after Colorado flooding shattered flimsy canals in 1905. 

2.3.4 - Indigenous Native American Presence 
Kumeyaay (Kamia) or Southern Diegueño 

The desert Kumeyaay groups, known as the Kamia by Gifford (1931), were highly mobile hunter-
gatherers who generally relied on acorn harvests in the nearby western mountains, and the mesquite 
bean harvest on the desert flats.  Yuman speakers, this group also made and use of pottery on a 
consistent basis and undertook a limited amount of agriculture.  Although the use of pottery and 
agriculture may have “diffused” in from lower Colorado River cultures, the Alamo and New 
floodplain rivers were located in the El Centro area and these potentially unreliable water sources 
could have provided incentives for ceramic production since water might have needed to be stored. 

The interior groups shot or trapped small game and lived in simple huts or ramadas made of brush.  
Kamia groups were likely attracted to the shore of Lake Cahuilla, at least along its southern extent.  
As noted above, once the ancient lake completely evaporated by about A.D. 1500, drastic changes for 
Southern California interior cultures were in store.  White (1963) estimated that roughly 50 percent of 
the Kumeyaay diet in the 1800’s was acorns, while the mesquite was the major staple of the Kamia 
(Bean 1972).  Yucca and goosefoot (Chenopodium sp.) were also used as a food source.  Among 
others, Bean and Saubel (1979) provide an important description of the resources and processes 
utilized by people living in the Coachella and Upper Imperial valleys.  Since most of these foodstuffs 
require some level of grinding processing, portable millingstones were a necessary part of the Kamia 
way of life. 

2.3.5 - The Central Canal 
Floodwater lakes in the Coachella Valley and strings of small lakes in the Imperial Valley were 
created by Colorado River flooding during the last several millennia.  The New River and the Alamo 
River are old Colorado River channels that lead into the Salton Sink.  In the 19th Century, at least 
eight flood events were recorded.  In 1901, the Imperial Canal first brought water to the Imperial 
Valley from the Colorado River.  Heavy silt loads prevented the original canal from fulfilling the 
desired irrigation goal and, in 1904; a diversion on the Colorado was built, bypassing the silt-blocked 
Imperial Canal ingress.  Flooding in 1905 broke through the breach and the entirety of the Colorado 
River flowed into the Salton Sink until 1907.  The Southern Pacific Railroad was able to close the 
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breach but by then the Salton Sea was created with a high water mark of about 190 feet below sea 
level, mirroring the ancient Lake Cahuilla. 

A document (Dowd 1956) provided to MBA by Karen Collins of the SIC provides hints of the history 
of the canal system located between El Centro and the Mexican border.  In 1900, construction began 
on the Alamo Canal.  This brought water from the Colorado into Mexico and then back into 
California using part of the old Alamo River channel.  Gates were required at important junctions, 
and the level of complexity in the canal system increased as additional irrigation lands were brought 
into agricultural production.  The Boundary Canal was also constructed.  It brought water along the 
border and joined the Central Main Canal as it headed north.  Eventually, the canal brought waters 
due north into the El Centro region, passing west of the project Site.  Many of these early systems 
were wiped out during the 1905 flooding, only to be rebuilt in a far more effective manner soon after.  
Most of the canal systems in south El Centro were routed before 1950, but it is not certain, which 
portions were built in the modern era and which were not.  The drains and small feeder canals near 
the project Site are all part of the regional IID water control system.  Ms. Collins stated that OHP 
considers the canal system part of a CR eligible district. 
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SECTION 3: 
INVESTIGATIVE AND ANALYTICAL METHODS 

MBA’s archaeological survey of the project area was undertaken by MBA staff archaeologists Kurt 
McLain and J. David Coble on February 5 2006.  The project area was examined using a block-
transect technique, where the surveyors walked transects spaced 10 meters apart.  No cultural 
resources were detected inside the project area. 

3.1 - PROCEDURES FOR CULTURAL SIGNIFICANCE DETERMINATIONS 

In most cases prior to impact, CEQA and OHP protocols require that a cultural resource record search 
and a cultural resource survey take place on a property that exhibits some potential for cultural 
resources.  According to federal NHPA/NRHP (NPS 2005, CHRIS 2005) and state protocol, if such a 
survey detects cultural sites or artifactual remains, the jurisdictional agency, whose role is to fulfill 
Section 106 requirements, must be able to determine whether the cultural resources are eligible for 
inclusion in the CR and/or the NRHP.  A step-by-step Section 106 process has been developed and 
implemented per 36CFR800, revised December 12, 2000.  As a part of this procedure, the resource 
must be evaluated to determine whether it is “significant.”  Eligibility must be determined using the 
four evaluative criteria, A, B, C, and D quoted below, found in implementing regulations 36CFR part 
63.  At the state level, the eligibility criteria are almost identical to federal protocols (PRC5024.1 - 14 
CCR Section 4852).  The federal criteria include the following: 

A. Is associated with events that have made a significant contribution to the broad patterns of our 
history; 

 

B. Is associated with the lives of persons significant in our past; 
 

C. Embodies the distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that represent a 
significant and distinguishable entity whose components may lack individual distinction; or 

 

D. That have yielded or may be likely to yield, information important in prehistory or history. 
 
 
If avoidance of a site cannot occur as a result of an action, the project developmental plans must be 
evaluated in order to determine whether the action would cause a “substantial adverse change” in the 
significance of the resource using the criteria above.  Adverse changes to such resources are defined 
in 36CFR800.5.  All archaeological or historical sites must be carefully evaluated relative to the 
effects of the action, even if they have been or have not been listed at the time the proposed action 
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will take place.  Although avoidance of cultural resources is always the best choice, where necessary, 
impacts to previously listed or potentially listed resources must be mitigated for. 

If it is determined that a cultural resource is or could potentially be listed on the CR or NRHP, a 
testing and/or historical evaluation of the resource must take place, prior to impact.  If it is determined 
that the resource is significant and that impacts will cause a substantial adverse change in its 
significance that resource must undergo data collection prior to impact.  Under CEQA, if testing 
results determine that the resource will not qualify for listing in the CR or the NRHP, no further 
mitigation of any kind is required.  At the federal level, a Section 106 consultation determines the 
level of mitigative needs once data collection has taken place. 

3.2 - CULTURAL RESOURCES RECORD SEARCH PROCEDURE 

On January 25 2006, SIC Assistant Coordinator Karen Collins performed a records search at the SIC, 
Imperial Valley College Desert Museum, Ocotillo, CA.  Ms. Collins examined an approximately 
1-mile distant search radius buffer zone surrounding the project area.  To identify any historic 
properties, Ms. Collins examined the current inventories of the NRHP, the CR, the California 
Historical Landmarks (CHL) list, and the California Points of Historical Interest (CPHI) list.  She also 
reviewed the California State Historic Resources Inventory (HRI) for El Centro and Imperial County 
to determine the existence of previously documented local historical resources.  Archival maps were 
examined to help locate any previously plotted historic resources in the area. 

3.3 - NATIVE AMERICAN HERITAGE COMMISSION AND CONSULTATION 

On February 9 2006, MBA sent a letter to the NAHC in an effort to determine whether any sacred 
sites are listed on their Sacred Lands List for this portion of the City of El Centro.  Since the NAHC 
did not respond to our first inquiry, a new letter was sent to the NAHC on March 10, 2006.  The 
response from the NAHC has not been received by MBA as of the date of this report.  Once received, 
MBA will send letters to each tribal representative named for comment on sacred sites that may be 
located near the project area.  This information and any responses will be stored at MBA’s Irvine 
office for future use as needed. 

Based on our experience with other projects in this area, the NAHC typically reports that that no 
sacred sites are known for this area, but that individual tribal agencies and individuals could be 
contacted for further information.  Our effort does not represent concurrence with the regulations set 
forth in SB18 in terms of Native American consultation.  Formal consultation efforts must be initiated 
by the City under certain conditions.  Whether those consultation efforts are triggered by the 
development of the Willow Bend project is not known at this time. 
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SECTION 4: 
RESEARCH AND FIELDWORK RESULTS 

4.1 - CULTURAL RESOURCES RECORDS SEARCHES 

The records search disclosed that no portions of the search radius have been surveyed or researched in 
the recent past by professional archaeologists.  A few cultural resource sites are known for this 
region.  The following Table lists the cultural sites known within 1-mile from the project area on the 
El Centro, California, USGS 7.5 minute topographic quadrangle map. 

The Date Drain 3D is part of a larger system of canals and drains maintained by the IID.  Per Karen 
Collins of the SIC, OHP has indicated that the irrigation complex in the El Centro area is an eligible 
Historic District.  Unfortunately, no factual information about this District is available at the present 
time.  Thus, it is possible that the Date Drain 3D is an element of an eligible Historic District. 

On March 13, 2006, the author interviewed IID Staff Ecologist Bruce Wilcox about the process of 
maintaining the drains.  The IID cleans out and rebuilds the shallow walls of these drains once every 
five years.  In addition, any head gates or weirs associated with these drains are regularly replaced.  
Since MBA’s staff archaeologists did not observe any historical elements during the survey, and since 
the IID process is to rebuild and replace any old elements, we believe that the Date Drain 3D is 
located on the original footprint, but is entirely modern in appearance and construction.  Therefore, 
this drain should not be considered a historic resource for the purposes of CEQA. 

Table 1: Known Cultural Resource Sites, El Centro, CA. USGS Map 

Site Name Location Type Potentially Directly 
Affected? 

none various Date Canal No 

none Section 83 Date Drain 3D Yes 

none various Canal/drain located along east edge 
of SR-86 

Probably not 

none Section 83 Residence built south of southern 
parcel margin and west of SR-86 as 
shown on El Centro topographic 
map. 

No 
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4.2 - CULTURAL RESOURCES SURVEY 

No cultural resources were detected during the survey.  The whole of the project area has been 
heavily impacted by irrigated hay agriculture, which tends to obscure signatures of prehistoric 
deposits. 

Given the above facts, MBA concludes that the potential for impacts to buried cultural deposits is 
“low.”  As stated in Section 5 below, MBA recommends that no archaeological monitoring take place 
within the project area. 

4.3 - PALEONTOLOGICAL RESULTS 

Kesler Randall of the SDNHM undertook a literature review and records search of the paleontology 
of the project area (Appendix B-2).  A search of the museums records indicates that no paleontologic 
resource localities are recorded within the boundaries of the project area or within 1 mile in any 
direction (Randall 2006).  The project area is located entirely upon surface exposures of 
Pleistocene/Holocene Lake Cahuilla and Playa deposits.  According to research in similar deposits 
elsewhere in the Imperial Valley, we regard the potential for impacts to fossils as “high.” 

The project area has been utilized for agriculture for many years.  Subsequently, there is little chance 
that fossils will be encountered unless depth is reached during construction-related earthmoving.  
Because there is some potential for impacts to buried paleontological resources, a program to mitigate 
impacts to significant nonrenewable paleontologic resources is recommended for this project.  
Monitoring for paleontological resources is recommended once grading reaches 8 feet in depth.  Only 
virgin soils should be monitored.  The fossil recovery plan for this project is located in Section 5.2 of 
this report. 
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SECTION 5: 
SUMMARY AND RECOMMENDATIONS 

5.1 - CULTURAL RESOURCES RECOMMENDATIONS 

The primary purpose of this cultural resources analysis is to determine what cultural resources more 
than 45 years old are located within the project area and whether such resources will be or could be 
impacted be development of the project.  The records search and pedestrian survey show that the 
potential for impacts to prehistoric cultural resources is “unknown” and “low.” 

We have determined that the Date Drain 3D is part of potentially eligible Historic District, but is 
inherently modern in construction.  Thus, if the drain is buried below ground as part of Tract 
construction, it is not considered a direct impact to any CR-eligible historical resource. 

In the event of an accidental discovery or recognition of any human remains, PRC section 5097.98 
must be followed.  In this instance, once project-related earthmoving begins and if there is accidental 
discovery or recognition of any human remains in any location other than a dedicated cemetery, the 
following steps shall be taken: 

1. There shall be no further excavation or disturbance of the site or any nearby area reasonably 
suspected to overlie adjacent human remains until the Riverside County Coroner is contacted 
to determine if the remains are Native American and if an investigation of the cause of death 
is required.  If the coroner determines the remains to be Native American, then the coroner 
shall contact the NAHC within 24 hours, and the NAHC shall identify the person or persons 
it believes to be the “most likely descendant” (MLD) of the deceased Native American.  The 
MLD may make recommendations to the landowner or the person responsible for the 
excavation work, for means of treating or disposing of, with appropriate dignity, the human 
remains and any associated grave goods as provided in PRC Section 5097.98, or 

 

2. Where the following conditions occur, the landowner or his authorized representative shall 
rebury the Native American human remains and associated grave goods with appropriate 
dignity either in accordance with the recommendations of the most likely descendant or on 
the property in a location not subject to further subsurface disturbance: 

 

• The NAHC is unable to identify a most likely descendent or the most likely descendent 
failed to make a recommendation within 24 hours after being notified by the 
commission. 

 

• The descendant identified fails to make a recommendation; or 
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• The landowner or his authorized representative rejects the recommendation of the 
descendant, and the mediation by the NAHC fails to provide measures acceptable to 
the landowner. 

 
 
5.2 - PALEONTOLOGICAL RECOMMENDATIONS 

The primary purpose of the paleontological analysis is to determine the potential for impacts to 
significant paleontological resources in the project area.  MBA has concluded that the property has a 
high chance of containing significant paleontological resources, but only at depth.  MBA therefore 
recommends that paleontological monitoring should take place during all construction-related 
excavations within the project area once 8 feet below grade has been reached.  This depth will likely 
be reached only during trenching for sewer and water.  The project area should be re-evaluated for 
sensitivity once 50 percent of the monitoring has been completed. 

Table 2: Recommended Paleontological Resource Mitigation Measures 

Mit. No. Mitigation Text 

PA-1 Prior to any clearing and grubbing and/or earthmoving activities on the project area, a 
qualified Project Paleontologist retained by the Proponent and approved by the City shall 
review the approved development and construction plans.  The paleontologist shall participate 
in a pre-construction project meeting with the development staff to ensure an understanding of 
the mitigation measures required during construction. 

PA-2 Paleontologic monitoring of any earthmoving will be conducted by a qualified monitor, under 
direct guidance of a Project Paleontologist.  Earthmoving in areas of the parcel where 
previously undisturbed sediments will be buried but not otherwise disturbed will not be 
monitored.  Monitoring shall begin once earthmoving reaches 8 feet below the original ground 
surface.  Non-virgin soils need not be monitored. 

PA-3 If too few fossil remains are found after 50 percent of earthmoving is complete, monitoring 
can be reduced or discontinued in those areas at the project paleontologist’s direction.  If fossil 
remains are found during monitoring, up to 6,000 pounds of fossiliferous sediments will be 
recovered from the fossil site and processed to allow for the recovery of smaller fossil remains.  
The total weight of all processed samples from the fossil-bearing rock unit will not exceed 
6,000 pounds at any one site. 
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Table 2 (cont.): Recommended Paleontological Resource Mitigation Measures 

Mit. No. Mitigation Text 

PA-4 If fossil remains are found, the Project Paleontologist must develop a storage agreement with a 
museum repository acceptable within the City to allow for the permanent storage and 
maintenance of any fossil remains recovered in the project area as a result of the mitigation 
program, and for the archiving of associated specimen data and corresponding geologic and 
geographic site data.  Any recovered fossil remains will be prepared to the point of 
identification and identified to the lowest taxonomic level possible by knowledgeable 
paleontologists.  The remains then will be curated, assigned and labeled with museum 
repository fossil specimen numbers and corresponding fossil site numbers, as appropriate; 
placed in specimen trays and, if necessary, vials with completed specimen data cards, and 
catalogued.  Associated specimen data and corresponding geologic and geographic site data 
will be archived, specimen and site numbers and corresponding data entered into appropriate 
museum repository catalogs and computerized databases, at the museum repository by a 
laboratory technician.  The remains then will be accessioned into the museum repository fossil 
collection, where they will be permanently stored and maintained.  The associated specimen 
and site data will be made available for future study by qualified investigators. 

PA-5 A final report of findings will be prepared by the Project Paleontologist for submission to the 
City, and the museum repository following accessioning of the specimens into the museum 
repository fossil collection.  The report will describe parcel geology/stratigraphy, summarize 
field and laboratory methods used, include a faunal list and an inventory of curated/catalogued 
fossil specimens, evaluate the scientific importance of the specimens, and discuss the 
relationship of any newly recorded fossil site in the parcel to relevant fossil sites previously 
recorded from other areas. 

 
 
5.3 - NATIVE AMERICAN COMMENTARY 

A recently adopted bill, SB18 (Burton) requires that Lead Agencies undertake consultations with 
Native American tribal entities.  We have attempted to gather official information associated with 
Native American sacred sites as part of a scoped-for data collection process.  Our efforts are 
associated with fact-finding only. 

On February 9 2006, MBA sent a letter to the NAHC in an effort to determine whether any sacred 
sites are listed on their Sacred Lands List for this portion of the City of El Centro.  Since the NAHC 
did not respond to our first inquiry, a new letter was sent to the NAHC on March 10, 2006.  The 
response from the NAHC has not been received by MBA as of the date of this report.  Once received, 
MBA will send letters to each tribal representative named for comment on sacred sites that may be 
located near the project area.  This information and any responses will be stored at MBA’s Irvine 
office for future use as needed. 
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SECTION 7: 
CERTIFICATION 

I hereby certify that the statements furnished above and in the attached exhibits present the data and 
information required for this archaeological report, and that the facts, statements, and information 
presented are true and correct to the best of my knowledge and belief. 

 

Date: March 10, 2006 Signed:  
Michael Dice, M.A. 
Michael Brandman Associates 
Irvine, CA 
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Appendix A: 
Personnel Qualifications 
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MICHAEL H. DICE, M.A. 
PROJECT SCIENTIST/SENIOR ARCHAEOLOGIST 

 
EDUCATION 

M.A., Anthropology - Arizona State University, Tempe, Arizona 
B.A., Anthropology - Washington State University, Pullman, Washington 
Anthropology Track, University of Washington, Seattle, Washington 
 
PROFESSIONAL AFFILIATIONS 

Member, California Historical Society 
Member, National Trust For Historic Preservation 
Registered Professional Archaeologist (RPA 2000) 
 
PROFESSIONAL HISTORY 

Michael Brandman Associates, Irvine, California - Senior Archaeologist 
L&L Environmental, Inc. Corona, California - Senior Archaeologist 
National Park Service (Pipe Spring National Monument) - Archaeologist 
National Park Service (Mesa Verde National Park) - Archaeologist 
CRMC, Inc., Farmington, New Mexico - Archaeological Project Manager 
LaPlata Archaeological Consultants, Dolores, Colorado - Archaeologist 
CASA, Inc. Cortez, Colorado - Archaeologist, Human Skeletal Analyst 
 
Mr. Dice is a Certified Archaeologist with more than 16 years of experience performing records searches, archaeological 
surveys, archaeological site testing (Phase II) and data collection (Phase III) projects on private and public lands in the 
Southwestern United States and Southern California.  During his career, he has authored or co-authored more than 50 CEQA 
and/or NEPA level documents including several manuscripts for the National Park Service.  Mr. Dice is a member of the 
California Historical Society, a Registered Professional Archaeologist (RPA), and is a member of the National Trust For 
Historic Preservation. 
 
PROFESSIONAL EXPERIENCES 

Project Scientist/Archaeologist for CEQA-level Phase I, Phase II and Phase III archaeological mitigation for the Temecula 
Marketplace Project in the City of Temecula, California.  Performed the field survey, recorded a large historic ranch 
complex remnant, developed testing procedures for the historic and prehistoric components of the site, then gathered a crew 
and performed the Phase II test in the field.  Responsible for developing the Phase III data collection plan. 
 
Project Scientist/Archaeologist for Section 106 level review of archaeological testing at Pipe Spring National Monument, 
Fredonia, Arizona.  Produced complete report synthesizing a series of excavations (1996-1998) on an historic Mormon Fort 
within the Monument.  Also wrote a draft plan for any future archaeological mitigation. 
 
Project Archaeologist/Database Manager for the emergency Chapin-5 Fire Rehabilitation Project, Mesa Verde National 
Park, Colorado (1996-1999).  Began as field crew chief (GS-7) and finished with the Park as a GS-9 Database manager.  
Created an ACCESS 6.0 database for the recordation or re-recordation of more than 500 archaeological sites within the 
rehabilitation area. 
 
Project Scientist/Archaeologist for CEQA-level Phase I and Phase IV archaeological mitigation for the “The Club at Big 
Bear Lake” Project in the City of Big Bear Lake, California.  Performed the field survey, recorded a large historic tourist 
complex remnant, wrote mitigation-monitoring recommendations for the City, then supervised the monitoring, analyzed the 
historic artifacts and wrote the final report.   
 
Performed more than 100 CEQA-level Phase I archaeological surveys in Southern California, which included evaluating 
more than 50 historic and prehistoric archaeological sites per California SHPO protocol.  The reports fulfill ARMR 
reporting guidelines, while the County of Riverside reports fulfilled both ARMR and County of Riverside protocols. 
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Appendix B: 
Cultural Resource Compliance Documents 
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B-1: Sacred Lands Search 
 



 



 

 

 

ENVIRONMENTAL SERVICES   •   PLANNING   •   NATURAL RESOURCES MANAGEMENT

 
Bakersfield 
661.334.2755 

• 
Irvine 

714.508.4100 
• Palm Desert 

760.404.1425 
• Sacramento 

916.296.4857 
 

         
San Bernardino 

909.884.2255 
• San Diego 

619.823.4937 
• San Ramon 

925.830.2733 
• Santa Cruz 

831.262.1731 
• Visalia 

559.739.0400 
         

www.brandman.com  mba@brandman.com 

 
March 10, 2006 
 
Native American Heritage Commission 
915 Capitol Mall, Suite 364 
Sacramento, CA 95814-4801 
 
Via fax: 916-657-5390 
 
Subject:  Re-Request for a Sacred Lands Records Search for the El Centro “Willow 

Bend Project” located on about 38 acres in the City of El Centro, County of 
Imperial, California. (USGS El Centro, CA. quad) 

 
 
To Whom It May Concern: 
 
Michael Brandman Associates (MBA) would like to determine whether any listed sacred sites are 
located within or near a project footprint found in the El Centro area.  This is our second request 
for this project. 
 
As seen in the attached topo, the project area is located in the southeastern portion of 
Section 83 of T16S/R14E, as found on the USGS El Centro, CA. 7.5' topographic 
quadrangle. 
 
Please notify us of any sacred Native American sites that may be affected by the undertaking.  A 
full description of this project can be found in our archaeological survey report, which is 
forthcoming. 
 
 
Sincerely, 
 

 
 
Michael Dice M.A., Senior Archaeologist 
Michael Brandman Associates 
220 Commerce, Suite 200 
Irvine, CA. 92602 
 
Fax 714-508-4110 
 
S:\MDice\Projects New For 2006\27990000 El Centro jobs\NAHC request letter.doc 
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B-2: Paleontological Records Search 
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Bakersfield 
661.334.2755 

• 
Irvine 

714.508.4100 
• Palm Desert 

760.404.1425 
• Sacramento 

916.296.4857 
 

         
San Bernardino 

909.884.2255 
• San Diego 

619.823.4937 
• San Ramon 

925.830.2733 
• Santa Cruz 

831.262.1731 
• Visalia 

559.739.0400 
         

www.brandman.com  mba@brandman.com 

February 13, 2006 
 
Dr. Tom Deméré 
San Diego Natural History Museum, Department of Paleontology 
1788 El Prado, Balboa Park 
San Diego, CA 92101 
 
Via email: paleo@sdnhm.org 
 
Subject:  Request for a Paleontological Resources Records Search for Two Residential 

Projects located on a total of 160 acres in El Centro, County of Imperial, 
California. (USGS El Centro, CA. quad) 

 
Dr. Deméré: 
 
I am in need of a paleo records search on two block project areas located in the town of El 
Centro.  According to the project footprint maps provided, the projects are located in Section 82 
and Section 74, as found on the USGS El Centro, CA. 7.5' topographic quadrangle. 
 
We have attached a topographic map showing the project search locations for your convenience.  
Please let me know if there shall be any depth restrictions with regard to monitoring.  Monitor 
below 7 feet…5 feet???? 

Once the results have been determined, please fax the results to our office 714.508.4110 and mail 
the MBA Irvine office (address below) a hard copy with invoice.  If you have any more questions 
or need to speak with me, please feel free to call me at 714.742.0468.  Thank you for your time 
and effort. 

 
Sincerely, 

 
 
 
 

 
Michael Dice M.A. 
Senior Archaeologist 
Michael Brandman Associates 
220 Commerce, Suite 200 
Irvine, CA. 92602 
 
S:\MDice\Projects New For 2006\27990000 El Centro jobs\Paleo request letter.doc 
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Source: Topo! @National Geographic Holdings. 
 
 
 
 Exhibit 2 
Michael Brandman Associates Project Footprint Map 

 
27990002 • 1/2006 | CR Exhibit 2 Willow Bend 38 Acres El Centro • Cultural Resource Survey 

PROJECT LOCATION 
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Source: Topo! @National Geographic Holdings. 
 
 
 
 Exhibit 2 
Michael Brandman Associates Project Footprint Map 

 
27990003 • 1/2006 | CR Exhibit 2 Miller-Burson 120 Acres El Centro • Cultural Resource Survey 

PROJECT LOCATION 
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Appendix C: 
Site Photographs 
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Appendix F: Geotechnical Study 
 



 



Geotechnical Report 
 
 

Willowbend Subdivision 
El Centro, California 
 
 
Prepared for: 
 
DR Horton 
5927 Preistly Drive, Suite 200 
Carlsbad, CA  92008 
 
 

 
 
 

Prepared by: 
 
Landmark Consultants, Inc. 
780 N. 4th Street 
El Centro, CA  92243 
(760) 370-3000 
 
February 2005 

L MAND ARK
Geo-Engineers and Geologists

a DBE/MBE/SBE Company
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Appendix G: Hazardous Materials Assessments 
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Appendix H: Noise Assessment 
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Proposed Willow Bend Development   
NOISE IMPACT ASSESSMENT 

 
 
 
INTRODUCTION 
 
This Noise Impact Assessment (NIA) has been prepared for the purpose of 
identifying potential noise impacts for the proposed Willow Bend residential 
development. The proposed Project is located in the City of El Centro. 
 
DESCRIPTION OF THE REGION/PROJECT 
 
Figure 1 identifies the location of the Project along with major roadways within the 
vicinity of the Project site.  The project site is located in Imperial County within the 
City of El Centro.  For noise impact assessment purposes, the “Project” is defined as 
131 Single Family Dwelling Units located west of State Route 86 and approximately 
4500 feet south of Interstate 8 in the City of El Centro’s sphere-of-Influence.  Existing 
Noise sources in the area include road traffic.   
 
 
METHODOLOGY 
 
When preparing an NIA, guidelines set by affected agencies must be followed. 
Acoustical terminology used for this NIA is documented in Appendix A.  In analyzing 
noise levels, the Federal Highway Administration’s (FHWA) Highway Traffic Noise 
Prediction methodology must be applied. Safety concerns must also be analyzed to 
determine the need for appropriate mitigation resulting from increased noise due to 
increased traffic adjacent to the Project and other evaluations such as the need for 
noise barriers and other noise abatement improvements. Unless otherwise stated, all 
sound levels reported are in A-weighted decibels (dBA).  A-weighing de-emphasizes 
the very low and very high frequencies of sound in a manner similar to the human 
ear. Most community noise standards use A-weighing, as it provides a high degree 
of correlation with human annoyance and health effects.   
 
First, existing "baseline" traffic noise levels are established based on previously 
collected traffic data and using Sound2000 modeling. Sound2000 is the Caltrans 
version of FHWA's STAMINA 2.0/OPTIMA Traffic Noise Prediction Programs. Once 
existing levels are established, future levels, based on expected traffic growth, are 
calculated and compared to both the existing noise level and the maximum allowable 
noise exposure based on the El Centro General Plan.  Referencing Table 1 the El 
Centro Noise Element of the General Plan identifies a maximum exterior noise 
exposure level of 60 Ldn dB for outdoor residential recreational areas.  For interior 
areas a maximum of 45 Ldn dB is required.   
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   TABLE 1 

MAXIMUM ALLOWABLE NOISE EXPOSURE 

TRANSPORTATION NOISE SOURCES 

El Centro General Plan 
Interior Spaces Land Use Category Outdoor 

Activity Areas 
Leq dB 

Leq dB Ldn dB 

Residential – Low density, Single 
Family, Duplex, Mobile Homes 60 45 -- 

Residential – Multi-family 65 45 -- 
Transient Lodging 60 45 -- 
Schools, Libraries, Churches, 
Hospitals, Nursing Homes 70 45 -- 

Amphitheaters, Auditoriums, 
Concert Halls 70 -- -- 

Sports Arena, Outdoor Spectator 
Sports 75 -- -- 

Playgrounds, Neighborhood Parks 70 -- -- 
Source: El Centro General Plan, Noise Element 
 
EXISTING TRAFFIC NOISE 
 
Existing traffic noise levels were evaluated using the Sound 2000 Prediction Model. 
Traffic volumes collected from Katz, Okitsu & Associates and speeds of 40 miles per 
hour along State Route 86 were entered into the model to estimate noise levels at 
the proposed residential development.  
 
To assess the traffic noise impacts from the adjacent roads on the project, the first 
step is to determine the baseline or the existing noise condition. The second is to 
then compare the baseline to future level results, based on expected traffic growth, 
and the maximum allowable noise exposure.   
 
To assess existing noise conditions, VRPA Technologies staff compiled current 
traffic counts and existing geometric conditions.  Staff conducted noise level 
measurements within the project site on November 17, 2005.  The purpose of the 
measurements was to evaluate the accuracy of the model in describing traffic noise 
exposure within the project site.  The project site plan and noise-monitoring sites are 
shown in Figure 2.   
 
Noise monitoring equipment consisted of an Extech Type 2 sound level meter 
datalogger.  Noise measurements were conducted in terms of the equivalent energy 
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sound level (Leq). Measured Leq were compared to Leq values calculated (predicted) 
by the Sound 2000 model.  Traffic volumes, truck mix and vehicle speeds were used 
as inputs to the model. The results of this comparison are shown in Table 2. 
 
The locations described below and as shown on Figure 2, are representative of the 
approximate location of the closest proposed building setback from State Route 86. 
 
• Location 1:  50 feet west of SR 86 center-line (North side of site plan)  
• Location 2:  50 feet west of SR 86 center-line (South side of site plan) 
 
 
Existing noise measurements were taken at the project site.  Results of the noise 
analysis are reflected in Table 2, and are further described in technical worksheets at 
the back of this NIA. The existing noise levels at each receptor are currently above 
the City of El Centro’s General Plan standards for exterior noise. 
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TABLE 2 
 

NOISE IMPACTS FOR EXISTING, BUILD-OUT, AND FUTURE CONDITIONS  
Receptor Existing 

Leq 

Measured 

2008 No 
Project 

Predicted 

2008 Plus 
Project 

Predicted 

Future No 
Project 

Predicted 

Future Plus 
Project 

Predicted 

Future No 
Project & 

Future Plus 
Project 

Difference 

Receptor 1 60.7 61.5 64.3 65.1 66.5 1.4 

Receptor 2 61.0 61.7 64.5 65.3 66.6 1.3 

 
 
2008 Build-Out Conditions  
 
Impacts in the Project area resulting from full project build-out (through 2008) are 
described in this Section.  In this scenario forecasted traffic volumes for the year 
2008 were used in the model to analyze ‘Opening Day’ traffic conditions.  Results 
are identified in Table 2. 
 
Future Conditions  
 
Impacts in the Project area resulting from 20 years of growth and development 
(through 2025) are described in this Section.  In this scenario forecasted traffic 
volumes for the year 2025 were used in the model to analyze future year conditions.  
Results are identified in Table 2. 
 
Interior Noise Analysis 
 
Residential construction methods complying with current building code requirements 
will reduce exterior noise levels by at least 20-25 dB if windows and doors are 
closed.  An evaluation of existing and predicted future noise levels indicate that this 
reduction will be sufficient for compliance with the City’s 45 dB DNL interior standard.   
 
Exterior Noise Analysis 
 
Results of the analysis indicate that Receptors 1 and 2 will exceed El Centro’s 
acceptability criterion of 60 dB Leq within the outdoor activity areas of noise sensitive 
land uses. For the undeveloped site, the future traffic noise exposure from State 
Route 86 at the closest proposed building setback is 66.6 Leq. Since 2025 traffic 
represents worst-case condition, it provides the basis for assessing noise mitigation 
requirements.    
 
Project Impacts 
An analysis of the projects impact on sensitive receptors in the surrounding area was 
conducted to determine whether or not the projects traffic would have an impact on 
these sensitive receptors.  Approximately 700 feet north of the proposed project is a 
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home that is located approximately 50 feet from the centerline of SR 86.  This home 
will be used to represent all sensitive receptors in the area because of its close 
proximity to SR 86.  Table 3 shows the impacts of the proposed project traffic to off-
site receptors.  Results of the analysis indicate that the proposed traffic alone would 
not cause significant impacts to nearby receptors.  It should also be noted that when 
the project traffic is added to the future no project conditions, there is only an 
increase of 1.4 Leq.          

 
 

TABLE 3 
NOISE IMPACTS FROM PROPOSED PROJECT  

Receptor Project 
Traffic 

Impacts  
Predicted 

Future No 
Project 

Predicted 

Future Plus 
Project 

Predicted 

Future No 
Project & 

Future Plus 
Project 

Difference 

Receptor 1 59.5 65.1 66.5 1.4 

 
 
Construction Noise 
Use of construction equipment during the development of the Project could lead to a 
temporary increase in noise levels in the immediate project area.  The operation of 
typical equipment for road construction projects can range in noise levels from 80 
dBA to 87 dBA.  Construction will be restricted to the hours of 7 a.m. to 7 p.m.   
 
Noise Mitigation 
 
Noise barriers should be considered to attenuate noise impacts when the predicted 
worst-case noise is expected to approach or exceed El Centro’s noise abatement 
criteria for appropriate land use categories.  A potential mitigation measure that 
would decrease traffic noise exposure to the project site would be to build a 6-foot 
sound wall along the eastern portion of the project site that is closest to State Route 
86 as shown in Figure 3.  This wall will provide acoustical shielding of individual 
backyards and reduce the amount of noise affecting the interior of proposed 
residences. Sound wall noise attenuation was calculated using the same receptor 
locations with a 6.0-foot wall. The model calculates future noise levels with the wall 
of a given height in place based on the height of the receptor, distance from the 
receptor to the wall, and distance from the noise source to the wall.  Results of the 
analysis as indicated in Table 4 show a sound-wall of 6-feet would attenuate noise 
levels to under 60 dBA for future traffic noise levels. 
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TABLE 4 
FUTURE TRAFFIC NOISE EXPOSURE WITH MITIGATION 

 
  
  
   

Receptor Sound Wall 
Height, Ft. 

Predicted Future 
Leq, dB with 
Mitigation 

1 6.0 59.3 

2 6.0 59.6 

 
 
 
 
 
 
 
Mitigation Measures 
 
• A 6-foot high sound wall should be constructed along the project site.  The sound 

wall must be continuous and constructed of a dense material such as masonry 
blocks or stucco on both sides of a wood/steel frame.   

• The applicant shall follow the State Noise Insulation Standards (California Code 
of Regulations, Title 24) and Chapter 35 of the Uniform Building Code (UBC) 
concerning interior noise exposure for multi-family housing, hotels and motels.  

• Mechanical ventilation or air conditioning must be provided for all homes so that 
windows and doors may remain closed for the required acoustical insulation.   
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APPENDIX A 
 
 
ACOUSTICAL TERMINOLOGY 
 
The following terminology has been used for purposes of this NIA: 
 
Ambient Noise Level: The composite of noise from all sources near and 

far. In this context, the ambient noise level 
constitutes the normal or existing level of 
environmental noise at a given location.  

 
CNEL:  Community Noise Equivalent Level. The average 

equivalent sound level during a 24-hour day, 
obtained after addition of approximately five 
decibels to sound levels in the evening from 7 p.m. 
to 10p.m. and ten decibels to sound levels in the 
night before 7 a.m. and after 10 p.m. 

 
Decibel, dBA:  A unit for describing the amplitude of sound, equal 

to 20 times the logarithm to the base 10 of the ratio 
of the pressure of the sound measured to the 
reference pressure, which is 20 micropascals (20 
micro-newtons per square meter). 

 
 
DNL/Ldn:  Day/Night Average Sound Level. The average 

equivalent sound level during a 24-hour day, 
obtained after addition often decibels to sound 
levels in the night after 10:00 p.m. and before 7:00 
a.m. 

 
Leq:  Equivalent Sound Level. The sound level 

containing the same total energy as a time varying 
signal over a given sample period. Leq is typically 
computed over 1, 8 and 24-hour sample periods. 

 
Leq(h):   The hourly value of Leq. 
 
Lmax:     The maximum noise level recorded during a noise 
event  
 
Ln:   The sound level exceeded "n" percent of the time 

during a sample interval (L90, L50, L10, etc.). L10 
equals the level exceeded 10 percent of the time.  

 
Ln(h):   The hourly value of Ln.  
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Noise Exposure Contours:  Lines drawn about a noise source indicating 

constant levels of noise exposure. CNEL and DNL 
contours are frequently utilized to describe 
community exposure to noise.  

 
SEL or SENEL: Sound Exposure Level or Single Event Noise 

Exposure Level. The level of noise accumulated 
during a single noise event, such as an aircraft 
overflight, with reference to the duration of one 
second. More specifically, it is the time-integrated 
A-weighted squared sound pressure for a stated 
time interval or event, based on a reference 
pressure of 20 micropascals and the reference 
duration of one second 

 
Sound Level: The sound pressure level in decibels as measured 

on a sound level meter using the A-weighing filter 
network. The A-weighing filter de-emphasizes the 
very low and very high frequency components of 
the sound in a manner similar to the response of 
the human ear and gives good correlation with 
subjective reactions to noise.  

 
 
Note: CNEL and DNL represent daily levels of 
noise exposure averaged on an annual basis, while 
Ln represents the average noise exposure for a 
shorter time period, typically one hour. 
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Existing Plus Project AM Peak Hour Intersection Conditions
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Existing + Cumulative + Project AM Peak Hour Intersection Conditions
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Roadway Segment and Intersection Mitigation
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0-10 LOS A – Little or no delay 

>10 – 15 LOS B – Short traffic delay 

>15 – 25 LOS C – Average traffic delay 

>25 – 35 LOS D – Long traffic delays 

>35 – 50 LOS E – Very long traffic delays 

>50 LOS F – When the demand exceeds the capacity of the lane, extreme delays will be 
encountered and queuing may cause severe congestion to the intersection.  

Source: Highway Capacity Manual 2000, Exhibit 17-22 
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Traffic Data Service Southwest 

Event Counts 
Northbound 

 
EventCount-152 -- English (ENU) 
 
Datasets:  
Site: [34003N] Corfman Road Just North of I-8 WB Ramps 
Input A: 1 - North bound. - Added to totals. (1) 
Input B: 0 - Unused or unknown. - Excluded from totals. (0) 
Survey Duration: 11:16 Tuesday, October 18, 2005 => 7:27 Monday, October 24, 2005  
File: F:\Traffic Data\MCData\KOA\2005\340\34003N24OCT2005.EC0 (Base) 
Identifier: A6443V2Z MC56-1 [MC55] (c)Microcom 07/06/99  
Algorithm: Event Count 
Data type: Axle sensors - Separate (Count) 
 
Profile: 
Filter time: 22:00 Tuesday, October 18, 2005 => 3:00 Friday, October 21, 2005 
Name: Factory default profile 
Scheme: Count events divided by two. 
Units: Non metric (ft, mi, ft/s, mph, lb, ton) 
In profile: 24758 Events 
 
 
 
*  Tuesday, October 18, 2005=430 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -  282  148 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -  100   47   25 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   74   42   18 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   58   38   25 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   50   21   16 
   
 
*  Wednesday, October 19, 2005=11999, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   84   63   55   51  102  213  336  627  652  683  727  817  893  818  894  925  806  862  704  550  444  295  251  147 
   25   19   20    6   17   41   52  112  185  154  176  188  260  210  206  209  201  262  196  120  113   67   71   45   39 
   18   14   16   13   21   44   73  150  137  201  172  201  169  211  224  258  204  219  165  156  122   90   65   52   14 
   25   15   10   19   22   67  101  175  157  151  164  201  213  191  232  254  226  186  168  137  103   71   76   25   32 
   16   15    9   13   42   61  110  190  173  177  215  227  251  206  232  204  175  195  175  137  106   67   39   25   16 
AM Peak 1115 - 1215 (889), AM PHF=0.85  PM Peak 1445 - 1545 (953), PM PHF=0.92   
 
*  Thursday, October 20, 2005=12075, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
  101  103   67   61   92  236  387  640  628  639  700  809  914  793  887  814  868  846  697  522  431  400  300  140 
   39   31   16   12   10   50   49  118  160  151  172  198  269  197  260  220  229  288  209  133  116  114  107   43   26 
   14   23   18   21   33   54   80  166  160  155  166  193  237  186  215  195  217  216  171  160  112  106   67   45   33 
   32   26   18   13   24   68  116  177  150  179  190  206  200  214  214  193  214  177  174  134  116  101   69   28   27 
   16   23   15   15   25   64  142  179  158  154  172  212  208  196  198  206  208  165  143   95   87   79   57   24   22 
AM Peak 1130 - 1230 (924), AM PHF=0.86  PM Peak 1615 - 1715 (927), PM PHF=0.80   
 
*  Friday, October 21, 2005=254 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
  108   77   69    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   26   24   19    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   33   22   20    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   27   14   17    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   22   17   13    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   
 
 
 



 
Traffic Data Service Southwest 

Event Counts 
Southbound 

 
EventCount-152 -- English (ENU) 
 
Datasets:  
Site: [34003S] Corfman Road Just North of I-8 WB Ramps 
Input A: 3 - South bound. - Added to totals. (1) 
Input B: 0 - Unused or unknown. - Excluded from totals. (0) 
Survey Duration: 11:17 Tuesday, October 18, 2005 => 7:29 Monday, October 24, 2005  
File: F:\Traffic Data\MCData\KOA\2005\340\34003S24OCT2005.EC0 (Plus) 
Identifier: M280P4JB MC56-6 [MC55] (c)Microcom 02/03/01  
Algorithm: Event Count 
Data type: Axle sensors - Separate (Count) 
 
Profile: 
Filter time: 22:00 Tuesday, October 18, 2005 => 3:00 Friday, October 21, 2005 
Name: Factory default profile 
Scheme: Count events divided by two. 
Units: Non metric (ft, mi, ft/s, mph, lb, ton) 
In profile: 27234 Events 
 
 
 
*  Tuesday, October 18, 2005=355 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -  197  158 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   53   42   21 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   58   41   22 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   38   39   20 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   48   36   16 
   
 
*  Wednesday, October 19, 2005=13289, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   79   61   60   84  136  287  441  788  719  703  763  726  978  931  851 1029  970  974  839  628  530  354  231  127 
   21   21   13   14   27   53   73  151  212  169  196  162  256  258  201  259  231  279  236  165  161  120   70   43   23 
   22   17   18   14   23   51  100  151  178  165  183  169  237  246  214  253  242  219  212  148  119   88   61   40   17 
   20   16   15   17   35   94  126  220  171  189  196  194  233  217  215  251  242  236  195  149  125   69   55   23   32 
   16    7   14   39   51   89  142  266  158  180  188  201  252  210  221  266  255  240  196  166  125   77   45   21   19 
AM Peak 1145 - 1245 (927), AM PHF=0.91  PM Peak 1500 - 1600 (1029), PM PHF=0.97   
 
*  Thursday, October 20, 2005=13306, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   91   67   69   69  128  294  456  711  718  657  715  810  983  885  855  964  974 1026  839  690  476  422  243  164 
   23   17   16   16   20   72   81  140  202  159  171  196  245  223  210  243  241  280  225  188  132  121   79   55   24 
   17   26   10   13   23   68   94  142  161  138  175  228  243  222  196  257  251  280  216  164  122  123   57   37   21 
   32   14   27   15   31   82  119  172  182  179  188  181  241  219  231  231  240  260  213  187  121   81   46   42   30 
   19   10   16   25   54   72  162  257  173  181  181  205  254  221  218  233  242  206  185  151  101   97   61   30   18 
AM Peak 1145 - 1245 (934), AM PHF=0.95  PM Peak 1645 - 1745 (1062), PM PHF=0.95   
 
*  Friday, October 21, 2005=283 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   93   98   92    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   24   31   23    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   21   13   23    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   30   26   20    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   18   28   26    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   
 
 
 



 
Traffic Data Service Southwest 

Event Counts 
Northbound 

 
EventCount-152 -- English (ENU) 
 
Datasets:  
Site: [34002N] Corfman Road Btwn W.Dannenberg Rd & Wake Ave 
Input A: 1 - North bound. - Added to totals. (1) 
Input B: 0 - Unused or unknown. - Excluded from totals. (0) 
Survey Duration: 10:08 Tuesday, October 18, 2005 => 7:25 Monday, October 24, 2005  
File: F:\Traffic Data\MCData\KOA\2005\340\34002N24OCT2005.EC0 (Base) 
Identifier: A567C54F MC56-1 [MC55] (c)Microcom 07/06/99  
Algorithm: Event Count 
Data type: Axle sensors - Separate (Count) 
 
Profile: 
Filter time: 22:00 Tuesday, October 18, 2005 => 3:00 Friday, October 21, 2005 
Name: Factory default profile 
Scheme: Count events divided by two. 
Units: Non metric (ft, mi, ft/s, mph, lb, ton) 
In profile: 11122 Events 
 
 
 
*  Tuesday, October 18, 2005=117 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   72   45 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   24   12    5 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   23   13    1 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   15   14    4 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   10    6   12 
   
 
*  Wednesday, October 19, 2005=5491, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   22   16   27   29   56  113  191  373  340  293  325  369  411  383  397  439  379  397  295  215  184  108   79   50 
    5    6    6    1    7   21   38   59   94   58   68   88  123  116   87  106   99  135   82   53   53   31   29   14    4 
    1    3    7    8   15   24   37   89   84   78   66   91   75   95  103  115   87   89   82   53   53   32   17   13    6 
    4    2    7    9   16   35   49  104   89   77   76   85   97   80   96  113  104   89   70   55   40   26   24   19    8 
   12    5    7   11   18   33   67  121   73   80  115  105  116   92  111  105   89   84   61   54   38   19    9    4    8 
AM Peak 0715 - 0815 (408), AM PHF=0.84  PM Peak 1445 - 1545 (445), PM PHF=0.97   
 
*  Thursday, October 20, 2005=5435, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   26   31   25   43   47  122  202  379  304  306  328  364  413  360  370  383  402  375  318  210  176  148   71   32 
    4   11    5   10    9   22   25   61   93   72   74   92  143   93  105   99  113  125   93   72   49   45   12   11   11 
    6    7    9   13   13   28   34   84   87   72   79   87   90   91   88   98   95   93   76   53   53   45   17    6    7 
    8    9    5    8   14   38   57  111   56   75   85   90   81   91   91   95   98   78   90   54   38   34   21    5    8 
    8    4    6   12   11   34   86  123   68   87   90   95   99   85   86   91   96   79   59   31   36   24   21   10    5 
AM Peak 1130 - 1230 (418), AM PHF=0.73  PM Peak 1615 - 1715 (414), PM PHF=0.83   
 
*  Friday, October 21, 2005=78 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   31   26   21    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   11    6    6    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    7    7    4    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    8    8    6    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    5    5    5    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   
 
 
 



 
Traffic Data Service Southwest 

Event Counts 
Southbound 

 
EventCount-152 -- English (ENU) 
 
Datasets:  
Site: [34002S] Corfman Road Btwn W.Dannenberg Rd & Wake Ave 
Input A: 3 - South bound. - Added to totals. (1) 
Input B: 0 - Unused or unknown. - Excluded from totals. (0) 
Survey Duration: 10:09 Tuesday, October 18, 2005 => 7:25 Monday, October 24, 2005  
File: F:\Traffic Data\MCData\KOA\2005\340\34002S24OCT2005.EC0 (Plus) 
Identifier: M279P9K6 MC56-6 [MC55] (c)Microcom 02/03/01  
Algorithm: Event Count 
Data type: Axle sensors - Separate (Count) 
 
Profile: 
Filter time: 22:00 Tuesday, October 18, 2005 => 3:00 Friday, October 21, 2005 
Name: Factory default profile 
Scheme: Count events divided by two. 
Units: Non metric (ft, mi, ft/s, mph, lb, ton) 
In profile: 16479 Events 
 
 
 
*  Tuesday, October 18, 2005=181 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -  103   78 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   31   17   14 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   28   28   10 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   23   18    1 
    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -   21   15    5 
   
 
*  Wednesday, October 19, 2005=8084, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   30   28   31   42   37  129  299  466  526  412  473  484  671  592  565  690  592  588  475  316  266  178  128   66 
   14   15    6    9    7   21   48   81  180   94   97  113  165  148  115  191  165  156  127   83   86   61   39   22    6 
   10    8   10    7    6   24   59   89  124   86  139  128  169  164  140  161  137  148  130   82   64   35   37   15   11 
    1    2    6    8   10   37   72   99  117  117  115  122  154  149  149  167  134  147  122   72   54   45   27   16    8 
    5    3    9   18   14   47  120  197  105  115  122  121  183  131  161  171  156  137   96   79   62   37   25   13    9 
AM Peak 0745 - 0845 (618), AM PHF=0.78  PM Peak 1500 - 1600 (690), PM PHF=0.90   
 
*  Thursday, October 20, 2005=8084, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   34   32   18   19   36  106  269  470  453  431  473  534  649  571  598  668  624  627  473  369  233  186  129   82 
    6   11    8    5    7   13   38   82  152  104  121  131  160  141  159  150  153  165  127  107   72   54   39   28   15 
   11    9    4    1   12   20   52  100   87  101  109  148  140  149  150  186  164  158  116   73   63   48   37   12   11 
    8    2    4    5   11   35   62  105  108  117  128  129  152  154  130  169  156  161  115   91   61   36   25   27   18 
    9   10    2    8    6   38  117  183  106  109  115  126  197  127  159  163  151  143  115   98   37   48   28   15   10 
AM Peak 1145 - 1245 (578), AM PHF=0.90  PM Peak 1515 - 1615 (671), PM PHF=0.90   
 
*  Friday, October 21, 2005=130 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   54   35   41    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   15   14   12    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   11    6   15    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   18    7    7    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   10    8    7    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   
 
 
 



 
Traffic Data Service Southwest 

Vehicle Counts 
Northbound 

 
VehicleCount-151 -- English (ENU) 
 
Datasets:  
Site: [34001] Corfman Road Just North of McCabe Rd 
Direction: 7 - North bound A>B, South bound B>A., Lane: 0 
Survey Duration: 10:44 Tuesday, October 18, 2005 => 7:31 Monday, October 24, 2005  
File: F:\Traffic Data\MCData\KOA\2005\340\3400124OCT2005.EC0 (Plus) 
Identifier: M287G207 MC56-6 [MC55] (c)Microcom 02/03/01  
Algorithm: Factory default 
Data type: Axle sensors - Paired (Class, Speed, Count) 
 
Profile: 
Filter time: 11:00 Tuesday, October 18, 2005 => 11:00 Friday, October 21, 2005 
Included classes: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 
Speed range: 0 - 100 mph. 
Direction: North (bound) 
Separation: All - (Headway) 
Name: Factory default profile 
Scheme: Vehicle classification (Scheme F99) 
Units: Non metric (ft, mi, ft/s, mph, lb, ton) 
In profile: 9040 Vehicles 
 
 
 
*  Tuesday, October 18, 2005 - Total=1787 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
    -    -    -    -    -    -    -    -    -    -    -  208  158  195  221  233  185  185   98   96   74   57   45   32 
    -    -    -    -    -    -    -    -    -    -    -   50   45   54   55   65   50   49   26   28   16   19   16    7    4 
    -    -    -    -    -    -    -    -    -    -    -   49   37   47   50   65   53   51   20   30   24   16   13    9    1 
    -    -    -    -    -    -    -    -    -    -    -   60   34   52   46   54   34   45   25   18   16    8    9   12    0 
    -    -    -    -    -    -    -    -    -    -    -   49   42   42   70   49   48   40   27   20   18   14    7    4    8 
 PM Peak 1445 - 1545 (254), PM PHF=0.91   
 
*  Wednesday, October 19, 2005 - Total=3054, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   13   13   18   18   38   62  121  263  225  186  190  232  205  221  213  238  206  167  139   92   81   53   36   24 
    4    5    5    2    3   10   23   39   79   34   47   52   53   62   42   73   54   61   41   25   18   18   11    9    4 
    1    2    5    4   11   14   19   60   61   49   34   56   35   50   59   50   54   35   41   27   27   18    6    7    4 
    0    2    4    5   11   21   28   68   56   56   46   54   51   52   50   64   54   38   37   21   19    5   17    6    2 
    8    4    4    7   13   17   51   96   29   47   63   70   66   57   62   51   44   33   20   19   17   12    2    2    4 
AM Peak 0730 - 0830 (304), AM PHF=0.79  PM Peak 1445 - 1545 (249), PM PHF=0.85   
 
*  Thursday, October 20, 2005 - Total=3116, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   14   21   13   29   26   64  139  249  239  196  194  205  234  209  203  238  231  169  146   96   76   76   28   21 
    4    7    4    6    1   15   17   35   69   45   38   57   69   55   48   76   64   55   48   33   20   16    7    6    8 
    4    3    3    8    8   21   24   59   75   49   55   51   60   56   49   66   55   50   38   23   15   23    5    4    5 
    2    7    2    5    8   16   43   61   41   51   52   52   53   43   50   46   61   32   40   24   26   20    7    2    5 
    4    4    4   10    9   12   55   94   54   51   49   45   52   55   56   50   51   32   20   16   15   17    9    9    5 
AM Peak 0730 - 0830 (299), AM PHF=0.80  PM Peak 1430 - 1530 (248), PM PHF=0.82   
 
*  Friday, October 21, 2005 - Total=1083 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   23   16   11   15   23   57  121  243  262  216   96    -    -    -    -    -    -    -    -    -    -    -    -    - 
    8    4    1    4    2    8   23   48   80   47   44    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    5    6    3    3    4   20   26   42   67   55   52    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    5    4    4    5    7   16   29   52   63   60    0    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    5    2    3    3   10   13   43  101   52   54    0    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   
 



 
Traffic Data Service Southwest 

Vehicle Counts 
Southbound 

 
VehicleCount-151 -- English (ENU) 
 
Datasets:  
Site: [34001] Corfman Road Just North of McCabe Rd 
Direction: 7 - North bound A>B, South bound B>A., Lane: 0 
Survey Duration: 10:44 Tuesday, October 18, 2005 => 7:31 Monday, October 24, 2005  
File: F:\Traffic Data\MCData\KOA\2005\340\3400124OCT2005.EC0 (Plus) 
Identifier: M287G207 MC56-6 [MC55] (c)Microcom 02/03/01  
Algorithm: Factory default 
Data type: Axle sensors - Paired (Class, Speed, Count) 
 
Profile: 
Filter time: 11:00 Tuesday, October 18, 2005 => 11:00 Friday, October 21, 2005 
Included classes: 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 
Speed range: 0 - 100 mph. 
Direction: South (bound) 
Separation: All - (Headway) 
Name: Factory default profile 
Scheme: Vehicle classification (Scheme F99) 
Units: Non metric (ft, mi, ft/s, mph, lb, ton) 
In profile: 13078 Vehicles 
 
 
 
*  Tuesday, October 18, 2005 - Total=2966 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
    -    -    -    -    -    -    -    -    -    -    -  259  280  265  326  372  341  404  235  147  122   98   64   53 
    -    -    -    -    -    -    -    -    -    -    -   67   79   63   71   97   85  117   73   35   45   27   18   15   11 
    -    -    -    -    -    -    -    -    -    -    -   74   70   66   86  106  101  102   62   48   27   24   16   18    5 
    -    -    -    -    -    -    -    -    -    -    -   60   65   70   93   91   75   87   45   33   21   24   15   11    2 
    -    -    -    -    -    -    -    -    -    -    -   58   66   66   76   78   80   98   55   31   29   23   15    9    5 
 PM Peak 1700 - 1800 (404), PM PHF=0.86   
 
*  Wednesday, October 19, 2005 - Total=4413, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   23   24   24   27   30   86  148  229  262  212  225  254  332  294  302  387  370  358  286  156  161  105   71   47 
   11    9    4    5    5    8   31   38   93   51   49   52   85   66   66  104  101  107   76   41   46   38   20   14    1 
    5   10    7    6    6   22   33   41   64   49   59   63   91   72   62   89   94   90   79   33   35   25   24   13    9 
    2    2    7    6   10   26   43   62   55   60   59   77   87   75   78   94   84   82   69   39   37   22   13   13    3 
    5    3    6   10    9   30   41   88   50   52   58   62   69   81   96  100   91   79   62   43   43   20   14    7    9 
AM Peak 1145 - 1245 (325), AM PHF=0.89  PM Peak 1530 - 1630 (389), PM PHF=0.96   
 
*  Thursday, October 20, 2005 - Total=4515, 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   22   20   13   16   24   80  136  235  258  238  247  297  302  298  329  413  372  387  241  201  131  118   75   62 
    1    5    5    4    4   11   23   40   92   66   62   74   66   52   81   93   82  117   65   56   33   24   21   19   13 
    9    7    2    1    9   14   31   44   58   58   61   71   70   74   73  110   98   85   64   40   30   32   24   16   10 
    3    1    4    5    6   29   34   60   52   65   64   89   83   89   88  115   83  107   55   41   42   31   18   13   12 
    9    7    2    6    5   26   48   91   56   49   60   63   83   83   87   95  109   78   57   64   26   31   12   14    3 
AM Peak 0730 - 0830 (301), AM PHF=0.82  PM Peak 1645 - 1745 (418), PM PHF=0.89   
 
*  Friday, October 21, 2005 - Total=1184 (Incomplete) , 15 minute drops 
 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300  
   38   18   28   17   25   87  137  214  266  243  111    -    -    -    -    -    -    -    -    -    -    -    -    - 
   13   12    5    4    5    7   30   25   93   63   59    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   10    3   14    4    2   17   38   48   60   59   52    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
   12    1    5    5    4   28   33   59   62   60    0    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
    3    2    4    4   14   35   36   82   51   61    0    -    -    -    -    -    -    -    -    -    -    -    -    -    - 
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340030
Site Code : 00340030
Start Date : 10/20/2005
Page No : 1

Weather:  Clear & Dry
Counted By: C. Parish
Board No.: D1-1432
Loc: 4th Street (SR-86) & I-8 WB Ramp

Groups Printed- Group 1
4th Street (SR-86)

Southbound
I-8 WB Ramp
Westbound

I-8 WB Ramp
Northbound Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 0 99 25  0 124 13 0 43  1 56 24 71 0  0 95 0 0 0  0 0 1 275 276
07:15 0 94 25  0 119 25 1 62  1 88 20 106 0  0 126 0 0 0  0 0 1 333 334
07:30 0 110 36  0 146 25 0 59  0 84 40 116 0  0 156 0 0 0  1 0 1 386 387
07:45 0 202 40  0 242 22 0 75  1 97 34 109 0  0 143 0 0 0  2 0 3 482 485
Total 0 505 126  0 631 85 1 239  3 325 118 402 0  0 520 0 0 0  3 0 6 1476 1482

08:00 0 162 18  0 180 33 1 43  1 77 23 116 0  0 139 0 0 0  1 0 2 396 398
08:15 0 121 15  0 136 31 1 45  1 77 17 115 0  0 132 0 0 0  2 0 3 345 348
08:30 0 134 18  0 152 26 0 56  0 82 21 96 0  0 117 0 0 0  3 0 3 351 354
08:45 0 145 16  0 161 27 0 51  1 78 23 96 0  0 119 0 0 0  0 0 1 358 359
Total 0 562 67  0 629 117 2 195  3 314 84 423 0  0 507 0 0 0  6 0 9 1450 1459

Grand Total 0 1067 193  0 1260 202 3 434  6 639 202 825 0  0 1027 0 0 0  9 0 15 2926 2941
Apprch % 0.0 84.7 15.3  31.6 0.5 67.9  19.7 80.3 0.0  0.0 0.0 0.0     

Total % 0.0 36.5 6.6  43.1 6.9 0.1 14.8  21.8 6.9 28.2 0.0  35.1 0.0 0.0 0.0  0.0 0.5 99.5

4th Street (SR-86)
Southbound

I-8 WB Ramp
Westbound

I-8 WB Ramp
Northbound Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30

Volume 0 595 109 704 111 2 222 335 114 456 0 570 0 0 0 0 1609
Percent 0.0 84.5 15.5 33.1 0.6 66.3 20.0 80.0 0.0 0.0 0.0 0.0

07:45 Volume 0 202 40 242 22 0 75 97 34 109 0 143 0 0 0 0 482
Peak Factor 0.835

High Int. 07:45 07:45 07:30 6:45:00 AM
Volume 0 202 40 242 22 0 75 97 40 116 0 156

Peak Factor 0.727 0.863 0.913



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340030
Site Code : 00340030
Start Date : 10/20/2005
Page No : 2

Weather:  Clear & Dry
Counted By: C. Parish
Board No.: D1-1432
Loc: 4th Street (SR-86) & I-8 WB Ramp
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340020
Site Code : 00340020
Start Date : 10/20/2005
Page No : 1

Weather:  Clear & Dry
Counted By: S. Tillman
Board No.: D1-2172
Loc: Corfman Rd. (SR-86) & I-8 EB Ramp

Groups Printed- Group 1
Corfman Road (SR-86)

Southbound
I-8 EB Ramp
Westbound

Corfman Road (SR-86)
Northbound

I-8 EB Ramp
Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 36 80 0  0 116 0 0 0  1 0 0 75 10  0 85 11 0 42  0 53 1 254 255
07:15 36 84 0  0 120 0 0 0  1 0 0 112 23  0 135 15 0 55  2 70 3 325 328
07:30 54 81 0  0 135 0 0 0  0 0 0 142 32  0 174 12 1 54  1 67 1 376 377
07:45 62 164 0  0 226 0 0 0  0 0 0 119 27  0 146 21 0 96  1 117 1 489 490
Total 188 409 0  0 597 0 0 0  2 0 0 448 92  0 540 59 1 247  4 307 6 1444 1450

08:00 42 155 0  0 197 0 0 0  2 0 0 119 25  0 144 15 0 83  0 98 2 439 441
08:15 28 127 0  0 155 0 0 0  3 0 0 116 21  0 137 13 0 39  1 52 4 344 348
08:30 46 121 0  1 167 0 0 0  0 0 0 92 19  0 111 19 1 42  4 62 5 340 345
08:45 47 122 0  0 169 0 0 0  3 0 0 116 28  0 144 6 0 51  0 57 3 370 373
Total 163 525 0  1 688 0 0 0  8 0 0 443 93  0 536 53 1 215  5 269 14 1493 1507

Grand Total 351 934 0  1 1285 0 0 0  10 0 0 891 185  0 1076 112 2 462  9 576 20 2937 2957
Apprch % 27.3 72.7 0.0  0.0 0.0 0.0  0.0 82.8 17.2  19.4 0.3 80.2     

Total % 12.0 31.8 0.0  43.8 0.0 0.0 0.0  0.0 0.0 30.3 6.3  36.6 3.8 0.1 15.7  19.6 0.7 99.3

Corfman Road (SR-86)
Southbound

I-8 EB Ramp
Westbound

Corfman Road (SR-86)
Northbound

I-8 EB Ramp
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30

Volume 186 527 0 713 0 0 0 0 0 496 105 601 61 1 272 334 1648
Percent 26.1 73.9 0.0 0.0 0.0 0.0 0.0 82.5 17.5 18.3 0.3 81.4

07:45 Volume 62 164 0 226 0 0 0 0 0 119 27 146 21 0 96 117 489
Peak Factor 0.843

High Int. 07:45 6:45:00 AM 07:30 07:45
Volume 62 164 0 226 0 0 0 0 0 142 32 174 21 0 96 117

Peak Factor 0.789 0.864 0.714



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340020
Site Code : 00340020
Start Date : 10/20/2005
Page No : 2

Weather:  Clear & Dry
Counted By: S. Tillman
Board No.: D1-2172
Loc: Corfman Rd. (SR-86) & I-8 EB Ramp
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346010
Site Code : 00346010
Start Date : 10/25/2005
Page No : 1

Weather:  Clear & Dry
Counted By: M. Parish
Board No.: D1-1426
Loc: SR-86 & Wake Ave

Groups Printed- Group 1
SR-86

Southbound
Wake Avenue

Westbound
SR-86

Northbound
Wake Avenue

Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 20 76 15  1 111 1 2 16  3 19 4 38 6  0 48 18 4 3  0 25 4 203 207
07:15 28 85 16  0 129 4 2 23  0 29 4 62 5  0 71 23 7 1  0 31 0 260 260
07:30 32 84 8  0 124 6 2 16  0 24 9 82 9  1 100 34 9 2  1 45 2 293 295
07:45 54 149 30  0 233 1 6 29  0 36 9 98 13  0 120 23 12 1  0 36 0 425 425
Total 134 394 69  1 597 12 12 84  3 108 26 280 33  1 339 98 32 7  1 137 6 1181 1187

08:00 48 133 22  0 203 7 5 30  0 42 10 78 14  0 102 35 6 0  0 41 0 388 388
08:15 52 77 19  1 148 6 7 39  4 52 12 68 14  0 94 16 6 4  1 26 6 320 326
08:30 38 87 23  4 148 7 6 22  1 35 10 87 10  0 107 19 6 5  0 30 5 320 325
08:45 49 101 29  1 179 10 4 37  0 51 5 71 9  0 85 19 7 4  0 30 1 345 346
Total 187 398 93  6 678 30 22 128  5 180 37 304 47  0 388 89 25 13  1 127 12 1373 1385

Grand Total 321 792 162  7 1275 42 34 212  8 288 63 584 80  1 727 187 57 20  2 264 18 2554 2572
Apprch % 25.2 62.1 12.7  14.6 11.8 73.6  8.7 80.3 11.0  70.8 21.6 7.6     

Total % 12.6 31.0 6.3  49.9 1.6 1.3 8.3  11.3 2.5 22.9 3.1  28.5 7.3 2.2 0.8  10.3 0.7 99.3

SR-86
Southbound

Wake Avenue
Westbound

SR-86
Northbound

Wake Avenue
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:45

Volume 192 446 94 732 21 24 120 165 41 331 51 423 93 30 10 133 1453
Percent 26.2 60.9 12.8 12.7 14.5 72.7 9.7 78.3 12.1 69.9 22.6 7.5

07:45 Volume 54 149 30 233 1 6 29 36 9 98 13 120 23 12 1 36 425
Peak Factor 0.855

High Int. 07:45 08:15 07:45 08:00
Volume 54 149 30 233 6 7 39 52 9 98 13 120 35 6 0 41

Peak Factor 0.785 0.793 0.881 0.811



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346010
Site Code : 00346010
Start Date : 10/25/2005
Page No : 2

Weather:  Clear & Dry
Counted By: M. Parish
Board No.: D1-1426
Loc: SR-86 & Wake Ave
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346020
Site Code : 00346020
Start Date : 10/25/2005
Page No : 1

Weather:  Clear & Dry
Counted By: G. Copeland
Board No.: D1-1424
Loc: SR-86 & Danenberg Drive

Groups Printed- Group 1
SR-86

Southbound
Danenberg Drive

Westbound
SR-86

Northbound
Danenberg Drive

Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 9 54 0  1 63 2 0 5  1 7 0 53 6  0 59 0 0 0  0 0 2 129 131
07:15 14 56 0  0 70 7 0 4  0 11 0 81 11  0 92 0 0 0  0 0 0 173 173
07:30 17 70 0  0 87 9 0 12  0 21 0 100 12  1 112 0 0 0  0 0 1 220 221
07:45 27 79 0  0 106 6 0 13  0 19 0 116 26  0 142 0 0 0  0 0 0 267 267
Total 67 259 0  1 326 24 0 34  1 58 0 350 55  1 405 0 0 0  0 0 3 789 792

08:00 21 71 0  0 92 12 0 11  0 23 0 79 13  0 92 0 0 0  0 0 0 207 207
08:15 22 63 0  0 85 9 0 13  1 22 0 78 7  1 85 0 0 0  0 0 2 192 194
08:30 15 59 0  0 74 1 0 16  0 17 0 79 10  0 89 0 0 0  0 0 0 180 180
08:45 17 66 0  0 83 3 0 10  0 13 0 57 7  0 64 0 0 0  0 0 0 160 160
Total 75 259 0  0 334 25 0 50  1 75 0 293 37  1 330 0 0 0  0 0 2 739 741

Grand Total 142 518 0  1 660 49 0 84  2 133 0 643 92  2 735 0 0 0  0 0 5 1528 1533
Apprch % 21.5 78.5 0.0  36.8 0.0 63.2  0.0 87.5 12.5  0.0 0.0 0.0     

Total % 9.3 33.9 0.0  43.2 3.2 0.0 5.5  8.7 0.0 42.1 6.0  48.1 0.0 0.0 0.0  0.0 0.3 99.7

SR-86
Southbound

Danenberg Drive
Westbound

SR-86
Northbound

Danenberg Drive
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30

Volume 87 283 0 370 36 0 49 85 0 373 58 431 0 0 0 0 886
Percent 23.5 76.5 0.0 42.4 0.0 57.6 0.0 86.5 13.5 0.0 0.0 0.0

07:45 Volume 27 79 0 106 6 0 13 19 0 116 26 142 0 0 0 0 267
Peak Factor 0.830

High Int. 07:45 08:00 07:45 6:45:00 AM
Volume 27 79 0 106 12 0 11 23 0 116 26 142

Peak Factor 0.873 0.924 0.759



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346020
Site Code : 00346020
Start Date : 10/25/2005
Page No : 2

Weather:  Clear & Dry
Counted By: G. Copeland
Board No.: D1-1424
Loc: SR-86 & Danenberg Drive
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340010
Site Code : 00340010
Start Date : 10/20/2005
Page No : 1

Weather:  Clear & Dry
Counted By: M. Archibald
Board No.: D1-1306
Loc: Corfman Rd. (SR-86) & McCabe Road

Groups Printed- Group 1
Corfman Road (SR-86)

Southbound
McCabe Road

Westbound
Corfman Road (SR-86)

Northbound
McCabe Road

Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 9 24 7  0 40 0 12 5  0 17 7 24 0  0 31 3 3 1  0 7 0 95 95
07:15 5 30 10  0 45 1 16 8  0 25 6 50 0  0 56 6 5 2  0 13 0 139 139
07:30 3 39 14  0 56 0 17 12  0 29 10 51 0  0 61 3 10 3  0 16 0 162 162
07:45 11 61 24  0 96 0 17 9  0 26 15 70 1  0 86 14 4 10  0 28 0 236 236
Total 28 154 55  0 237 1 62 34  0 97 38 195 1  0 234 26 22 16  0 64 0 632 632

08:00 11 52 29  0 92 1 25 7  0 33 10 41 0  0 51 17 10 6  0 33 0 209 209
08:15 7 30 17  0 54 0 13 9  0 22 7 48 0  0 55 11 14 10  0 35 0 166 166
08:30 3 39 15  0 57 0 8 5  0 13 7 30 0  0 37 9 10 5  0 24 0 131 131
08:45 9 35 12  0 56 0 11 6  0 17 6 43 0  0 49 6 9 0  1 15 1 137 138
Total 30 156 73  0 259 1 57 27  0 85 30 162 0  0 192 43 43 21  1 107 1 643 644

Grand Total 58 310 128  0 496 2 119 61  0 182 68 357 1  0 426 69 65 37  1 171 1 1275 1276
Apprch % 11.7 62.5 25.8  1.1 65.4 33.5  16.0 83.8 0.2  40.4 38.0 21.6     

Total % 4.5 24.3 10.0  38.9 0.2 9.3 4.8  14.3 5.3 28.0 0.1  33.4 5.4 5.1 2.9  13.4 0.1 99.9

Corfman Road (SR-86)
Southbound

McCabe Road
Westbound

Corfman Road (SR-86)
Northbound

McCabe Road
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 07:00 to 08:45 - Peak 1 of 1
Intersection 07:30

Volume 32 182 84 298 1 72 37 110 42 210 1 253 45 38 29 112 773
Percent 10.7 61.1 28.2 0.9 65.5 33.6 16.6 83.0 0.4 40.2 33.9 25.9

07:45 Volume 11 61 24 96 0 17 9 26 15 70 1 86 14 4 10 28 236
Peak Factor 0.819

High Int. 07:45 08:00 07:45 08:15
Volume 11 61 24 96 1 25 7 33 15 70 1 86 11 14 10 35

Peak Factor 0.776 0.833 0.735 0.800



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340010
Site Code : 00340010
Start Date : 10/20/2005
Page No : 2

Weather:  Clear & Dry
Counted By: M. Archibald
Board No.: D1-1306
Loc: Corfman Rd. (SR-86) & McCabe Road
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340031
Site Code : 00340031
Start Date : 10/20/2005
Page No : 1

Weather:  Clear & Dry
Counted By: C. Parish
Board No.: D1-1432
Loc: 4th Street (SR-86) & I-8 WB Ramp

Groups Printed- Group 1
4th Street (SR-86)

Southbound
I-8 WB Ramp
Westbound

4th Street (SR-86)
Northbound

I-8 WB Ramp
Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
16:00 0 199 23  0 222 34 0 77  2 111 36 143 0  0 179 0 0 0  0 0 2 512 514
16:15 0 191 32  0 223 33 0 69  1 102 35 143 0  0 178 0 0 0  0 0 1 503 504
16:30 0 201 25  0 226 25 0 73  0 98 27 132 0  0 159 0 0 0  2 0 2 483 485
16:45 0 196 26  0 222 25 0 77  0 102 35 126 0  0 161 0 0 0  1 0 1 485 486
Total 0 787 106  0 893 117 0 296  3 413 133 544 0  0 677 0 0 0  3 0 6 1983 1989

17:00 0 225 24  0 249 30 1 79  0 110 57 189 0  0 246 0 0 0  0 0 0 605 605
17:15 0 230 34  0 264 23 1 64  0 88 39 151 0  0 190 0 0 0  0 0 0 542 542
17:30 0 210 23  0 233 21 0 58  1 79 37 124 0  0 161 0 0 0  1 0 2 473 475
17:45 0 183 20  0 203 15 0 56  0 71 27 107 0  0 134 0 0 0  0 0 0 408 408
Total 0 848 101  0 949 89 2 257  1 348 160 571 0  0 731 0 0 0  1 0 2 2028 2030

Grand Total 0 1635 207  0 1842 206 2 553  4 761 293 1115 0  0 1408 0 0 0  4 0 8 4011 4019
Apprch % 0.0 88.8 11.2  27.1 0.3 72.7  20.8 79.2 0.0  0.0 0.0 0.0     

Total % 0.0 40.8 5.2  45.9 5.1 0.0 13.8  19.0 7.3 27.8 0.0  35.1 0.0 0.0 0.0  0.0 0.2 99.8

4th Street (SR-86)
Southbound

I-8 WB Ramp
Westbound

4th Street (SR-86)
Northbound

I-8 WB Ramp
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:30

Volume 0 852 109 961 103 2 293 398 158 598 0 756 0 0 0 0 2115
Percent 0.0 88.7 11.3 25.9 0.5 73.6 20.9 79.1 0.0 0.0 0.0 0.0

17:00 Volume 0 225 24 249 30 1 79 110 57 189 0 246 0 0 0 0 605
Peak Factor 0.874

High Int. 17:15 17:00 17:00 3:45:00 PM
Volume 0 230 34 264 30 1 79 110 57 189 0 246

Peak Factor 0.910 0.905 0.768



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340031
Site Code : 00340031
Start Date : 10/20/2005
Page No : 2

Weather:  Clear & Dry
Counted By: C. Parish
Board No.: D1-1432
Loc: 4th Street (SR-86) & I-8 WB Ramp
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340021
Site Code : 00340021
Start Date : 10/20/2005
Page No : 1

Weather:  Clear & Dry
Counted By: S. Tillman
Board No.: D1-2172
Loc: Corfman Rd. (SR-86) & I-8 EB Ramp

Groups Printed- Group 1
Corfman Road (SR-86)

Southbound
I-8 EB Ramp
Westbound

Corfman Road (SR-86)
Northbound

I-8 EB Ramp
Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
16:00 69 166 0  0 235 0 0 0  2 0 0 167 39  0 206 13 0 55  1 68 3 509 512
16:15 73 158 0  0 231 0 0 0  0 0 0 151 29  0 180 24 0 64  0 88 0 499 499
16:30 62 153 0  0 215 0 0 0  1 0 0 151 39  0 190 15 0 54  1 69 2 474 476
16:45 82 148 0  0 230 0 0 0  1 0 0 141 27  0 168 18 0 82  0 100 1 498 499
Total 286 625 0  0 911 0 0 0  4 0 0 610 134  0 744 70 0 255  2 325 6 1980 1986

17:00 86 176 0  0 262 0 0 0  1 0 0 246 44  0 290 15 0 64  0 79 1 631 632
17:15 92 162 0  0 254 0 0 0  0 0 0 175 34  0 209 22 1 89  0 112 0 575 575
17:30 89 161 0  0 250 0 0 0  1 0 0 145 42  0 187 15 1 78  1 94 2 531 533
17:45 63 133 0  0 196 0 0 0  3 0 0 117 33  0 150 16 0 56  0 72 3 418 421
Total 330 632 0  0 962 0 0 0  5 0 0 683 153  0 836 68 2 287  1 357 6 2155 2161

Grand Total 616 1257 0  0 1873 0 0 0  9 0 0 1293 287  0 1580 138 2 542  3 682 12 4135 4147
Apprch % 32.9 67.1 0.0  0.0 0.0 0.0  0.0 81.8 18.2  20.2 0.3 79.5     

Total % 14.9 30.4 0.0  45.3 0.0 0.0 0.0  0.0 0.0 31.3 6.9  38.2 3.3 0.0 13.1  16.5 0.3 99.7

Corfman Road (SR-86)
Southbound

I-8 EB Ramp
Westbound

Corfman Road (SR-86)
Northbound

I-8 EB Ramp
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:45

Volume 349 647 0 996 0 0 0 0 0 707 147 854 70 2 313 385 2235
Percent 35.0 65.0 0.0 0.0 0.0 0.0 0.0 82.8 17.2 18.2 0.5 81.3

17:00 Volume 86 176 0 262 0 0 0 0 0 246 44 290 15 0 64 79 631
Peak Factor 0.885

High Int. 17:00 3:45:00 PM 17:00 17:15
Volume 86 176 0 262 0 0 0 0 0 246 44 290 22 1 89 112

Peak Factor 0.950 0.736 0.859



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346011
Site Code : 00346011
Start Date : 10/25/2005
Page No : 1

Weather:  Clear & Dry
Counted By: M. Parish
Board No.: D1-1426
Loc: SR-86 & Wake Ave

Groups Printed- Group 1
SR-86

Southbound
Wake Avenue

Westbound
SR-86

Northbound
Wake Avenue

Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
16:00 55 138 37  0 230 5 13 68  1 86 14 103 15  0 132 26 11 7  0 44 1 492 493
16:15 63 145 24  0 232 11 9 66  0 86 6 92 10  1 108 20 10 11  0 41 1 467 468
16:30 54 132 31  0 217 19 9 56  0 84 11 93 10  0 114 17 15 14  0 46 0 461 461
16:45 73 107 27  1 207 15 9 68  0 92 7 81 8  0 96 28 4 15  0 47 1 442 443
Total 245 522 119  1 886 50 40 258  1 348 38 369 43  1 450 91 40 47  0 178 3 1862 1865

17:00 58 151 26  1 235 5 11 86  1 102 26 160 6  0 192 22 13 10  1 45 3 574 577
17:15 55 141 24  0 220 7 11 70  0 88 17 87 10  2 114 33 15 10  0 58 2 480 482
17:30 59 130 30  0 219 15 6 60  0 81 11 83 6  1 100 39 10 11  1 60 2 460 462
17:45 50 115 29  0 194 6 11 48  0 65 11 90 4  0 105 25 8 13  0 46 0 410 410
Total 222 537 109  1 868 33 39 264  1 336 65 420 26  3 511 119 46 44  2 209 7 1924 1931

Grand Total 467 1059 228  2 1754 83 79 522  2 684 103 789 69  4 961 210 86 91  2 387 10 3786 3796
Apprch % 26.6 60.4 13.0  12.1 11.5 76.3  10.7 82.1 7.2  54.3 22.2 23.5     

Total % 12.3 28.0 6.0  46.3 2.2 2.1 13.8  18.1 2.7 20.8 1.8  25.4 5.5 2.3 2.4  10.2 0.3 99.7

SR-86
Southbound

Wake Avenue
Westbound

SR-86
Northbound

Wake Avenue
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:30

Volume 240 531 108 879 46 40 280 366 61 421 34 516 100 47 49 196 1957
Percent 27.3 60.4 12.3 12.6 10.9 76.5 11.8 81.6 6.6 51.0 24.0 25.0

17:00 Volume 58 151 26 235 5 11 86 102 26 160 6 192 22 13 10 45 574
Peak Factor 0.852

High Int. 17:00 17:00 17:00 17:15
Volume 58 151 26 235 5 11 86 102 26 160 6 192 33 15 10 58

Peak Factor 0.935 0.897 0.672 0.845



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346011
Site Code : 00346011
Start Date : 10/25/2005
Page No : 2

Weather:  Clear & Dry
Counted By: M. Parish
Board No.: D1-1426
Loc: SR-86 & Wake Ave
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346021
Site Code : 00346021
Start Date : 10/25/2005
Page No : 1

Weather:  Clear & Dry
Counted By: G. Copeland
Board No.: D1-1424
Loc: SR-86 & Danenberg Drive

Groups Printed- Group 1
SR-86

Southbound
Danenberg Drive

Westbound
SR-86

Northbound
Danenberg Drive

Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
16:00 27 130 0  0 157 16 0 27  0 43 0 77 9  0 86 0 0 0  0 0 0 286 286
16:15 30 111 0  0 141 5 0 31  0 36 0 60 8  0 68 0 0 0  0 0 0 245 245
16:30 27 117 0  0 144 9 0 28  0 37 0 63 6  0 69 0 0 0  0 0 0 250 250
16:45 31 85 0  0 116 16 0 31  0 47 0 67 5  1 72 0 0 0  0 0 1 235 236
Total 115 443 0  0 558 46 0 117  0 163 0 267 28  1 295 0 0 0  0 0 1 1016 1017

17:00 28 125 0  0 153 36 1 48  1 85 0 77 12  0 89 0 0 0  0 0 1 327 328
17:15 34 126 0  0 160 14 0 32  1 46 0 66 6  0 72 0 0 0  0 0 1 278 279
17:30 34 125 0  0 159 10 0 29  0 39 0 59 6  0 65 0 0 0  0 0 0 263 263
17:45 31 99 0  0 130 7 0 22  1 29 0 85 4  1 89 0 0 0  0 0 2 248 250
Total 127 475 0  0 602 67 1 131  3 199 0 287 28  1 315 0 0 0  0 0 4 1116 1120

Grand Total 242 918 0  0 1160 113 1 248  3 362 0 554 56  2 610 0 0 0  0 0 5 2132 2137
Apprch % 20.9 79.1 0.0  31.2 0.3 68.5  0.0 90.8 9.2  0.0 0.0 0.0     

Total % 11.4 43.1 0.0  54.4 5.3 0.0 11.6  17.0 0.0 26.0 2.6  28.6 0.0 0.0 0.0  0.0 0.2 99.8

SR-86
Southbound

Danenberg Drive
Westbound

SR-86
Northbound

Danenberg Drive
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 17:00

Volume 127 475 0 602 67 1 131 199 0 287 28 315 0 0 0 0 1116
Percent 21.1 78.9 0.0 33.7 0.5 65.8 0.0 91.1 8.9 0.0 0.0 0.0

17:00 Volume 28 125 0 153 36 1 48 85 0 77 12 89 0 0 0 0 327
Peak Factor 0.853

High Int. 17:15 17:00 17:00 3:45:00 PM
Volume 34 126 0 160 36 1 48 85 0 77 12 89

Peak Factor 0.941 0.585 0.885



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05346021
Site Code : 00346021
Start Date : 10/25/2005
Page No : 2

Weather:  Clear & Dry
Counted By: G. Copeland
Board No.: D1-1424
Loc: SR-86 & Danenberg Drive
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Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340011
Site Code : 00340011
Start Date : 10/20/2005
Page No : 1

Weather:  Clear & Dry
Counted By: M. Archibald
Board No.: D1-1306
Loc: Corfman Rd. (SR-86) & McCabe Road

Groups Printed- Group 1
Corfman Road (SR-86)

Southbound
McCabe Road

Westbound
Corfman Road (SR-86)

Northbound
McCabe Road

Eastbound

Start Time Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total Left Thru Right Peds App.
Total Left Thru Right Peds App.

Total
Exclu.
Total

Inclu.
Total

Int.
Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
16:00 12 62 5  0 79 1 6 11  0 18 2 51 0  0 53 9 12 4  0 25 0 175 175
16:15 12 73 9  0 94 0 6 2  0 8 3 37 0  0 40 9 7 2  0 18 0 160 160
16:30 11 72 2  0 85 1 8 9  0 18 7 46 0  0 53 8 4 5  0 17 0 173 173
16:45 14 88 4  0 106 0 6 8  0 14 3 39 0  0 42 6 8 1  0 15 0 177 177
Total 49 295 20  0 364 2 26 30  0 58 15 173 0  0 188 32 31 12  0 75 0 685 685

17:00 22 86 9  0 117 0 7 8  0 15 4 25 1  0 30 18 17 3  0 38 0 200 200
17:15 7 79 5  0 91 1 8 13  0 22 7 31 0  0 38 6 14 8  0 28 0 179 179
17:30 15 80 7  0 102 0 4 6  0 10 4 21 1  0 26 5 8 5  0 18 0 156 156
17:45 12 57 6  0 75 0 3 10  0 13 2 20 0  0 22 6 10 4  0 20 0 130 130
Total 56 302 27  0 385 1 22 37  0 60 17 97 2  0 116 35 49 20  0 104 0 665 665

Grand Total 105 597 47  0 749 3 48 67  0 118 32 270 2  0 304 67 80 32  0 179 0 1350 1350
Apprch % 14.0 79.7 6.3  2.5 40.7 56.8  10.5 88.8 0.7  37.4 44.7 17.9     

Total % 7.8 44.2 3.5  55.5 0.2 3.6 5.0  8.7 2.4 20.0 0.1  22.5 5.0 5.9 2.4  13.3 0.0 100.0

Corfman Road (SR-86)
Southbound

McCabe Road
Westbound

Corfman Road (SR-86)
Northbound

McCabe Road
Eastbound

Start Time Left Thru Right App.
Total Left Thru Right App.

Total Left Thru Right App.
Total Left Thru Right App.

Total Int. Total

Peak Hour From 16:00 to 17:45 - Peak 1 of 1
Intersection 16:30

Volume 54 325 20 399 2 29 38 69 21 141 1 163 38 43 17 98 729
Percent 13.5 81.5 5.0 2.9 42.0 55.1 12.9 86.5 0.6 38.8 43.9 17.3

17:00 Volume 22 86 9 117 0 7 8 15 4 25 1 30 18 17 3 38 200
Peak Factor 0.911

High Int. 17:00 17:15 16:30 17:00
Volume 22 86 9 117 1 8 13 22 7 46 0 53 18 17 3 38

Peak Factor 0.853 0.784 0.769 0.645



Traffic Data Service Southwest
9773 Maine Avenue
Lakeside, CA  92040

(619) 390-8495    Fax (619) 390-8427
File Name : 05340011
Site Code : 00340011
Start Date : 10/20/2005
Page No : 2

Weather:  Clear & Dry
Counted By: M. Archibald
Board No.: D1-1306
Loc: Corfman Rd. (SR-86) & McCabe Road
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Ex AM                      Wed Jul 12, 2006 14:52:18                 Page 1-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                                Scenario Report                                  
Scenario:             Ex AM 
 
Command:              Ex AM 
Volume:               Ex AM 
Geometry:             Default Geometry 
Impact Fee:           Default Impact Fee 
Trip Generation:      none 
Trip Distribution:    Project 
Paths:                Default Paths 
Routes:               Default Routes 
Configuration:        Default Configuration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 

Ex AM                      Wed Jul 12, 2006 14:52:20                 Page 2-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                            Impact Analysis Report                               
                               Level Of Service                                  
 
Intersection                               Base           Future       Change    
                                         Del/   V/       Del/   V/       in      
                                     LOS Veh    C    LOS Veh    C                
# 21 State Route 86 & I-8 WB         B  19.0 0.625   B  19.0 0.625  + 0.000 D/V  
 
# 22 State Route 86 & I-8 EB         B  19.9 0.595   B  19.9 0.595  + 0.000 D/V  
 
# 23 State Route 86 & Wake Ave       B  17.2 0.356   B  17.2 0.356  + 0.000 D/V  
 
# 24 State Route 86 & Danenberg Rd   B  13.5 0.255   B  13.5 0.255  + 0.000 D/V  
 
# 25 SR-86 & Horne Rd                B  11.3 0.000   B  11.3 0.000  + 0.000 D/V  
 
# 26 State Route 86 & Willow Bend D  B  10.9 0.000   B  10.9 0.000  + 0.000 D/V  
 
# 27 State Route 86 & Countryside D  B  10.7 0.000   B  10.7 0.000  + 0.000 D/V  
 
# 28 State Route 86 & W McCabe Rd    C  19.7 0.000   C  19.7 0.000  + 0.000 D/V  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 



Ex AM                      Wed Jul 12, 2006 14:52:20                 Page 5-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #21 State Route 86 & I-8 WB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.625 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        19.0 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  2  0  0    0  0  1  1  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:     114  456     0     0  595   109     0    0     0   111    2   222  
Growth 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  
Initial Bse:  114  456     0     0  595   109     0    0     0   111    2   222  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:  114  456     0     0  595   109     0    0     0   111    2   222  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   120  480     0     0  626   115     0    0     0   117    2   234  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  120  480     0     0  626   115     0    0     0   117    2   234  
PCE 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  
MLF 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  
Final Vol.:   120  480     0     0  626   115     0    0     0   117    2   234  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  1.00  1.00 0.91  0.91  1.00 1.00  1.00  0.85 0.85  0.85  
Lanes:       1.00 2.00  0.00  0.00 1.69  0.31  0.00 0.00  0.00  0.33 0.01  0.66  
Final Sat.:  1769 3538     0     0 2921   535     0    0     0   536   10  1072  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.07 0.14  0.00  0.00 0.21  0.21  0.00 0.00  0.00  0.22 0.22  0.22  
Crit Moves:   ****                  ****                                    **** 
Green/Cycle: 0.11 0.28  0.00  0.00 0.34  0.34  0.00 0.00  0.00  0.35 0.35  0.35  
Volume/Cap:  0.63 0.49  0.00  0.00 0.63  0.63  0.00 0.00  0.00  0.63 0.63  0.63  
Delay/Veh:   31.9 18.4   0.0   0.0 17.5  17.5   0.0  0.0   0.0  18.5 18.5  18.5  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  31.9 18.4   0.0   0.0 17.5  17.5   0.0  0.0   0.0  18.5 18.5  18.5  
LOS by Move:   C    B     A     A    B     B     A    A     A     B    B     B   
HCM2kAvgQ:      2    4     0     0    7     7     0    0     0     6    6     6  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 

Ex AM                      Wed Jul 12, 2006 14:52:20                 Page 6-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #22 State Route 86 & I-8 EB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.595 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        19.9 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  2  0  1    1  0  2  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  496   105   186  527     0    61    1   272     0    0     0  
Growth 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  
Initial Bse:    0  496   105   186  527     0    61    1   272     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  496   105   186  527     0    61    1   272     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  522   111   196  555     0    64    1   286     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  522   111   196  555     0    64    1   286     0    0     0  
PCE 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  
MLF 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  
Final Vol.:     0  522   111   196  555     0    64    1   286     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.93  0.83  0.93 0.93  1.00  0.85 0.85  0.85  1.00 1.00  1.00  
Lanes:       0.00 2.00  1.00  1.00 2.00  0.00  0.18 0.01  0.81  0.00 0.00  0.00  
Final Sat.:     0 3538  1583  1769 3538     0   295    5  1316     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.15  0.07  0.11 0.16  0.00  0.22 0.22  0.22  0.00 0.00  0.00  
Crit Moves:        ****        ****             ****                             
Green/Cycle: 0.00 0.25  0.25  0.19 0.28  0.00  0.37 0.37  0.37  0.00 0.00  0.00  
Volume/Cap:  0.00 0.59  0.28  0.59 0.55  0.00  0.59 0.59  0.59  0.00 0.00  0.00  
Delay/Veh:    0.0 21.0  18.6  25.3 18.9   0.0  17.1 17.1  17.1   0.0  0.0   0.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 21.0  18.6  25.3 18.9   0.0  17.1 17.1  17.1   0.0  0.0   0.0  
LOS by Move:   A    C     B     C    B     A     B    B     B     A    A     A   
HCM2kAvgQ:      0    4     2     3    4     0     6    6     6     0    0     0  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #23 State Route 86 & Wake Ave                                       
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.356 
Loss Time (sec):      16 (Y+R=4.0 sec)  Average Delay (sec/veh):        17.2 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include           Ovl        
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  1  1  0    1  0  1  1  0    0  1  0  1  0    1  0  1  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      41  331    51   192  446    94    93   30    10    21   24   120  
Growth 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  
Initial Bse:   41  331    51   192  446    94    93   30    10    21   24   120  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   41  331    51   192  446    94    93   30    10    21   24   120  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    43  348    54   202  469    99    98   32    11    22   25   126  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   43  348    54   202  469    99    98   32    11    22   25   126  
PCE 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  
MLF 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  
Final Vol.:    43  348    54   202  469    99    98   32    11    22   25   126  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.91  0.91  0.93 0.91  0.91  0.89 0.89  0.89  0.93 0.98  0.83  
Lanes:       1.00 1.73  0.27  1.00 1.65  0.35  1.00 0.75  0.25  1.00 1.00  1.00  
Final Sat.:  1769 3004   463  1769 2846   600  1690 1267   422  1769 1862  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.12  0.12  0.11 0.16  0.16  0.06 0.02  0.02  0.01 0.01  0.08  
Crit Moves:   ****                  ****        ****                  ****       
Green/Cycle: 0.08 0.25  0.25  0.25 0.42  0.42  0.15 0.15  0.15  0.08 0.08  0.33  
Volume/Cap:  0.29 0.46  0.46  0.46 0.39  0.39  0.39 0.17  0.17  0.15 0.16  0.24  
Delay/Veh:   26.9 19.3  19.3  19.8 12.3  12.3  23.9 22.5  22.5  26.0 26.1  14.7  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  26.9 19.3  19.3  19.8 12.3  12.3  23.9 22.5  22.5  26.0 26.1  14.7  
LOS by Move:   C    B     B     B    B     B     C    C     C     C    C     B   
HCM2kAvgQ:      1    3     3     3    4     4     2    1     1     1    1     2  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #24 State Route 86 & Danenberg Rd                                   
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.255 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        13.5 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    1  0  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  373    58    87  283     0     0    0     0    36    0    49  
Growth 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  
Initial Bse:    0  373    58    87  283     0     0    0     0    36    0    49  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  373    58    87  283     0     0    0     0    36    0    49  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  393    61    92  298     0     0    0     0    38    0    52  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  393    61    92  298     0     0    0     0    38    0    52  
PCE 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  
MLF 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  
Final Vol.:     0  393    61    92  298     0     0    0     0    38    0    52  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.91  0.91  0.93 0.93  1.00  1.00 1.00  1.00  0.93 1.00  0.83  
Lanes:       0.00 1.73  0.27  1.00 2.00  0.00  0.00 0.00  0.00  1.00 0.00  1.00  
Final Sat.:     0 3000   467  1769 3538     0     0    0     0  1769    0  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.13  0.13  0.05 0.08  0.00  0.00 0.00  0.00  0.02 0.00  0.03  
Crit Moves:        ****        ****                              ****            
Green/Cycle: 0.00 0.49  0.49  0.19 0.34  0.00  0.00 0.00  0.00  0.12 0.00  0.12  
Volume/Cap:  0.00 0.27  0.27  0.27 0.25  0.00  0.00 0.00  0.00  0.18 0.00  0.27  
Delay/Veh:    0.0  9.2   9.2  21.1 14.3   0.0   0.0  0.0   0.0  24.1  0.0  24.7  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0  9.2   9.2  21.1 14.3   0.0   0.0  0.0   0.0  24.1  0.0  24.7  
LOS by Move:   A    A     A     C    B     A     A    A     A     C    A     C   
HCM2kAvgQ:      0    3     3     1    2     0     0    0     0     1    0     1  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #25 SR-86 & Horne Rd                                                
******************************************************************************** 
Average Delay (sec/veh):      1.8       Worst Case Level Of Service: B[ 11.3] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  2  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      23  279     0     0  143    20    57    0    14     0    0     0  
Growth 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  
Initial Bse:   23  279     0     0  143    20    57    0    14     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   23  279     0     0  143    20    57    0    14     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    24  294     0     0  151    21    60    0    15     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    24  294     0     0  151    21    60    0    15     0    0     0  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2 xxxxx xxxx xxxxx  
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3 xxxxx xxxx xxxxx  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  182 xxxx xxxxx  xxxx xxxx xxxxx   376 xxxx   181  xxxx xxxx xxxxx  
Potent Cap.: 1394 xxxx xxxxx  xxxx xxxx xxxxx   625 xxxx   862  xxxx xxxx xxxxx  
Move Cap.:   1382 xxxx xxxxx  xxxx xxxx xxxxx   607 xxxx   847  xxxx xxxx xxxxx  
Volume/Cap:  0.02 xxxx  xxxx  xxxx xxxx  xxxx  0.10 xxxx  0.02  xxxx xxxx  xxxx  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  7.7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     *    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  643 xxxxx  xxxx xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.4 xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 11.3 xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    B     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx             11.3           xxxxxx 
ApproachLOS:        *                *                B                *         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #26 State Route 86 & Willow Bend Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: B[ 10.9] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  461     2    10  329     0     0    0     0     5    0    30  
Growth 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  
Initial Bse:    0  461     2    10  329     0     0    0     0     5    0    30  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  461     2    10  329     0     0    0     0     5    0    30  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  485     2    11  346     0     0    0     0     5    0    32  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     0  485     2    11  346     0     0    0     0     5    0    32  
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   497 xxxx xxxxx  xxxx xxxx xxxxx   874 xxxx   264  
Potent Cap.: xxxx xxxx xxxxx  1067 xxxx xxxxx  xxxx xxxx xxxxx   320 xxxx   775  
Move Cap.:   xxxx xxxx xxxxx  1058 xxxx xxxxx  xxxx xxxx xxxxx   313 xxxx   762  
Volume/Cap:  xxxx xxxx  xxxx  0.01 xxxx  xxxx  xxxx xxxx  xxxx  0.02 xxxx  0.04  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.1  
Control Del:xxxxx xxxx xxxxx   8.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.9  
LOS by Move:   *    *     *     A    *     *     *    *     *     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx     0 xxxx xxxxx   313 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  16.7 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             10.9 
ApproachLOS:        *                *                *                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 



Ex AM                      Wed Jul 12, 2006 14:52:20                Page 11-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #27 State Route 86 & Countryside Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: B[ 10.7] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  433     2    10  324     0     0    0     0     5    0    30  
Growth 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  
Initial Bse:    0  433     2    10  324     0     0    0     0     5    0    30  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  433     2    10  324     0     0    0     0     5    0    30  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  456     2    11  341     0     0    0     0     5    0    32  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     0  456     2    11  341     0     0    0     0     5    0    32  
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   468 xxxx xxxxx  xxxx xxxx xxxxx   839 xxxx   249  
Potent Cap.: xxxx xxxx xxxxx  1094 xxxx xxxxx  xxxx xxxx xxxxx   336 xxxx   790  
Move Cap.:   xxxx xxxx xxxxx  1085 xxxx xxxxx  xxxx xxxx xxxxx   328 xxxx   777  
Volume/Cap:  xxxx xxxx  xxxx  0.01 xxxx  xxxx  xxxx xxxx  xxxx  0.02 xxxx  0.04  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.1  
Control Del:xxxxx xxxx xxxxx   8.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.8  
LOS by Move:   *    *     *     A    *     *     *    *     *     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx     0 xxxx xxxxx   328 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.0 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  16.2 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             10.7 
ApproachLOS:        *                *                *                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing AM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #28 State Route 86 & W McCabe Rd                                    
******************************************************************************** 
Average Delay (sec/veh):      6.0       Worst Case Level Of Service: C[ 19.7] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  0  1  0    1  0  0  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      42  210     1    32  182    84    45   38    29     1   72    37  
Growth 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  
Initial Bse:   42  210     1    32  182    84    45   38    29     1   72    37  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   42  210     1    32  182    84    45   38    29     1   72    37  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    44  221     1    34  192    88    47   40    31     1   76    39  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    44  221     1    34  192    88    47   40    31     1   76    39  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1  6.5   6.2   7.1  6.5   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  290 xxxx xxxxx   232 xxxx xxxxx   691  634   256   668  677   242  
Potent Cap.: 1272 xxxx xxxxx  1336 xxxx xxxxx   359  397   783   372  374   797  
Move Cap.:   1261 xxxx xxxxx  1324 xxxx xxxxx   267  367   770   307  346   784  
Volume/Cap:  0.04 xxxx  xxxx  0.03 xxxx  xxxx  0.18 0.11  0.04  0.00 0.22  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.1 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.0 xxxx xxxxx   7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     A    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  361 xxxxx  xxxx  426 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  1.4 xxxxx xxxxx  1.1 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 19.7 xxxxx xxxxx 16.6 xxxxx  
Shared LOS:    *    *     *     *    *     *     *    C     *     *    C     *   
ApproachDel:    xxxxxx           xxxxxx             19.7             16.6 
ApproachLOS:        *                *                C                C         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                                Scenario Report                                  
Scenario:             Ex PM 
 
Command:              Ex PM 
Volume:               Ex PM 
Geometry:             Default Geometry 
Impact Fee:           Default Impact Fee 
Trip Generation:      none 
Trip Distribution:    Project 
Paths:                Default Paths 
Routes:               Default Routes 
Configuration:        Default Configuration 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                            Impact Analysis Report                               
                               Level Of Service                                  
 
Intersection                               Base           Future       Change    
                                         Del/   V/       Del/   V/       in      
                                     LOS Veh    C    LOS Veh    C                
# 21 State Route 86 & I-8 WB         C  23.1 0.805   C  23.1 0.805  + 0.000 D/V  
 
# 22 State Route 86 & I-8 EB         C  25.7 0.836   C  25.7 0.836  + 0.000 D/V  
 
# 23 State Route 86 & Wake Ave       B  18.0 0.505   B  18.0 0.505  + 0.000 D/V  
 
# 24 State Route 86 & Danenberg Rd   B  14.8 0.286   B  14.8 0.286  + 0.000 D/V  
 
# 25 SR-86 & Horne Rd                B  13.7 0.000   B  13.7 0.000  + 0.000 D/V  
 
# 26 State Route 86 & Willow Bend D  B  11.3 0.000   B  11.3 0.000  + 0.000 D/V  
 
# 27 State Route 86 & Countryside D  B  11.1 0.000   B  11.1 0.000  + 0.000 D/V  
 
# 28 State Route 86 & W McCabe Rd    C  19.7 0.000   C  19.7 0.000  + 0.000 D/V  
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #21 State Route 86 & I-8 WB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.805 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        23.1 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  2  0  0    0  0  1  1  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:     158  598     0     0  852   109     0    0     0   103    2   293  
Growth 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  
Initial Bse:  158  598     0     0  852   109     0    0     0   103    2   293  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:  158  598     0     0  852   109     0    0     0   103    2   293  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   166  629     0     0  897   115     0    0     0   108    2   308  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  166  629     0     0  897   115     0    0     0   108    2   308  
PCE 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  
MLF 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  
Final Vol.:   166  629     0     0  897   115     0    0     0   108    2   308  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  1.00  1.00 0.92  0.92  1.00 1.00  1.00  0.85 0.85  0.85  
Lanes:       1.00 2.00  0.00  0.00 1.77  0.23  0.00 0.00  0.00  0.26 0.01  0.73  
Final Sat.:  1769 3538     0     0 3083   394     0    0     0   419    8  1192  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.09 0.18  0.00  0.00 0.29  0.29  0.00 0.00  0.00  0.26 0.26  0.26  
Crit Moves:   ****                  ****                              ****       
Green/Cycle: 0.12 0.33  0.00  0.00 0.36  0.36  0.00 0.00  0.00  0.32 0.32  0.32  
Volume/Cap:  0.80 0.55  0.00  0.00 0.80  0.80  0.00 0.00  0.00  0.80 0.80  0.80  
Delay/Veh:   45.9 17.1   0.0   0.0 21.1  21.1   0.0  0.0   0.0  27.5 27.5  27.5  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  45.9 17.1   0.0   0.0 21.1  21.1   0.0  0.0   0.0  27.5 27.5  27.5  
LOS by Move:   D    B     A     A    C     C     A    A     A     C    C     C   
HCM2kAvgQ:      3    5     0     0   11    11     0    0     0    10   10    10  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #22 State Route 86 & I-8 EB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.836 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        25.7 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  2  0  1    1  0  2  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  707   147   349  647     0    70    2   313     0    0     0  
Growth 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  
Initial Bse:    0  707   147   349  647     0    70    2   313     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  707   147   349  647     0    70    2   313     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  744   155   367  681     0    74    2   329     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  744   155   367  681     0    74    2   329     0    0     0  
PCE 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  
MLF 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  
Final Vol.:     0  744   155   367  681     0    74    2   329     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.93  0.83  0.93 0.93  1.00  0.85 0.85  0.85  1.00 1.00  1.00  
Lanes:       0.00 2.00  1.00  1.00 2.00  0.00  0.18 0.01  0.81  0.00 0.00  0.00  
Final Sat.:     0 3538  1583  1769 3538     0   294    8  1314     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.21  0.10  0.21 0.19  0.00  0.25 0.25  0.25  0.00 0.00  0.00  
Crit Moves:        ****        ****             ****                             
Green/Cycle: 0.00 0.25  0.25  0.25 0.35  0.00  0.30 0.30  0.30  0.00 0.00  0.00  
Volume/Cap:  0.00 0.84  0.39  0.84 0.55  0.00  0.84 0.84  0.84  0.00 0.00  0.00  
Delay/Veh:    0.0 28.2  19.3  34.5 16.3   0.0  31.6 31.6  31.6   0.0  0.0   0.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 28.2  19.3  34.5 16.3   0.0  31.6 31.6  31.6   0.0  0.0   0.0  
LOS by Move:   A    C     B     C    B     A     C    C     C     A    A     A   
HCM2kAvgQ:      0    8     2     7    5     0    10   10    10     0    0     0  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #23 State Route 86 & Wake Ave                                       
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.505 
Loss Time (sec):      16 (Y+R=4.0 sec)  Average Delay (sec/veh):        18.0 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include           Ovl        
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  1  1  0    1  0  1  1  0    0  1  0  1  0    1  0  1  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      61  421    34   240  531   108   100   47    49    46   40   280  
Growth 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  
Initial Bse:   61  421    34   240  531   108   100   47    49    46   40   280  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   61  421    34   240  531   108   100   47    49    46   40   280  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    64  443    36   253  559   114   105   49    52    48   42   295  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   64  443    36   253  559   114   105   49    52    48   42   295  
PCE 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  
MLF 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  
Final Vol.:    64  443    36   253  559   114   105   49    52    48   42   295  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.92  0.92  0.93 0.91  0.91  0.87 0.87  0.87  0.93 0.98  0.83  
Lanes:       1.00 1.85  0.15  1.00 1.66  0.34  1.00 0.49  0.51  1.00 1.00  1.00  
Final Sat.:  1769 3237   261  1769 2866   583  1661  813   848  1769 1862  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.14  0.14  0.14 0.20  0.20  0.06 0.06  0.06  0.03 0.02  0.19  
Crit Moves:        ****        ****             ****             ****            
Green/Cycle: 0.17 0.27  0.27  0.28 0.39  0.39  0.13 0.13  0.13  0.09 0.09  0.37  
Volume/Cap:  0.22 0.51  0.51  0.51 0.50  0.50  0.51 0.48  0.48  0.32 0.26  0.51  
Delay/Veh:   22.0 18.9  18.9  18.8 14.3  14.3  25.5 25.3  25.3  27.0 26.5  15.4  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  22.0 18.9  18.9  18.8 14.3  14.3  25.5 25.3  25.3  27.0 26.5  15.4  
LOS by Move:   C    B     B     B    B     B     C    C     C     C    C     B   
HCM2kAvgQ:      1    4     4     4    5     5     3    3     3     1    1     5  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #24 State Route 86 & Danenberg Rd                                   
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.286 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        14.8 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    1  0  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  287    28   127  475     0     0    0     0    67    0   131  
Growth 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  
Initial Bse:    0  287    28   127  475     0     0    0     0    67    0   131  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  287    28   127  475     0     0    0     0    67    0   131  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  302    29   134  500     0     0    0     0    71    0   138  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  302    29   134  500     0     0    0     0    71    0   138  
PCE 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  
MLF 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  
Final Vol.:     0  302    29   134  500     0     0    0     0    71    0   138  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.92  0.92  0.93 0.93  1.00  1.00 1.00  1.00  0.93 1.00  0.83  
Lanes:       0.00 1.82  0.18  1.00 2.00  0.00  0.00 0.00  0.00  1.00 0.00  1.00  
Final Sat.:     0 3181   310  1769 3538     0     0    0     0  1769    0  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.09  0.09  0.08 0.14  0.00  0.00 0.00  0.00  0.04 0.00  0.09  
Crit Moves:   ****                  ****                                    **** 
Green/Cycle: 0.00 0.28  0.28  0.25 0.44  0.00  0.00 0.00  0.00  0.27 0.00  0.27  
Volume/Cap:  0.00 0.34  0.34  0.31 0.32  0.00  0.00 0.00  0.00  0.15 0.00  0.32  
Delay/Veh:    0.0 17.4  17.4  18.8 10.9   0.0   0.0  0.0   0.0  16.6  0.0  17.8  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 17.4  17.4  18.8 10.9   0.0   0.0  0.0   0.0  16.6  0.0  17.8  
LOS by Move:   A    B     B     B    B     A     A    A     A     B    A     B   
HCM2kAvgQ:      0    3     3     2    3     0     0    0     0     1    0     2  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #25 SR-86 & Horne Rd                                                
******************************************************************************** 
Average Delay (sec/veh):      1.1       Worst Case Level Of Service: B[ 13.7] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  2  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      12  217     0     0  406    63    39    0    16     0    0     0  
Growth 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  
Initial Bse:   12  217     0     0  406    63    39    0    16     0    0     0  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12  217     0     0  406    63    39    0    16     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    13  228     0     0  427    66    41    0    17     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    13  228     0     0  427    66    41    0    17     0    0     0  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2 xxxxx xxxx xxxxx  
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3 xxxxx xxxx xxxxx  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  504 xxxx xxxxx  xxxx xxxx xxxxx   620 xxxx   481  xxxx xxxx xxxxx  
Potent Cap.: 1061 xxxx xxxxx  xxxx xxxx xxxxx   452 xxxx   585  xxxx xxxx xxxxx  
Move Cap.:   1052 xxxx xxxxx  xxxx xxxx xxxxx   440 xxxx   576  xxxx xxxx xxxxx  
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  0.09 xxxx  0.03  xxxx xxxx  xxxx  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.5 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     *    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  472 xxxxx  xxxx xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.4 xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 13.7 xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    B     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx             13.7           xxxxxx 
ApproachLOS:        *                *                B                *         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #26 State Route 86 & Willow Bend Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: B[ 11.3] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  335     6    34  576     0     0    0     0     4    0    20  
Growth 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  
Initial Bse:    0  335     6    34  576     0     0    0     0     4    0    20  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  335     6    34  576     0     0    0     0     4    0    20  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  353     6    36  606     0     0    0     0     4    0    21  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     0  353     6    36  606     0     0    0     0     4    0    21  
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   369 xxxx xxxxx  xxxx xxxx xxxxx  1054 xxxx   199  
Potent Cap.: xxxx xxxx xxxxx  1190 xxxx xxxxx  xxxx xxxx xxxxx   250 xxxx   842  
Move Cap.:   xxxx xxxx xxxxx  1180 xxxx xxxxx  xxxx xxxx xxxxx   240 xxxx   828  
Volume/Cap:  xxxx xxxx  xxxx  0.03 xxxx  xxxx  xxxx xxxx  xxxx  0.02 xxxx  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.1  
Control Del:xxxxx xxxx xxxxx   8.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.5  
LOS by Move:   *    *     *     A    *     *     *    *     *     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx     0 xxxx xxxxx   240 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  20.2 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             11.3 
ApproachLOS:        *                *                *                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #27 State Route 86 & Countryside Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      0.6       Worst Case Level Of Service: B[ 11.1] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  321     6    34  546     0     0    0     0     4    0    20  
Growth 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  
Initial Bse:    0  321     6    34  546     0     0    0     0     4    0    20  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  321     6    34  546     0     0    0     0     4    0    20  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  338     6    36  575     0     0    0     0     4    0    21  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     0  338     6    36  575     0     0    0     0     4    0    21  
Critical Gap Module: 
Critical Gp:xxxxx xxxx xxxxx   4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2  
FollowUpTim:xxxxx xxxx xxxxx   2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: xxxx xxxx xxxxx   354 xxxx xxxxx  xxxx xxxx xxxxx  1007 xxxx   192  
Potent Cap.: xxxx xxxx xxxxx  1205 xxxx xxxxx  xxxx xxxx xxxxx   267 xxxx   849  
Move Cap.:   xxxx xxxx xxxxx  1194 xxxx xxxxx  xxxx xxxx xxxxx   256 xxxx   835  
Volume/Cap:  xxxx xxxx  xxxx  0.03 xxxx  xxxx  xxxx xxxx  xxxx  0.02 xxxx  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:   xxxx xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx   0.1  
Control Del:xxxxx xxxx xxxxx   8.1 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx   9.4  
LOS by Move:   *    *     *     A    *     *     *    *     *     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx     0 xxxx xxxxx   256 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  19.3 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx           xxxxxx             11.1 
ApproachLOS:        *                *                *                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                                  Existing PM                                    
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #28 State Route 86 & W McCabe Rd                                    
******************************************************************************** 
Average Delay (sec/veh):      4.7       Worst Case Level Of Service: C[ 19.7] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  0  1  0    1  0  0  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      21  141     1    54  325    20    38   43    17     2   29    38  
Growth 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  
Initial Bse:   21  141     1    54  325    20    38   43    17     2   29    38  
Added Vol:      0    0     0     0    0     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   21  141     1    54  325    20    38   43    17     2   29    38  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    22  148     1    57  342    21    40   45    18     2   31    40  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    22  148     1    57  342    21    40   45    18     2   31    40  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1  6.5   6.2   7.1  6.5   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  373 xxxx xxxxx   159 xxxx xxxxx   715  680   373   711  690   169  
Potent Cap.: 1185 xxxx xxxxx  1420 xxxx xxxxx   346  373   673   348  368   875  
Move Cap.:   1175 xxxx xxxxx  1408 xxxx xxxxx   289  346   662   286  341   861  
Volume/Cap:  0.02 xxxx  xxxx  0.04 xxxx  xxxx  0.14 0.13  0.03  0.01 0.09  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.1 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.1 xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     A    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  348 xxxxx  xxxx  507 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  1.2 xxxxx xxxxx  0.5 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 19.7 xxxxx xxxxx 13.3 xxxxx  
Shared LOS:    *    *     *     *    *     *     *    C     *     *    B     *   
ApproachDel:    xxxxxx           xxxxxx             19.7             13.3 
ApproachLOS:        *                *                C                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                                Scenario Report                                  
Scenario:             Ex plus AM 
 
Command:              Ex plus AM 
Volume:               Ex AM 
Geometry:             Default Geometry 
Impact Fee:           Default Impact Fee 
Trip Generation:      AM Proj 
Trip Distribution:    Project 
Paths:                Default Paths 
Routes:               Default Routes 
Configuration:        Default Configuration 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                            Impact Analysis Report                               
                               Level Of Service                                  
 
Intersection                               Base           Future       Change    
                                         Del/   V/       Del/   V/       in      
                                     LOS Veh    C    LOS Veh    C                
# 21 State Route 86 & I-8 WB         B  19.0 0.625   B  19.2 0.638  + 0.227 D/V  
 
# 22 State Route 86 & I-8 EB         B  19.9 0.595   B  19.9 0.610  + 0.020 D/V  
 
# 23 State Route 86 & Wake Ave       B  17.2 0.356   B  17.2 0.362  + 0.038 D/V  
 
# 24 State Route 86 & Danenberg Rd   B  13.5 0.255   B  12.8 0.283   -0.614 D/V  
 
# 25 SR-86 & Horne Rd                B  11.3 0.000   B  11.8 0.000  + 0.510 D/V  
 
# 26 State Route 86 & Willow Bend D  B  10.9 0.000   C  15.6 0.000  + 4.665 D/V  
 
# 27 State Route 86 & Countryside D  B  10.7 0.000   B  14.9 0.000  + 4.141 D/V  
 
# 28 State Route 86 & W McCabe Rd    C  19.7 0.000   C  20.5 0.000  + 0.765 D/V  
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #21 State Route 86 & I-8 WB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.638 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        19.2 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  2  0  0    0  0  1  1  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:     114  456     0     0  595   109     0    0     0   111    2   222  
Growth 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  
Initial Bse:  114  456     0     0  595   109     0    0     0   111    2   222  
Added Vol:      8   27     0     0    9     0     0    0     0     5    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:  122  483     0     0  604   109     0    0     0   116    2   222  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   128  508     0     0  636   115     0    0     0   122    2   234  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  128  508     0     0  636   115     0    0     0   122    2   234  
PCE 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  
MLF 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  
Final Vol.:   128  508     0     0  636   115     0    0     0   122    2   234  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  1.00  1.00 0.91  0.91  1.00 1.00  1.00  0.85 0.85  0.85  
Lanes:       1.00 2.00  0.00  0.00 1.69  0.31  0.00 0.00  0.00  0.34 0.01  0.65  
Final Sat.:  1769 3538     0     0 2928   528     0    0     0   553   10  1058  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.07 0.14  0.00  0.00 0.22  0.22  0.00 0.00  0.00  0.22 0.22  0.22  
Crit Moves:   ****                  ****                              ****       
Green/Cycle: 0.11 0.29  0.00  0.00 0.34  0.34  0.00 0.00  0.00  0.35 0.35  0.35  
Volume/Cap:  0.64 0.50  0.00  0.00 0.64  0.64  0.00 0.00  0.00  0.64 0.64  0.64  
Delay/Veh:   32.1 18.2   0.0   0.0 17.9  17.9   0.0  0.0   0.0  18.9 18.9  18.9  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  32.1 18.2   0.0   0.0 17.9  17.9   0.0  0.0   0.0  18.9 18.9  18.9  
LOS by Move:   C    B     A     A    B     B     A    A     A     B    B     B   
HCM2kAvgQ:      2    4     0     0    7     7     0    0     0     7    7     7  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #22 State Route 86 & I-8 EB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.610 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        19.9 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  2  0  1    1  0  2  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  496   105   186  527     0    61    1   272     0    0     0  
Growth 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  
Initial Bse:    0  496   105   186  527     0    61    1   272     0    0     0  
Added Vol:      0   34    15     0   14     0     0    0     3     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  530   120   186  541     0    61    1   275     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  558   126   196  569     0    64    1   289     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  558   126   196  569     0    64    1   289     0    0     0  
PCE 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  
MLF 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  
Final Vol.:     0  558   126   196  569     0    64    1   289     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.93  0.83  0.93 0.93  1.00  0.85 0.85  0.85  1.00 1.00  1.00  
Lanes:       0.00 2.00  1.00  1.00 2.00  0.00  0.18 0.01  0.81  0.00 0.00  0.00  
Final Sat.:     0 3538  1583  1769 3538     0   293    5  1320     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.16  0.08  0.11 0.16  0.00  0.22 0.22  0.22  0.00 0.00  0.00  
Crit Moves:        ****        ****                  ****                        
Green/Cycle: 0.00 0.26  0.26  0.18 0.29  0.00  0.36 0.36  0.36  0.00 0.00  0.00  
Volume/Cap:  0.00 0.61  0.31  0.61 0.55  0.00  0.61 0.61  0.61  0.00 0.00  0.00  
Delay/Veh:    0.0 20.8  18.3  26.0 18.7   0.0  17.6 17.6  17.6   0.0  0.0   0.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 20.8  18.3  26.0 18.7   0.0  17.6 17.6  17.6   0.0  0.0   0.0  
LOS by Move:   A    C     B     C    B     A     B    B     B     A    A     A   
HCM2kAvgQ:      0    5     2     3    5     0     6    6     6     0    0     0  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #23 State Route 86 & Wake Ave                                       
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.362 
Loss Time (sec):      16 (Y+R=4.0 sec)  Average Delay (sec/veh):        17.2 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include           Ovl        
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  1  1  0    1  0  1  1  0    0  1  0  1  0    1  0  1  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      41  331    51   192  446    94    93   30    10    21   24   120  
Growth 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  
Initial Bse:   41  331    51   192  446    94    93   30    10    21   24   120  
Added Vol:      0   49     4     0   16     0     0    0     0     1    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   41  380    55   192  462    94    93   30    10    22   24   120  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    43  400    58   202  486    99    98   32    11    23   25   126  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   43  400    58   202  486    99    98   32    11    23   25   126  
PCE 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  
MLF 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  
Final Vol.:    43  400    58   202  486    99    98   32    11    23   25   126  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.91  0.91  0.93 0.91  0.91  0.89 0.89  0.89  0.93 0.98  0.83  
Lanes:       1.00 1.75  0.25  1.00 1.66  0.34  1.00 0.75  0.25  1.00 1.00  1.00  
Final Sat.:  1769 3032   439  1769 2866   583  1690 1267   422  1769 1862  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.02 0.13  0.13  0.11 0.17  0.17  0.06 0.02  0.02  0.01 0.01  0.08  
Crit Moves:   ****                  ****        ****                  ****       
Green/Cycle: 0.08 0.27  0.27  0.23 0.42  0.42  0.14 0.14  0.14  0.08 0.08  0.32  
Volume/Cap:  0.29 0.49  0.49  0.49 0.40  0.40  0.40 0.17  0.17  0.16 0.16  0.25  
Delay/Veh:   26.9 18.8  18.8  20.7 12.2  12.2  24.1 22.6  22.6  26.0 26.1  15.4  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  26.9 18.8  18.8  20.7 12.2  12.2  24.1 22.6  22.6  26.0 26.1  15.4  
LOS by Move:   C    B     B     C    B     B     C    C     C     C    C     B   
HCM2kAvgQ:      1    4     4     3    4     4     2    1     1     1    1     2  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #24 State Route 86 & Danenberg Rd                                   
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.283 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        12.8 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    1  0  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  373    58    87  283     0     0    0     0    36    0    49  
Growth 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  
Initial Bse:    0  373    58    87  283     0     0    0     0    36    0    49  
Added Vol:      0   53    11     0   18     0     0    0     0     4    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  426    69    87  301     0     0    0     0    40    0    49  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  448    73    92  317     0     0    0     0    42    0    52  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  448    73    92  317     0     0    0     0    42    0    52  
PCE 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  
MLF 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  
Final Vol.:     0  448    73    92  317     0     0    0     0    42    0    52  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.91  0.91  0.93 0.93  1.00  1.00 1.00  1.00  0.93 1.00  0.83  
Lanes:       0.00 1.72  0.28  1.00 2.00  0.00  0.00 0.00  0.00  1.00 0.00  1.00  
Final Sat.:     0 2981   483  1769 3538     0     0    0     0  1769    0  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.15  0.15  0.05 0.09  0.00  0.00 0.00  0.00  0.02 0.00  0.03  
Crit Moves:        ****        ****                              ****            
Green/Cycle: 0.00 0.51  0.51  0.18 0.36  0.00  0.00 0.00  0.00  0.11 0.00  0.11  
Volume/Cap:  0.00 0.29  0.29  0.29 0.25  0.00  0.00 0.00  0.00  0.21 0.00  0.29  
Delay/Veh:    0.0  8.5   8.5  22.0 13.7   0.0   0.0  0.0   0.0  24.8  0.0  25.4  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0  8.5   8.5  22.0 13.7   0.0   0.0  0.0   0.0  24.8  0.0  25.4  
LOS by Move:   A    A     A     C    B     A     A    A     A     C    A     C   
HCM2kAvgQ:      0    3     3     1    2     0     0    0     0     1    0     1  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #25 SR-86 & Horne Rd                                                
******************************************************************************** 
Average Delay (sec/veh):      1.6       Worst Case Level Of Service: B[ 11.8] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  2  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      23  279     0     0  143    20    57    0    14     0    0     0  
Growth 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  
Initial Bse:   23  279     0     0  143    20    57    0    14     0    0     0  
Added Vol:      0   65     0     0   21     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   23  344     0     0  164    20    57    0    14     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    24  362     0     0  173    21    60    0    15     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    24  362     0     0  173    21    60    0    15     0    0     0  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2 xxxxx xxxx xxxxx  
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3 xxxxx xxxx xxxxx  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  204 xxxx xxxxx  xxxx xxxx xxxxx   433 xxxx   203  xxxx xxxx xxxxx  
Potent Cap.: 1368 xxxx xxxxx  xxxx xxxx xxxxx   580 xxxx   838  xxxx xxxx xxxxx  
Move Cap.:   1357 xxxx xxxxx  xxxx xxxx xxxxx   563 xxxx   824  xxxx xxxx xxxxx  
Volume/Cap:  0.02 xxxx  xxxx  xxxx xxxx  xxxx  0.11 xxxx  0.02  xxxx xxxx  xxxx  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  7.7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     *    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  600 xxxxx  xxxx xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.4 xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 11.8 xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    B     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx             11.8           xxxxxx 
ApproachLOS:        *                *                B                *         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #26 State Route 86 & Willow Bend Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.2       Worst Case Level Of Service: C[ 15.6] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  461     2    10  329     0     0    0     0     5    0    30  
Growth 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  
Initial Bse:    0  461     2    10  329     0     0    0     0     5    0    30  
Added Vol:      2   32     0     0   11    11    32    0     6     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    2  493     2    10  340    11    32    0     6     5    0    30  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     2  519     2    11  358    12    34    0     6     5    0    32  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     2  519     2    11  358    12    34    0     6     5    0    32  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  379 xxxx xxxxx   531 xxxx xxxxx   668 xxxx   384   932 xxxx   281  
Potent Cap.: 1179 xxxx xxxxx  1036 xxxx xxxxx   372 xxxx   664   247 xxxx   758  
Move Cap.:   1169 xxxx xxxxx  1028 xxxx xxxxx   347 xxxx   653   238 xxxx   746  
Volume/Cap:  0.00 xxxx  xxxx  0.01 xxxx  xxxx  0.10 xxxx  0.01  0.02 xxxx  0.04  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.1  
Control Del:  8.1 xxxx xxxxx   8.5 xxxx xxxxx xxxxx xxxx  10.6 xxxxx xxxx  10.0  
LOS by Move:   A    *     *     A    *     *     *    *     B     *    *     B   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   347 xxxx xxxxx   238 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  16.5 xxxx xxxxx  20.5 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     C    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx             15.6             11.5 
ApproachLOS:        *                *                C                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #27 State Route 86 & Countryside Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.2       Worst Case Level Of Service: B[ 14.9] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  433     2    10  324     0     0    0     0     5    0    30  
Growth 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  
Initial Bse:    0  433     2    10  324     0     0    0     0     5    0    30  
Added Vol:      2    2     0     0    6    11    32    0     6     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    2  435     2    10  330    11    32    0     6     5    0    30  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     2  458     2    11  347    12    34    0     6     5    0    32  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     2  458     2    11  347    12    34    0     6     5    0    32  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  369 xxxx xxxxx   470 xxxx xxxxx   627 xxxx   373   861 xxxx   250  
Potent Cap.: 1190 xxxx xxxxx  1092 xxxx xxxxx   396 xxxx   673   276 xxxx   789  
Move Cap.:   1180 xxxx xxxxx  1083 xxxx xxxxx   370 xxxx   662   266 xxxx   776  
Volume/Cap:  0.00 xxxx  xxxx  0.01 xxxx  xxxx  0.09 xxxx  0.01  0.02 xxxx  0.04  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.1  
Control Del:  8.1 xxxx xxxxx   8.4 xxxx xxxxx xxxxx xxxx  10.5 xxxxx xxxx   9.8  
LOS by Move:   A    *     *     A    *     *     *    *     B     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   370 xxxx xxxxx   266 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  15.7 xxxx xxxxx  18.8 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     C    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx             14.9             11.1 
ApproachLOS:        *                *                B                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus AM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #28 State Route 86 & W McCabe Rd                                    
******************************************************************************** 
Average Delay (sec/veh):      6.1       Worst Case Level Of Service: C[ 20.5] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  0  1  0    1  0  0  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      42  210     1    32  182    84    45   38    29     1   72    37  
Growth 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  
Initial Bse:   42  210     1    32  182    84    45   38    29     1   72    37  
Added Vol:      0    3     0     4    8     0     0    0     0     0    0     1  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   42  213     1    36  190    84    45   38    29     1   72    38  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    44  224     1    38  200    88    47   40    31     1   76    40  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    44  224     1    38  200    88    47   40    31     1   76    40  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1  6.5   6.2   7.1  6.5   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  298 xxxx xxxxx   235 xxxx xxxxx   711  654   264   688  697   245  
Potent Cap.: 1263 xxxx xxxxx  1332 xxxx xxxxx   348  386   774   360  365   794  
Move Cap.:   1252 xxxx xxxxx  1321 xxxx xxxxx   256  356   762   296  336   781  
Volume/Cap:  0.04 xxxx  xxxx  0.03 xxxx  xxxx  0.19 0.11  0.04  0.00 0.23  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.1 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.0 xxxx xxxxx   7.8 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     A    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  349 xxxxx  xxxx  417 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  1.5 xxxxx xxxxx  1.1 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 20.5 xxxxx xxxxx 17.0 xxxxx  
Shared LOS:    *    *     *     *    *     *     *    C     *     *    C     *   
ApproachDel:    xxxxxx           xxxxxx             20.5             17.0 
ApproachLOS:        *                *                C                C         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                                Scenario Report                                  
Scenario:             Ex plus PM 
 
Command:              Ex plus PM 
Volume:               Ex PM 
Geometry:             Default Geometry 
Impact Fee:           Default Impact Fee 
Trip Generation:      PM Proj 
Trip Distribution:    Project 
Paths:                Default Paths 
Routes:               Default Routes 
Configuration:        Default Configuration 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                            Impact Analysis Report                               
                               Level Of Service                                  
 
Intersection                               Base           Future       Change    
                                         Del/   V/       Del/   V/       in      
                                     LOS Veh    C    LOS Veh    C                
# 21 State Route 86 & I-8 WB         C  23.1 0.805   C  24.4 0.833  + 1.397 D/V  
 
# 22 State Route 86 & I-8 EB         C  25.7 0.836   C  26.5 0.852  + 0.704 D/V  
 
# 23 State Route 86 & Wake Ave       B  18.0 0.505   B  18.8 0.523  + 0.804 D/V  
 
# 24 State Route 86 & Danenberg Rd   B  14.8 0.286   B  14.4 0.308   -0.398 D/V  
 
# 25 SR-86 & Horne Rd                B  13.7 0.000   C  15.0 0.000  + 1.359 D/V  
 
# 26 State Route 86 & Willow Bend D  B  11.3 0.000   C  21.7 0.000  +10.409 D/V  
 
# 27 State Route 86 & Countryside D  B  11.1 0.000   C  19.5 0.000  + 8.438 D/V  
 
# 28 State Route 86 & W McCabe Rd    C  19.7 0.000   C  20.4 0.000  + 0.760 D/V  
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #21 State Route 86 & I-8 WB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.833 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        24.4 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  2  0  0    0  0  1  1  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:     158  598     0     0  852   109     0    0     0   103    2   293  
Growth 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  
Initial Bse:  158  598     0     0  852   109     0    0     0   103    2   293  
Added Vol:      5   18     0     0   30     0     0    0     0    17    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:  163  616     0     0  882   109     0    0     0   120    2   293  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   172  648     0     0  928   115     0    0     0   126    2   308  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  172  648     0     0  928   115     0    0     0   126    2   308  
PCE 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  
MLF 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  
Final Vol.:   172  648     0     0  928   115     0    0     0   126    2   308  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  1.00  1.00 0.92  0.92  1.00 1.00  1.00  0.85 0.85  0.85  
Lanes:       1.00 2.00  0.00  0.00 1.78  0.22  0.00 0.00  0.00  0.29 0.01  0.70  
Final Sat.:  1769 3538     0     0 3098   383     0    0     0   468    8  1143  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.10 0.18  0.00  0.00 0.30  0.30  0.00 0.00  0.00  0.27 0.27  0.27  
Crit Moves:   ****                  ****                              ****       
Green/Cycle: 0.12 0.33  0.00  0.00 0.36  0.36  0.00 0.00  0.00  0.32 0.32  0.32  
Volume/Cap:  0.83 0.56  0.00  0.00 0.83  0.83  0.00 0.00  0.00  0.83 0.83  0.83  
Delay/Veh:   50.1 17.2   0.0   0.0 22.5  22.5   0.0  0.0   0.0  29.7 29.7  29.7  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  50.1 17.2   0.0   0.0 22.5  22.5   0.0  0.0   0.0  29.7 29.7  29.7  
LOS by Move:   D    B     A     A    C     C     A    A     A     C    C     C   
HCM2kAvgQ:      3    5     0     0   12    12     0    0     0    10   10    10  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #22 State Route 86 & I-8 EB                                         
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.852 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        26.5 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  2  0  1    1  0  2  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  707   147   349  647     0    70    2   313     0    0     0  
Growth 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  
Initial Bse:    0  707   147   349  647     0    70    2   313     0    0     0  
Added Vol:      0   23    10     0   47     0     0    0     9     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  730   157   349  694     0    70    2   322     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  768   165   367  731     0    74    2   339     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  768   165   367  731     0    74    2   339     0    0     0  
PCE 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  
MLF 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  
Final Vol.:     0  768   165   367  731     0    74    2   339     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.93  0.83  0.93 0.93  1.00  0.85 0.85  0.85  1.00 1.00  1.00  
Lanes:       0.00 2.00  1.00  1.00 2.00  0.00  0.18 0.01  0.81  0.00 0.00  0.00  
Final Sat.:     0 3538  1583  1769 3538     0   287    8  1322     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.22  0.10  0.21 0.21  0.00  0.26 0.26  0.26  0.00 0.00  0.00  
Crit Moves:        ****        ****             ****                             
Green/Cycle: 0.00 0.26  0.26  0.24 0.36  0.00  0.30 0.30  0.30  0.00 0.00  0.00  
Volume/Cap:  0.00 0.85  0.41  0.85 0.58  0.00  0.85 0.85  0.85  0.00 0.00  0.00  
Delay/Veh:    0.0 29.1  19.3  36.6 16.4   0.0  33.2 33.2  33.2   0.0  0.0   0.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 29.1  19.3  36.6 16.4   0.0  33.2 33.2  33.2   0.0  0.0   0.0  
LOS by Move:   A    C     B     D    B     A     C    C     C     A    A     A   
HCM2kAvgQ:      0    8     2     7    5     0    10   10    10     0    0     0  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #23 State Route 86 & Wake Ave                                       
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.523 
Loss Time (sec):      16 (Y+R=4.0 sec)  Average Delay (sec/veh):        18.8 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include           Ovl        
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  1  1  0    1  0  1  1  0    0  1  0  1  0    1  0  1  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      61  421    34   240  531   108   100   47    49    46   40   280  
Growth 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  
Initial Bse:   61  421    34   240  531   108   100   47    49    46   40   280  
Added Vol:      0   33     3     0   56     0     0    0     0     4    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   61  454    37   240  587   108   100   47    49    50   40   280  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    64  478    39   253  618   114   105   49    52    53   42   295  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   64  478    39   253  618   114   105   49    52    53   42   295  
PCE 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  
MLF 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  
Final Vol.:    64  478    39   253  618   114   105   49    52    53   42   295  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.92  0.92  0.93 0.91  0.91  0.87 0.87  0.87  0.93 0.98  0.83  
Lanes:       1.00 1.85  0.15  1.00 1.69  0.31  1.00 0.49  0.51  1.00 1.00  1.00  
Final Sat.:  1769 3235   264  1769 2919   537  1661  813   848  1769 1862  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.04 0.15  0.15  0.14 0.21  0.21  0.06 0.06  0.06  0.03 0.02  0.19  
Crit Moves:        ****        ****             ****             ****            
Green/Cycle: 0.15 0.27  0.27  0.26 0.38  0.38  0.12 0.12  0.12  0.08 0.08  0.35  
Volume/Cap:  0.24 0.54  0.54  0.54 0.55  0.55  0.54 0.52  0.52  0.36 0.27  0.54  
Delay/Veh:   22.9 19.3  19.3  20.4 15.0  15.0  26.6 26.2  26.2  27.5 26.7  16.9  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  22.9 19.3  19.3  20.4 15.0  15.0  26.6 26.2  26.2  27.5 26.7  16.9  
LOS by Move:   C    B     B     C    B     B     C    C     C     C    C     B   
HCM2kAvgQ:      1    4     4     4    5     5     3    3     3     1    1     5  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #24 State Route 86 & Danenberg Rd                                   
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.308 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        14.4 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    1  0  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  287    28   127  475     0     0    0     0    67    0   131  
Growth 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  
Initial Bse:    0  287    28   127  475     0     0    0     0    67    0   131  
Added Vol:      0   36     8     0   60     0     0    0     0    13    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    0  323    36   127  535     0     0    0     0    80    0   131  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  340    38   134  563     0     0    0     0    84    0   138  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  340    38   134  563     0     0    0     0    84    0   138  
PCE 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  
MLF 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  
Final Vol.:     0  340    38   134  563     0     0    0     0    84    0   138  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.92  0.92  0.93 0.93  1.00  1.00 1.00  1.00  0.93 1.00  0.83  
Lanes:       0.00 1.80  0.20  1.00 2.00  0.00  0.00 0.00  0.00  1.00 0.00  1.00  
Final Sat.:     0 3135   349  1769 3538     0     0    0     0  1769    0  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.11  0.11  0.08 0.16  0.00  0.00 0.00  0.00  0.05 0.00  0.09  
Crit Moves:   ****                  ****                                    **** 
Green/Cycle: 0.00 0.31  0.31  0.24 0.46  0.00  0.00 0.00  0.00  0.25 0.00  0.25  
Volume/Cap:  0.00 0.35  0.35  0.32 0.34  0.00  0.00 0.00  0.00  0.19 0.00  0.34  
Delay/Veh:    0.0 16.3  16.3  19.3 10.4   0.0   0.0  0.0   0.0  17.8  0.0  18.8  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 16.3  16.3  19.3 10.4   0.0   0.0  0.0   0.0  17.8  0.0  18.8  
LOS by Move:   A    B     B     B    B     A     A    A     A     B    A     B   
HCM2kAvgQ:      0    3     3     2    3     0     0    0     0     1    0     2  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #25 SR-86 & Horne Rd                                                
******************************************************************************** 
Average Delay (sec/veh):      1.1       Worst Case Level Of Service: C[ 15.0] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  2  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      12  217     0     0  406    63    39    0    16     0    0     0  
Growth 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  
Initial Bse:   12  217     0     0  406    63    39    0    16     0    0     0  
Added Vol:      0   43     0     0   73     0     0    0     0     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   12  260     0     0  479    63    39    0    16     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    13  274     0     0  504    66    41    0    17     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    13  274     0     0  504    66    41    0    17     0    0     0  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2 xxxxx xxxx xxxxx  
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3 xxxxx xxxx xxxxx  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  581 xxxx xxxxx  xxxx xxxx xxxxx   719 xxxx   557  xxxx xxxx xxxxx  
Potent Cap.:  993 xxxx xxxxx  xxxx xxxx xxxxx   395 xxxx   530  xxxx xxxx xxxxx  
Move Cap.:    985 xxxx xxxxx  xxxx xxxx xxxxx   385 xxxx   521  xxxx xxxx xxxxx  
Volume/Cap:  0.01 xxxx  xxxx  xxxx xxxx  xxxx  0.11 xxxx  0.03  xxxx xxxx  xxxx  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     *    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  416 xxxxx  xxxx xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  0.5 xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 15.0 xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    C     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx             15.0           xxxxxx 
ApproachLOS:        *                *                C                *         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #26 State Route 86 & Willow Bend Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.1       Worst Case Level Of Service: C[ 21.7] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  335     6    34  576     0     0    0     0     4    0    20  
Growth 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  
Initial Bse:    0  335     6    34  576     0     0    0     0     4    0    20  
Added Vol:      6   22     0     0   37    37    22    0     4     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    6  357     6    34  613    37    22    0     4     4    0    20  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     6  376     6    36  645    39    23    0     4     4    0    21  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     6  376     6    36  645    39    23    0     4     4    0    21  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  694 xxxx xxxxx   392 xxxx xxxxx   957 xxxx   685  1150 xxxx   211  
Potent Cap.:  901 xxxx xxxxx  1166 xxxx xxxxx   237 xxxx   448   175 xxxx   829  
Move Cap.:    894 xxxx xxxxx  1157 xxxx xxxxx   221 xxxx   441   166 xxxx   815  
Volume/Cap:  0.01 xxxx  xxxx  0.03 xxxx  xxxx  0.10 xxxx  0.01  0.03 xxxx  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.1  
Control Del:  9.1 xxxx xxxxx   8.2 xxxx xxxxx xxxxx xxxx  13.2 xxxxx xxxx   9.5  
LOS by Move:   A    *     *     A    *     *     *    *     B     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   221 xxxx xxxxx   166 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  23.2 xxxx xxxxx  27.3 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     C    *     *     D    *     *   
ApproachDel:    xxxxxx           xxxxxx             21.7             12.5 
ApproachLOS:        *                *                C                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #27 State Route 86 & Countryside Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.1       Worst Case Level Of Service: C[ 19.5] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  321     6    34  546     0     0    0     0     4    0    20  
Growth 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  
Initial Bse:    0  321     6    34  546     0     0    0     0     4    0    20  
Added Vol:      6    6     0     0    4    37    22    0     4     0    0     0  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:    6  327     6    34  550    37    22    0     4     4    0    20  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     6  344     6    36  579    39    23    0     4     4    0    21  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     6  344     6    36  579    39    23    0     4     4    0    21  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  628 xxxx xxxxx   361 xxxx xxxxx   875 xxxx   618  1052 xxxx   195  
Potent Cap.:  954 xxxx xxxxx  1198 xxxx xxxxx   270 xxxx   489   204 xxxx   846  
Move Cap.:    946 xxxx xxxxx  1188 xxxx xxxxx   251 xxxx   481   194 xxxx   832  
Volume/Cap:  0.01 xxxx  xxxx  0.03 xxxx  xxxx  0.09 xxxx  0.01  0.02 xxxx  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.1  
Control Del:  8.8 xxxx xxxxx   8.1 xxxx xxxxx xxxxx xxxx  12.6 xxxxx xxxx   9.4  
LOS by Move:   A    *     *     A    *     *     *    *     B     *    *     A   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   251 xxxx xxxxx   194 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.3 xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  20.8 xxxx xxxxx  24.0 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     C    *     *     C    *     *   
ApproachDel:    xxxxxx           xxxxxx             19.5             11.9 
ApproachLOS:        *                *                C                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Existing plus PM                                  
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #28 State Route 86 & W McCabe Rd                                    
******************************************************************************** 
Average Delay (sec/veh):      4.8       Worst Case Level Of Service: C[ 20.4] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  0  1  0    1  0  0  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      21  141     1    54  325    20    38   43    17     2   29    38  
Growth 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  
Initial Bse:   21  141     1    54  325    20    38   43    17     2   29    38  
Added Vol:      0    9     0     3    5     0     0    0     0     0    0     4  
PasserByVol:    0    0     0     0    0     0     0    0     0     0    0     0  
Initial Fut:   21  150     1    57  330    20    38   43    17     2   29    42  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    22  158     1    60  347    21    40   45    18     2   31    44  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    22  158     1    60  347    21    40   45    18     2   31    44  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1  6.5   6.2   7.1  6.5   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  378 xxxx xxxxx   169 xxxx xxxxx   738  701   378   732  711   178  
Potent Cap.: 1180 xxxx xxxxx  1409 xxxx xxxxx   334  363   669   337  358   864  
Move Cap.:   1170 xxxx xxxxx  1397 xxxx xxxxx   276  335   658   276  331   850  
Volume/Cap:  0.02 xxxx  xxxx  0.04 xxxx  xxxx  0.14 0.14  0.03  0.01 0.09  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.1 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.1 xxxx xxxxx   7.7 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     A    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  336 xxxxx  xxxx  506 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  1.3 xxxxx xxxxx  0.5 xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 20.4 xxxxx xxxxx 13.4 xxxxx  
Shared LOS:    *    *     *     *    *     *     *    C     *     *    B     *   
ApproachDel:    xxxxxx           xxxxxx             20.4             13.4 
ApproachLOS:        *                *                C                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                                Scenario Report                                  
Scenario:             NT plus AM 
 
Command:              NT plus AM 
Volume:               NT AM 
Geometry:             Default Geometry 
Impact Fee:           Default Impact Fee 
Trip Generation:      AM Proj 
Trip Distribution:    Project 
Paths:                Default Paths 
Routes:               Default Routes 
Configuration:        Default Configuration 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                            Impact Analysis Report                               
                               Level Of Service                                  
 
Intersection                               Base           Future       Change    
                                         Del/   V/       Del/   V/       in      
                                     LOS Veh    C    LOS Veh    C                
# 21 State Route 86 & I-8 WB         C  21.6 0.595   C  32.9 0.892  +11.303 D/V  
 
# 22 State Route 86 & I-8 EB         C  21.8 0.574   C  31.6 0.904  + 9.715 D/V  
 
# 23 State Route 86 & Wake Ave       B  17.9 0.346   C  26.1 0.701  + 8.159 D/V  
 
# 24 State Route 86 & Danenberg Rd   B  13.5 0.255   B  13.5 0.477  + 0.081 D/V  
 
# 25 SR-86 & Horne Rd                B  11.3 0.000   D  29.2 0.000  +17.865 D/V  
 
# 26 State Route 86 & Willow Bend D  B  10.9 0.000   C  24.9 0.000  +14.011 D/V  
 
# 27 State Route 86 & Countryside D  B  10.7 0.000   C  23.4 0.000  +12.712 D/V  
 
# 28 State Route 86 & W McCabe Rd    C  19.7 0.000   F OVRFL 0.000  + 1.8E+0308  
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #21 State Route 86 & I-8 WB                                         
******************************************************************************** 
Cycle (sec):          75                Critical Vol./Cap.(X):         0.892 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        32.9 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  2  0  0    0  0  1  1  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:     114  456     0     0  595   109     0    0     0   111    2   222  
Growth 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  
Initial Bse:  114  456     0     0  595   109     0    0     0   111    2   222  
Added Vol:      8   27     0     0    9     0     0    0     0     5    0     0  
PasserByVol:  199  238     0     0  194     3     0    0     0    92    0     3  
Initial Fut:  321  721     0     0  798   112     0    0     0   208    2   225  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   338  759     0     0  840   118     0    0     0   219    2   237  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  338  759     0     0  840   118     0    0     0   219    2   237  
PCE 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  
MLF 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  
Final Vol.:   338  759     0     0  840   118     0    0     0   219    2   237  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  1.00  1.00 0.91  0.91  1.00 1.00  1.00  0.85 0.85  0.85  
Lanes:       1.00 2.00  0.00  0.00 1.75  0.25  0.00 0.00  0.00  0.48 0.01  0.51  
Final Sat.:  1769 3538     0     0 3047   428     0    0     0   774    7   837  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.19 0.21  0.00  0.00 0.28  0.28  0.00 0.00  0.00  0.28 0.28  0.28  
Crit Moves:   ****                  ****                                    **** 
Green/Cycle: 0.21 0.40  0.00  0.00 0.31  0.31  0.00 0.00  0.00  0.32 0.32  0.32  
Volume/Cap:  0.89 0.54  0.00  0.00 0.89  0.89  0.00 0.00  0.00  0.89 0.89  0.89  
Delay/Veh:   51.0 17.7   0.0   0.0 34.3  34.3   0.0  0.0   0.0  42.0 42.0  42.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  51.0 17.7   0.0   0.0 34.3  34.3   0.0  0.0   0.0  42.0 42.0  42.0  
LOS by Move:   D    B     A     A    C     C     A    A     A     D    D     D   
HCM2kAvgQ:      8    7     0     0   15    15     0    0     0    14   14    14  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #22 State Route 86 & I-8 EB                                         
******************************************************************************** 
Cycle (sec):          70                Critical Vol./Cap.(X):         0.904 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        31.6 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  2  0  1    1  0  2  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  496   105   186  527     0    61    1   272     0    0     0  
Growth 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  
Initial Bse:    0  496   105   186  527     0    61    1   272     0    0     0  
Added Vol:      0   34    15     0   14     0     0    0     3     0    0     0  
PasserByVol:    0  436   136    41  245     0     1    0   163     0    0     0  
Initial Fut:    0  966   256   227  786     0    62    1   438     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0 1017   269   239  827     0    65    1   461     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0 1017   269   239  827     0    65    1   461     0    0     0  
PCE 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  
MLF 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  
Final Vol.:     0 1017   269   239  827     0    65    1   461     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.93  0.83  0.93 0.93  1.00  0.85 0.85  0.85  1.00 1.00  1.00  
Lanes:       0.00 2.00  1.00  1.00 2.00  0.00  0.12 0.01  0.87  0.00 0.00  0.00  
Final Sat.:     0 3538  1583  1769 3538     0   200    3  1411     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.29  0.17  0.14 0.23  0.00  0.33 0.33  0.33  0.00 0.00  0.00  
Crit Moves:        ****        ****                  ****                        
Green/Cycle: 0.00 0.32  0.32  0.15 0.36  0.00  0.36 0.36  0.36  0.00 0.00  0.00  
Volume/Cap:  0.00 0.90  0.54  0.90 0.65  0.00  0.90 0.90  0.90  0.00 0.00  0.00  
Delay/Veh:    0.0 33.2  20.8  60.7 20.1   0.0  38.7 38.7  38.7   0.0  0.0   0.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 33.2  20.8  60.7 20.1   0.0  38.7 38.7  38.7   0.0  0.0   0.0  
LOS by Move:   A    C     C     E    C     A     D    D     D     A    A     A   
HCM2kAvgQ:      0   12     5     5    7     0    15   15    15     0    0     0  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #23 State Route 86 & Wake Ave                                       
******************************************************************************** 
Cycle (sec):          65                Critical Vol./Cap.(X):         0.701 
Loss Time (sec):      16 (Y+R=4.0 sec)  Average Delay (sec/veh):        26.1 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include           Ovl        
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  1  1  0    1  0  1  1  0    0  1  0  1  0    1  0  1  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      41  331    51   192  446    94    93   30    10    21   24   120  
Growth 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  
Initial Bse:   41  331    51   192  446    94    93   30    10    21   24   120  
Added Vol:      0   49     4     0   16     0     0    0     0     1    0     0  
PasserByVol:   43  280     0    50  231   151   183    0    45     0    0    40  
Initial Fut:   84  660    55   242  693   245   276   30    55    22   24   160  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    88  695    58   255  729   258   291   32    58    23   25   168  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:   88  695    58   255  729   258   291   32    58    23   25   168  
PCE 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  
MLF 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  
Final Vol.:    88  695    58   255  729   258   291   32    58    23   25   168  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.92  0.92  0.93 0.89  0.89  0.88 0.88  0.88  0.93 0.98  0.83  
Lanes:       1.00 1.85  0.15  1.00 1.48  0.52  1.00 0.35  0.65  1.00 1.00  1.00  
Final Sat.:  1769 3226   269  1769 2512   888  1664  587  1077  1769 1862  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.05 0.22  0.22  0.14 0.29  0.29  0.17 0.05  0.05  0.01 0.01  0.11  
Crit Moves:   ****                  ****        ****                  ****       
Green/Cycle: 0.08 0.27  0.27  0.18 0.37  0.37  0.23 0.23  0.23  0.08 0.08  0.26  
Volume/Cap:  0.65 0.80  0.80  0.80 0.77  0.77  0.77 0.24  0.24  0.17 0.18  0.41  
Delay/Veh:   39.7 26.8  26.8  38.4 21.0  21.0  31.2 20.7  20.7  28.7 28.7  20.7  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:  39.7 26.8  26.8  38.4 21.0  21.0  31.2 20.7  20.7  28.7 28.7  20.7  
LOS by Move:   D    C     C     D    C     C     C    C     C     C    C     C   
HCM2kAvgQ:      2    8     8     5    9     9     8    2     2     1    1     3  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #24 State Route 86 & Danenberg Rd                                   
******************************************************************************** 
Cycle (sec):          60                Critical Vol./Cap.(X):         0.477 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        13.5 
Optimal Cycle: OPTIMIZED                Level Of Service:                  B 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    1  0  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  373    58    87  283     0     0    0     0    36    0    49  
Growth 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  
Initial Bse:    0  373    58    87  283     0     0    0     0    36    0    49  
Added Vol:      0   53    11     0   18     0     0    0     0     4    0     0  
PasserByVol:    0  277    41    66  210     0     0    0     0    33    0    46  
Initial Fut:    0  703   110   153  511     0     0    0     0    73    0    95  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  740   116   161  538     0     0    0     0    77    0   100  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  740   116   161  538     0     0    0     0    77    0   100  
PCE 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  
MLF 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  
Final Vol.:     0  740   116   161  538     0     0    0     0    77    0   100  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.91  0.91  0.93 0.93  1.00  1.00 1.00  1.00  0.93 1.00  0.83  
Lanes:       0.00 1.73  0.27  1.00 2.00  0.00  0.00 0.00  0.00  1.00 0.00  1.00  
Final Sat.:     0 2998   469  1769 3538     0     0    0     0  1769    0  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.25  0.25  0.09 0.15  0.00  0.00 0.00  0.00  0.04 0.00  0.06  
Crit Moves:        ****        ****                              ****            
Green/Cycle: 0.00 0.49  0.49  0.18 0.44  0.00  0.00 0.00  0.00  0.13 0.00  0.13  
Volume/Cap:  0.00 0.50  0.50  0.50 0.35  0.00  0.00 0.00  0.00  0.34 0.00  0.50  
Delay/Veh:    0.0 10.5  10.5  23.3 11.4   0.0   0.0  0.0   0.0  24.9  0.0  26.5  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 10.5  10.5  23.3 11.4   0.0   0.0  0.0   0.0  24.9  0.0  26.5  
LOS by Move:   A    B     B     C    B     A     A    A     A     C    A     C   
HCM2kAvgQ:      0    6     6     3    3     0     0    0     0     2    0     2  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #25 SR-86 & Horne Rd                                                
******************************************************************************** 
Average Delay (sec/veh):      5.6       Worst Case Level Of Service: D[ 29.2] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  2  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      23  279     0     0  143    20    57    0    14     0    0     0  
Growth 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  
Initial Bse:   23  279     0     0  143    20    57    0    14     0    0     0  
Added Vol:      0   65     0     0   21     0     0    0     0     0    0     0  
PasserByVol:   56  225     0     0  136    62    93    0    52     0    0     0  
Initial Fut:   79  569     0     0  300    82   150    0    66     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    83  599     0     0  316    86   158    0    69     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    83  599     0     0  316    86   158    0    69     0    0     0  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2 xxxxx xxxx xxxxx  
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3 xxxxx xxxx xxxxx  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  412 xxxx xxxxx  xxxx xxxx xxxxx   845 xxxx   379  xxxx xxxx xxxxx  
Potent Cap.: 1147 xxxx xxxxx  xxxx xxxx xxxxx   333 xxxx   668  xxxx xxxx xxxxx  
Move Cap.:   1137 xxxx xxxxx  xxxx xxxx xxxxx   309 xxxx   657  xxxx xxxx xxxxx  
Volume/Cap:  0.07 xxxx  xxxx  xxxx xxxx  xxxx  0.51 xxxx  0.11  xxxx xxxx  xxxx  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.2 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.4 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     *    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  369 xxxxx  xxxx xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  3.9 xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 29.2 xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    D     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx             29.2           xxxxxx 
ApproachLOS:        *                *                D                *         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #26 State Route 86 & Willow Bend Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.1       Worst Case Level Of Service: C[ 24.9] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  461     2    10  329     0     0    0     0     5    0    30  
Growth 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  
Initial Bse:    0  461     2    10  329     0     0    0     0     5    0    30  
Added Vol:      2   32     0     0   11    11    32    0     6     0    0     0  
PasserByVol:    0  305     0     0  191     0     0    0     0     0    0     0  
Initial Fut:    2  798     2    10  531    11    32    0     6     5    0    30  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     2  840     2    11  559    12    34    0     6     5    0    32  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     2  840     2    11  559    12    34    0     6     5    0    32  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  581 xxxx xxxxx   852 xxxx xxxxx  1030 xxxx   585  1454 xxxx   441  
Potent Cap.:  993 xxxx xxxxx   787 xxxx xxxxx   212 xxxx   511   108 xxxx   616  
Move Cap.:    985 xxxx xxxxx   780 xxxx xxxxx   195 xxxx   503   104 xxxx   606  
Volume/Cap:  0.00 xxxx  xxxx  0.01 xxxx  xxxx  0.17 xxxx  0.01  0.05 xxxx  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.2  
Control Del:  8.7 xxxx xxxxx   9.7 xxxx xxxxx xxxxx xxxx  12.3 xxxxx xxxx  11.3  
LOS by Move:   A    *     *     A    *     *     *    *     B     *    *     B   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   195 xxxx xxxxx   104 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.6 xxxx xxxxx   0.2 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  27.3 xxxx xxxxx  41.6 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     D    *     *     E    *     *   
ApproachDel:    xxxxxx           xxxxxx             24.9             15.6 
ApproachLOS:        *                *                C                C         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #27 State Route 86 & Countryside Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.1       Worst Case Level Of Service: C[ 23.4] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  433     2    10  324     0     0    0     0     5    0    30  
Growth 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  
Initial Bse:    0  433     2    10  324     0     0    0     0     5    0    30  
Added Vol:      2    2     0     0    6    11    32    0     6     0    0     0  
PasserByVol:    0  305     0     0  191     0     0    0     0     0    0     0  
Initial Fut:    2  740     2    10  521    11    32    0     6     5    0    30  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     2  779     2    11  548    12    34    0     6     5    0    32  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     2  779     2    11  548    12    34    0     6     5    0    32  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  570 xxxx xxxxx   791 xxxx xxxxx   989 xxxx   574  1383 xxxx   411  
Potent Cap.: 1002 xxxx xxxxx   829 xxxx xxxxx   226 xxxx   518   121 xxxx   641  
Move Cap.:    994 xxxx xxxxx   822 xxxx xxxxx   208 xxxx   510   116 xxxx   631  
Volume/Cap:  0.00 xxxx  xxxx  0.01 xxxx  xxxx  0.16 xxxx  0.01  0.05 xxxx  0.05  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.0 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.2  
Control Del:  8.6 xxxx xxxxx   9.4 xxxx xxxxx xxxxx xxxx  12.2 xxxxx xxxx  11.0  
LOS by Move:   A    *     *     A    *     *     *    *     B     *    *     B   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx   208 xxxx xxxxx   116 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.6 xxxx xxxxx   0.1 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  25.6 xxxx xxxxx  37.4 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     D    *     *     E    *     *   
ApproachDel:    xxxxxx           xxxxxx             23.4             14.8 
ApproachLOS:        *                *                C                B         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus AM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #28 State Route 86 & W McCabe Rd                                    
******************************************************************************** 
Average Delay (sec/veh): OVERFLOW       Worst Case Level Of Service: F[xxxxx] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  0  1  0    1  0  0  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      42  210     1    32  182    84    45   38    29     1   72    37  
Growth 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  
Initial Bse:   42  210     1    32  182    84    45   38    29     1   72    37  
Added Vol:      0    3     0     4    8     0     0    0     0     0    0     1  
PasserByVol:   58  217     0    58  109    24    16  105    74     0   78    72  
Initial Fut:  100  430     1    94  299   108    61  143   103     1  150   110  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   105  453     1    99  315   114    64  151   108     1  158   116  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:   105  453     1    99  315   114    64  151   108     1  158   116  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1  6.5   6.2   7.1  6.5   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  438 xxxx xxxxx   464 xxxx xxxxx  1390 1254   392  1383 1310   473  
Potent Cap.: 1121 xxxx xxxxx  1098 xxxx xxxxx   120  172   657   121  159   591  
Move Cap.:   1112 xxxx xxxxx  1088 xxxx xxxxx     0  139   646     0  129   581  
Volume/Cap:  0.09 xxxx  xxxx  0.09 xxxx  xxxx  xxxx 1.08  0.17  xxxx 1.23  0.20  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.3 xxxx xxxxx   0.3 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  8.6 xxxx xxxxx   8.6 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     A    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx    0 xxxxx  xxxx    0 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    *     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx           xxxxxx           xxxxxx 
ApproachLOS:        *                *                F                F         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                                Scenario Report                                  
Scenario:             NT plus PM 
 
Command:              NT plus PM 
Volume:               NT PM 
Geometry:             Default Geometry 
Impact Fee:           Default Impact Fee 
Trip Generation:      PM Proj 
Trip Distribution:    Project 
Paths:                Default Paths 
Routes:               Default Routes 
Configuration:        Default Configuration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 

NT plus PM                 Tue Jul 18, 2006 15:56:20                 Page 2-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                            Impact Analysis Report                               
                               Level Of Service                                  
 
Intersection                               Base           Future       Change    
                                         Del/   V/       Del/   V/       in      
                                     LOS Veh    C    LOS Veh    C                
# 21 State Route 86 & I-8 WB         D  37.2 0.702   F 144.7 1.290  +107.497 D/V 
 
# 22 State Route 86 & I-8 EB         D  39.2 0.734   F 142.3 1.341  +103.120 D/V 
 
# 23 State Route 86 & Wake Ave       C  32.7 0.438   E  75.3 1.082  +42.567 D/V  
 
# 24 State Route 86 & Danenberg Rd   B  15.5 0.280   C  27.9 0.770  +12.387 D/V  
 
# 25 SR-86 & Horne Rd                B  13.7 0.000   F 360.1 0.000  +346.375 D/V 
 
# 26 State Route 86 & Willow Bend D  B  11.3 0.000   F  61.9 0.000  +50.617 D/V  
 
# 27 State Route 86 & Countryside D  B  11.1 0.000   F  52.7 0.000  +41.632 D/V  
 
# 28 State Route 86 & W McCabe Rd    C  19.7 0.000   F OVRFL 0.000  + 1.8E+0308  
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
Intersection                                          Movement LOS  Delay   V/C  
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #21 State Route 86 & I-8 WB                                         
******************************************************************************** 
Cycle (sec):         145                Critical Vol./Cap.(X):         1.290 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):       144.7 
Optimal Cycle: OPTIMIZED                Level Of Service:                  F 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  2  0  0    0  0  1  1  0    0  0  0  0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:     158  598     0     0  852   109     0    0     0   103    2   293  
Growth 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  
Initial Bse:  158  598     0     0  852   109     0    0     0   103    2   293  
Added Vol:      5   18     0     0   30     0     0    0     0    17    0     0  
PasserByVol:  304  376     0     0  555     2     0    0     0   249    0    12  
Initial Fut:  467  992     0     0 1437   111     0    0     0   369    2   305  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   492 1044     0     0 1513   117     0    0     0   388    2   321  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  492 1044     0     0 1513   117     0    0     0   388    2   321  
PCE 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  
MLF 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  
Final Vol.:   492 1044     0     0 1513   117     0    0     0   388    2   321  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  1.00  1.00 0.92  0.92  1.00 1.00  1.00  0.85 0.85  0.85  
Lanes:       1.00 2.00  0.00  0.00 1.86  0.14  0.00 0.00  0.00  0.54 0.01  0.45  
Final Sat.:  1769 3538     0     0 3248   251     0    0     0   884    5   730  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.28 0.30  0.00  0.00 0.47  0.47  0.00 0.00  0.00  0.44 0.44  0.44  
Crit Moves:   ****                  ****                                    **** 
Green/Cycle: 0.22 0.52  0.00  0.00 0.36  0.36  0.00 0.00  0.00  0.34 0.34  0.34  
Volume/Cap:  1.29 0.57  0.00  0.00 1.29  1.29  0.00 0.00  0.00  1.29 1.29  1.29  
Delay/Veh:  205.7 24.5   0.0   0.0  183 182.8   0.0  0.0   0.0 191.4  191 191.4  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh: 205.7 24.5   0.0   0.0  183 182.8   0.0  0.0   0.0 191.4  191 191.4  
LOS by Move:   F    C     A     A    F     F     A    A     A     F    F     F   
HCM2kAvgQ:     34   15     0     0   62    62     0    0     0    52   52    52  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #22 State Route 86 & I-8 EB                                         
******************************************************************************** 
Cycle (sec):         135                Critical Vol./Cap.(X):         1.341 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):       142.3 
Optimal Cycle: OPTIMIZED                Level Of Service:                  F 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  2  0  1    1  0  2  0  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  707   147   349  647     0    70    2   313     0    0     0  
Growth 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  
Initial Bse:    0  707   147   349  647     0    70    2   313     0    0     0  
Added Vol:      0   23    10     0   47     0     0    0     9     0    0     0  
PasserByVol:    0  677   186   114  690     0     3    0   413     0    0     0  
Initial Fut:    0 1407   343   463 1384     0    73    2   735     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0 1481   361   487 1457     0    77    2   774     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0 1481   361   487 1457     0    77    2   774     0    0     0  
PCE 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  
MLF 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  
Final Vol.:     0 1481   361   487 1457     0    77    2   774     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.93  0.83  0.93 0.93  1.00  0.85 0.85  0.85  1.00 1.00  1.00  
Lanes:       0.00 2.00  1.00  1.00 2.00  0.00  0.09 0.01  0.90  0.00 0.00  0.00  
Final Sat.:     0 3538  1583  1769 3538     0   146    4  1466     0    0     0  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.42  0.23  0.28 0.41  0.00  0.53 0.53  0.53  0.00 0.00  0.00  
Crit Moves:        ****        ****                        ****                  
Green/Cycle: 0.00 0.31  0.31  0.21 0.47  0.00  0.39 0.39  0.39  0.00 0.00  0.00  
Volume/Cap:  0.00 1.34  0.73  1.34 0.87  0.00  1.34 1.34  1.34  0.00 0.00  0.00  
Delay/Veh:    0.0  206  46.9 224.7 36.7   0.0 204.9  205 204.9   0.0  0.0   0.0  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0  206  46.9 224.7 36.7   0.0 204.9  205 204.9   0.0  0.0   0.0  
LOS by Move:   A    F     D     F    D     A     F    F     F     A    A     A   
HCM2kAvgQ:      0   55    13    34   26     0    63   63    63     0    0     0  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #23 State Route 86 & Wake Ave                                       
******************************************************************************** 
Cycle (sec):         135                Critical Vol./Cap.(X):         1.082 
Loss Time (sec):      16 (Y+R=4.0 sec)  Average Delay (sec/veh):        75.3 
Optimal Cycle: OPTIMIZED                Level Of Service:                  E 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include           Ovl        
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        1  0  1  1  0    1  0  1  1  0    0  1  0  1  0    1  0  1  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      61  421    34   240  531   108   100   47    49    46   40   280  
Growth 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  
Initial Bse:   61  421    34   240  531   108   100   47    49    46   40   280  
Added Vol:      0   33     3     0   56     0     0    0     0     4    0     0  
PasserByVol:  101  581     0    50  609   399   350    0    87     0    0    40  
Initial Fut:  162 1035    37   290 1196   507   450   47   136    50   40   320  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   171 1089    39   305 1259   534   474   49   143    53   42   337  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:  171 1089    39   305 1259   534   474   49   143    53   42   337  
PCE 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  
MLF 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  
Final Vol.:   171 1089    39   305 1259   534   474   49   143    53   42   337  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  0.93 0.93  0.93  0.93 0.89  0.89  0.87 0.87  0.87  0.93 0.98  0.83  
Lanes:       1.00 1.93  0.07  1.00 1.40  0.60  1.00 0.26  0.74  1.00 1.00  1.00  
Final Sat.:  1769 3399   121  1769 2373  1006  1654  425  1229  1769 1862  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.10 0.32  0.32  0.17 0.53  0.53  0.29 0.12  0.12  0.03 0.02  0.21  
Crit Moves:   ****                  ****        ****                        **** 
Green/Cycle: 0.09 0.38  0.38  0.20 0.49  0.49  0.26 0.26  0.26  0.04 0.04  0.24  
Volume/Cap:  1.08 0.85  0.85  0.85 1.08  1.08  1.08 0.44  0.44  0.80 0.61  0.89  
Delay/Veh:  156.7 44.0  44.0  69.2 82.3  82.3 110.0 41.5  41.5 112.8 78.6  70.9  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh: 156.7 44.0  44.0  69.2 82.3  82.3 110.0 41.5  41.5 112.8 78.6  70.9  
LOS by Move:   F    D     D     E    F     F     F    D     D     F    E     E   
HCM2kAvgQ:      9   22    22    12   47    47    29    7     7     4    3    17  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
 
 
 
  Traffix 7.8.0115 (c) 2006 Dowling Assoc. Licensed to KATZ, OKITSU SAN DIEGO 



NT plus PM                 Tue Jul 18, 2006 15:56:21                 Page 8-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
            2000 HCM Operations Method (Future Volume Alternative)               
******************************************************************************** 
Intersection #24 State Route 86 & Danenberg Rd                                   
******************************************************************************** 
Cycle (sec):          65                Critical Vol./Cap.(X):         0.770 
Loss Time (sec):      12 (Y+R=4.0 sec)  Average Delay (sec/veh):        27.9 
Optimal Cycle: OPTIMIZED                Level Of Service:                  C 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:        Protected        Protected       Split Phase      Split Phase  
Rights:           Include          Include          Include          Include     
Min. Green:     5    5     5     5    5     5     5    5     5     5    5     5  
Lanes:        0  0  1  1  0    1  0  2  0  0    0  0  0  0  0    1  0  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  287    28   127  475     0     0    0     0    67    0   131  
Growth 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  
Initial Bse:    0  287    28   127  475     0     0    0     0    67    0   131  
Added Vol:      0   36     8     0   60     0     0    0     0    13    0     0  
PasserByVol:    0  354    35   146  550     0     0    0     0   169    0   328  
Initial Fut:    0  677    71   273 1085     0     0    0     0   249    0   459  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     0  713    75   287 1142     0     0    0     0   262    0   483  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Reduced Vol:    0  713    75   287 1142     0     0    0     0   262    0   483  
PCE 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  
MLF 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  
Final Vol.:     0  713    75   287 1142     0     0    0     0   262    0   483  
------------|---------------||---------------||---------------||---------------| 
Saturation Flow Module: 
Sat/Lane:    1900 1900  1900  1900 1900  1900  1900 1900  1900  1900 1900  1900  
Adjustment:  1.00 0.92  0.92  0.93 0.93  1.00  1.00 1.00  1.00  0.93 1.00  0.83  
Lanes:       0.00 1.81  0.19  1.00 2.00  0.00  0.00 0.00  0.00  1.00 0.00  1.00  
Final Sat.:     0 3157   331  1769 3538     0     0    0     0  1769    0  1583  
------------|---------------||---------------||---------------||---------------| 
Capacity Analysis Module: 
Vol/Sat:     0.00 0.23  0.23  0.16 0.32  0.00  0.00 0.00  0.00  0.15 0.00  0.31  
Crit Moves:   ****                  ****                                    **** 
Green/Cycle: 0.00 0.27  0.27  0.19 0.38  0.00  0.00 0.00  0.00  0.36 0.00  0.36  
Volume/Cap:  0.00 0.85  0.85  0.85 0.85  0.00  0.00 0.00  0.00  0.41 0.00  0.85  
Delay/Veh:    0.0 30.2  30.2  43.5 23.9   0.0   0.0  0.0   0.0  16.1  0.0  30.9  
User DelAdj: 1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  1.00 1.00  1.00  
AdjDel/Veh:   0.0 30.2  30.2  43.5 23.9   0.0   0.0  0.0   0.0  16.1  0.0  30.9  
LOS by Move:   A    C     C     D    C     A     A    A     A     B    A     C   
HCM2kAvgQ:      0   11    11     5   10     0     0    0     0     4    0    12  
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #25 SR-86 & Horne Rd                                                
******************************************************************************** 
Average Delay (sec/veh):     48.0       Worst Case Level Of Service: F[360.1] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  2  0  0    0  0  0  1  0    0  0  1! 0  0    0  0  0  0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      12  217     0     0  406    63    39    0    16     0    0     0  
Growth 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  
Initial Bse:   12  217     0     0  406    63    39    0    16     0    0     0  
Added Vol:      0   43     0     0   73     0     0    0     0     0    0     0  
PasserByVol:   81  274     0     0  320   152   115    0    79     0    0     0  
Initial Fut:   93  534     0     0  799   215   154    0    95     0    0     0  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:    98  562     0     0  841   226   162    0   100     0    0     0  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:    98  562     0     0  841   226   162    0   100     0    0     0  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx xxxxx xxxx xxxxx   6.4 xxxx   6.2 xxxxx xxxx xxxxx  
FollowUpTim:  2.2 xxxx xxxxx xxxxx xxxx xxxxx   3.5 xxxx   3.3 xxxxx xxxx xxxxx  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: 1077 xxxx xxxxx  xxxx xxxx xxxxx  1451 xxxx   974  xxxx xxxx xxxxx  
Potent Cap.:  647 xxxx xxxxx  xxxx xxxx xxxxx   144 xxxx   305  xxxx xxxx xxxxx  
Move Cap.:    642 xxxx xxxxx  xxxx xxxx xxxxx   125 xxxx   300  xxxx xxxx xxxxx  
Volume/Cap:  0.15 xxxx  xxxx  xxxx xxxx  xxxx  1.30 xxxx  0.33  xxxx xxxx  xxxx  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.5 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del: 11.6 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   B    *     *     *    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx  161 xxxxx  xxxx xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx 18.1 xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx  360 xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    F     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx            360.1           xxxxxx 
ApproachLOS:        *                *                F                *         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #26 State Route 86 & Willow Bend Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.4       Worst Case Level Of Service: F[ 61.9] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  335     6    34  576     0     0    0     0     4    0    20  
Growth 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  
Initial Bse:    0  335     6    34  576     0     0    0     0     4    0    20  
Added Vol:      6   22     0     0   37    37    22    0     4     0    0     0  
PasserByVol:    0  436     0     0  391     0     0    0     0     0    0     0  
Initial Fut:    6  793     6    34 1004    37    22    0     4     4    0    20  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     6  835     6    36 1057    39    23    0     4     4    0    21  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     6  835     6    36 1057    39    23    0     4     4    0    21  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: 1106 xxxx xxxxx   851 xxxx xxxxx  1598 xxxx  1096  2021 xxxx   441  
Potent Cap.:  631 xxxx xxxxx   787 xxxx xxxxx    86 xxxx   259    43 xxxx   617  
Move Cap.:    626 xxxx xxxxx   781 xxxx xxxxx    78 xxxx   255    40 xxxx   606  
Volume/Cap:  0.01 xxxx  xxxx  0.05 xxxx  xxxx  0.30 xxxx  0.02  0.11 xxxx  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx   0.1  xxxx xxxx   0.1  
Control Del: 10.8 xxxx xxxxx   9.8 xxxx xxxxx xxxxx xxxx  19.4 xxxxx xxxx  11.1  
LOS by Move:   B    *     *     A    *     *     *    *     C     *    *     B   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx    78 xxxx xxxxx    40 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   1.1 xxxx xxxxx   0.3 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  69.6 xxxx xxxxx 105.5 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     F    *     *     F    *     *   
ApproachDel:    xxxxxx           xxxxxx             61.9             26.9 
ApproachLOS:        *                *                F                D         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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NT plus PM                 Tue Jul 18, 2006 15:56:21                Page 11-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #27 State Route 86 & Countryside Dr                                 
******************************************************************************** 
Average Delay (sec/veh):      1.3       Worst Case Level Of Service: F[ 52.7] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  1  1  0    1  0  0  1  0    0  1  0  0  1    0  1  0  0  1   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:       0  321     6    34  546     0     0    0     0     4    0    20  
Growth 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  
Initial Bse:    0  321     6    34  546     0     0    0     0     4    0    20  
Added Vol:      6    6     0     0    4    37    22    0     4     0    0     0  
PasserByVol:    0  436     0     0  391     0     0    0     0     0    0     0  
Initial Fut:    6  763     6    34  941    37    22    0     4     4    0    20  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:     6  803     6    36  991    39    23    0     4     4    0    21  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:     6  803     6    36  991    39    23    0     4     4    0    21  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1 xxxx   6.2   7.1 xxxx   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5 xxxx   3.3   3.5 xxxx   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol: 1039 xxxx xxxxx   819 xxxx xxxxx  1516 xxxx  1030  1923 xxxx   425  
Potent Cap.:  669 xxxx xxxxx   809 xxxx xxxxx    98 xxxx   283    51 xxxx   629  
Move Cap.:    663 xxxx xxxxx   802 xxxx xxxxx    89 xxxx   279    47 xxxx   619  
Volume/Cap:  0.01 xxxx  xxxx  0.04 xxxx  xxxx  0.26 xxxx  0.02  0.09 xxxx  0.03  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.0 xxxx xxxxx   0.1 xxxx xxxxx  xxxx xxxx   0.0  xxxx xxxx   0.1  
Control Del: 10.5 xxxx xxxxx   9.7 xxxx xxxxx xxxxx xxxx  18.1 xxxxx xxxx  11.0  
LOS by Move:   B    *     *     A    *     *     *    *     C     *    *     B   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx    89 xxxx xxxxx    47 xxxx xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx   0.9 xxxx xxxxx   0.3 xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx  59.0 xxxx xxxxx  88.9 xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     F    *     *     F    *     *   
ApproachDel:    xxxxxx           xxxxxx             52.7             24.0 
ApproachLOS:        *                *                F                C         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                      Level Of Service Computation Report                        
           2000 HCM Unsignalized Method (Future Volume Alternative)              
******************************************************************************** 
Intersection #28 State Route 86 & W McCabe Rd                                    
******************************************************************************** 
Average Delay (sec/veh): OVERFLOW       Worst Case Level Of Service: F[xxxxx] 
******************************************************************************** 
Approach:      North Bound      South Bound       East Bound       West Bound    
Movement:     L  -  T  -  R    L  -  T  -  R    L  -  T  -  R    L  -  T  -  R   
------------|---------------||---------------||---------------||---------------| 
Control:       Uncontrolled     Uncontrolled      Stop Sign        Stop Sign   
Rights:           Include          Include          Include          Include     
Lanes:        1  0  0  1  0    1  0  0  1  0    0  0  1! 0  0    0  0  1! 0  0   
------------|---------------||---------------||---------------||---------------| 
Volume Module:  
Base Vol:      21  141     1    54  325    20    38   43    17     2   29    38  
Growth 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  
Initial Bse:   21  141     1    54  325    20    38   43    17     2   29    38  
Added Vol:      0    9     0     3    5     0     0    0     0     0    0     4  
PasserByVol:  122  245     0   143  238    10    14  130    96     0  156   177  
Initial Fut:  143  395     1   200  568    30    52  173   113     2  185   219  
User 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  
PHF Adj:     0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  0.95 0.95  0.95  
PHF Volume:   151  416     1   211  598    32    55  182   119     2  195   231  
Reduct Vol:     0    0     0     0    0     0     0    0     0     0    0     0  
Final Vol.:   151  416     1   211  598    32    55  182   119     2  195   231  
Critical Gap Module: 
Critical Gp:  4.1 xxxx xxxxx   4.1 xxxx xxxxx   7.1  6.5   6.2   7.1  6.5   6.2  
FollowUpTim:  2.2 xxxx xxxxx   2.2 xxxx xxxxx   3.5  4.0   3.3   3.5  4.0   3.3  
------------|---------------||---------------||---------------||---------------| 
Capacity Module: 
Cnflict Vol:  639 xxxx xxxxx   427 xxxx xxxxx  1985 1773   634  1923 1788   436  
Potent Cap.:  945 xxxx xxxxx  1133 xxxx xxxxx    46   83   479    51   81   620  
Move Cap.:    937 xxxx xxxxx  1123 xxxx xxxxx     0   56   471     0   54   610  
Volume/Cap:  0.16 xxxx  xxxx  0.19 xxxx  xxxx  xxxx 3.27  0.25  xxxx 3.58  0.38  
------------|---------------||---------------||---------------||---------------| 
Level Of Service Module: 
2Way95thQ:    0.6 xxxx xxxxx   0.7 xxxx xxxxx  xxxx xxxx xxxxx  xxxx xxxx xxxxx  
Control Del:  9.6 xxxx xxxxx   8.9 xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
LOS by Move:   A    *     *     A    *     *     *    *     *     *    *     *   
Movement:     LT - LTR - RT    LT - LTR - RT    LT - LTR - RT    LT - LTR - RT   
Shared Cap.: xxxx xxxx xxxxx  xxxx xxxx xxxxx  xxxx    0 xxxxx  xxxx    0 xxxxx  
SharedQueue:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
Shrd ConDel:xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx xxxxx xxxx xxxxx  
Shared LOS:    *    *     *     *    *     *     *    *     *     *    *     *   
ApproachDel:    xxxxxx           xxxxxx           xxxxxx           xxxxxx 
ApproachLOS:        *                *                F                F         
******************************************************************************** 
Note: Queue reported is the number of cars per lane. 
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NT plus PM                 Tue Jul 18, 2006 15:56:21                Page 13-1    
-------------------------------------------------------------------------------- 
                                  Willow Bend                                    
                               Near Term plus PM                                 
-------------------------------------------------------------------------------- 
                           Base Queue Report (cars)                              
-------------------------------------------------------------------------------- 
 
                        Northbound     Southbound     Eastbound      Westbound   
 Node Intersection     L -- T -- R    L -- T -- R    L -- T -- R    L -- T -- R  
  
#21   [HCM2kAvgQ]:      7    9    0    0   20   20    0    0    0   17   17   17 
#22   [HCM2kAvgQ]:      0   15    5   13    9    0   16   16   16    0    0    0 
#23   [HCM2kAvgQ]:      2    8    8    8    8    8    5    4    4    2    2    9 
#24   [HCM2kAvgQ]:      0    3    3    2    3    0    0    0    0    1    0    2 
#25   [2Way95thQ]:    0.0 xxxx xxxx xxxx xxxx xxxx  0.4  0.4  0.4 xxxx xxxx xxxx 
#26   [2Way95thQ]:   xxxx xxxx xxxx  0.1 xxxx xxxx xxxx xxxx xxxx  0.1  0.1  0.1 
#27   [2Way95thQ]:   xxxx xxxx xxxx  0.1 xxxx xxxx xxxx xxxx xxxx  0.1  0.1  0.1 
#28   [2Way95thQ]:    0.1 xxxx xxxx  0.1 xxxx xxxx  1.2  1.2  1.2  0.5  0.5  0.5 
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Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Westbound

Existing, AM Peak

335 

114

352

801

335

3
5

2
 

3
5

2

1
1
4

595109

114

2

2
2

8
 

2
2

8

456

222

111



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Eastbound

Existing, AM Peak

334 

186

264

784

334

2
4
8
 

2
4
8
 

1
0
5

1
8

6

105

1

527

496

2
6
3
 

2
6
4

186

61

272



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Wake Ave

Existing, AM Peak

165 

133

192

269

759

165

2
6

8
 

2
6

9

4
1

331

1
9

1
 

1
9

1

5141

24

21

120192
446

94

30

10

93
1
9
2

133



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Danenberg Rd

Existing, AM Peak

85 

87

216

388

85

1
4

2
 

1
4

1
373

2
1

5
 

2
1

6

58

36

4987
283

8
7



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Westbound

Existing, PM Peak

398 

158

481

1037

398

4
8

0
 

4
8

1

1
5
8

852109

158

2

2
9

9

2
9

9

598

293

103



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Eastbound

Existing, PM Peak

385 

349

354

1088

385

3
5
3

 

3
5
4
 

1
4
7

3
4

9

147

2

647

707

3
2
3

 

3
2
4

349

70

313



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Wake Ave

Existing, PM Peak

366 

196

240

320

1122

366

3
1

9
 

3
2

0

6
1

421

2
2

7
 

2
2

8

3461

40

46

280240
531

108

47

49

100
2
4
0

196



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Danenberg Rd

Existing, PM Peak

198 

127

238

563

198

2
3

7
 

2
3

8
287

1
5

7
 

1
5

8

28

67

131127
475

1
2
7



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Eastbound
Existing with Project, AM Peak

337

186

271

794

337

2
6
5
 

2
6
5
 

1
2
0

1
8
6

120

1

541

530

2
7
0
 

2
7
1

186

61

275



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Eastbound
Existing with Project, AM Peak

337

186

271

794

337

2
6
5
 

2
6
5
 

1
2
0

1
8
6

120

1

541

530

2
7
0
 

2
7
1

186

61

275



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Wake Ave

Existing with Project, AM Peak

166

133

192

278

769

166

2
7
8
 

2
7
7

4
1

356203

380

742

2
1
7
 

2
1
8

22

5541

24

22

120192
462

94

30

10

93
1

9
2

133



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Danenberg Rd
Existing with Project, AM Peak

89 

87

248

424

89

1
5
1
 

1
5
0

356203

426

742

2
4
7
 

2
4
8

22

69

40

4987
301

8
7



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Westbound
Existing with Project, PM Peak

415 

163

496

1074

415

4
9
6
 

4
9
5

1
6
3

882109

163

2

3
0
8
 

3
0
8

616

293

120



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Eastbound
Existing with Project, PM Peak

394 

349

365

1108

394

3
6
5
 

3
6
5
 

1
5
7

3
4
9

157

2

694

730

3
4
7
 

3
4
7

349

70

322



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Wake Ave

Existing with Project, PM Peak

370 

196

240

348

1154

370

3
4
8
 

3
4
7

6
1

356203

454

742

2
4
5
 

2
4
6

22

3761

40

50

280240
587

108

47

49

100
2

4
0

196



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Danenberg Rd
Existing with Project, PM Peak

211 

127

268

606

211

2
6
7
 

2
6
8

356203

323

742

1
7
9
 

1
8
0

22

36

80

131127
535

1
2
7



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Westbound

Near Term, AM Peak

430

313

451

1194

430

4
5

0
 

4
5

1

3
1
3

789112

313

2

3
4

7
 

3
4

7

694

225

203



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at I-8 Eastbound

Near Term, AM Peak

497 

227 

466 

1190

497

4
6
6

 

4
6
6

 

2
4
1

2
2

7

241

1

772

932

3
8
6
 

3
8
6

227

61

435



Stable  /  Unstable  /  Stop-and-Go
                                                         X<1200             1200<X<1500                       1500<X

Traffic Flows

Lane Volumes (ILV/Hr)

Critical Lane Summary

Phase 1 Phase 2 Phase 3 Phase 4

Phase 1:

Phase 2:

Phase 3:

Phase 4:

Total:

ILV Calculation
SR-86 at Wake Ave

Near Term, AM Peak

205 

361

242 

461 

1269

205

4
6

1
 

4
6

1

8
4

611

3
3

1
 

3
3

1

5184

24

21

160242
677

245

30

55

276
2
4
2

361



Stable  /  Unstable  /  Stop-and-Go
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1.0 Introduction 
This document is an Addendum to the City of El Centro Zone Change 05-05 and Tentative 
Subdivision Map Willow Bend Final Environmental Impact Report (SCH# 2005101128; hereafter 
referred to as the Final EIR or 2007 Final EIR). The Addendum analyzes the environmental effects of 
the proposed changes to the Final EIR from 2007, which analyzed potential environmental impacts 
associated with the development of the Willow Bend project. The Addendum has been prepared in 
accordance with relevant provisions of the California Environmental Quality Act (CEQA) of 1970 (as 
amended) and the State CEQA Guidelines. 

According to Section 15164 of the State CEQA Guidelines, an addendum to a previously certified EIR 
or Negative Declaration is the appropriate environmental document in instances when “only minor 
technical changes or additions are necessary” and when the new information does not involve new 
significant environmental effects beyond those identified in the previous EIR. 

This Addendum describes the details of the updated Tentative Subdivision Map (TM) for the Willow 
Bend project in the City of El Centro and compares its impacts to those identified in the Final EIR. 
The analysis herein demonstrates that the proposed addendum involves only minor technical 
changes to the Final EIR that was adopted in February 2007 and would not result in any new or 
increased severity significant environmental effects beyond those identified in the Final EIR. As such, 
an addendum is the appropriate environmental document under CEQA.  

2.0 Project Description 
The City of El Centro proposes to amend the 2007 Willow Bend TM which was addressed in a Final 
EIR. The Final EIR is a comprehensive environmental document that reviewed potential 
environmental impacts associated with the development of the Willow Bend housing project. The 
currently approved Final EIR would allow for 131 single-family residences, a 1.67-acre park, and a 
3.02-acre retention basin on a subdivision of 38 acres.  

The project site is located north of McCabe, east of South Clark Road, and west of State Route 86 
(SR-86) in the southern part of the city of El Centro (Figures 1-3). The proposed project site remains 
in agricultural production and is surrounded by residential development to the north and east, and 
agricultural land to the west and south. Access to the project site would be provided from SR-86 by 
two driveways, Willow Bend Drive and Countryside Drive. The proposed project would amend the 
approved TM (Figure 4) and update the original conditions of approval that were included in the 
Final EIR. 

The addendum compares the impacts from the proposed project with the impacts presented in the 
2007 Final EIR for the adopted project. The proposed project would allow for 120 units in comparison 
to 131 single-family residences approved in the Final EIR. The proposed 11-unit reduction in the 
number of residential units results in an 8% decrease from the original map. A comparison of Figure 4 
(Approved TM) and Figure 5 (Proposed TM) shows that the 11-unit decrease allows for the 
accommodation of an on-site 1.37-acre park in the center of the site. The on-site retention basin 
under the revised proposal would be 1.452 acres compared to the 3.02 acres for the original map.   
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FIGURE 2
Project Location on USGS Map

Map Source: USGS 7.5 minute topographic map series, El Centro quadrangle, 1976, T16S R14E
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FIGURE 3
Project Location on Aerial Photograph

S
R

 8
6

B
e

v
e

rl
y
 L

n

P
a

ta
g

o
n

ia
 P

l

Duff Rd

W Horne Rd

V
ir

g
in

ia
 L

n

K
ilg

o
re

 R
d

S
R

 8
6

B
e

v
e

rl
y
 L

n

P
a

ta
g

o
n

ia
 P

l

Duff Rd

W Horne Rd

V
ir

g
in

ia
 L

n

K
ilg

o
re

 R
d

Image Source: NearMap (flown July 2022)

0 400Feet [

Project Boundary

M:\JOBS5\9938\common_gis\MXD\fig3_aerial.mxd   07/22/2022   bma 



M:\JOBS5\9938\env\graphics\fig4_addendum.afdesign 11/29/24 bma 

Map Source: Development Design & Engineering, Inc. 

FIGURE 4 
Approved Tentative Subdivision Map 

0 200 Feet



M:\JOBS5\9938\env\graphics\fig5_addendum.afdesign 11/29/24 bma 

Map Source: LC Engineering Consultants, Inc. 

FIGURE 5 
Proposed Tentative Subdivision Map 
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Unlike the original TM approval, the Date Drain No. 3 would be unaffected by project grading under 
the revised TM. Additionally, the addendum addresses the applicant’s requested changes and 
updates to the original project conditions of approval as they apply to issue areas (e.g., traffic 
conditions of approval). The applicant-requested changes are described below. 

List of Applicant-Requested Changes to Original Conditions of Approval 

Proposed Amendments to Conditions 

Condition 1: The project shall include the development of a maximum of 134 single-family residential 
lots with average minimum lot sizes of 7,200 square feet. The residences located on lots 129-134 shall 
be limited to a single story. 

Change to: The project shall include the development of a maximum of 120 single-family 
residential lots with an average minimum lot size of 6,000 square feet. 

Condition 10: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (2.7%) or provide the appropriate Traffic Impact Fee (TIF), towards the widening of 
Highway 86 between McCabe Road and the project site to four lanes along the project frontage. 

Change to: Prior to the recording of the first final map, the applicant shall complete or 
provide security for the widening of Highway 86 (4th Street) to a four-lane right-of-way width 
along the project frontage prior to recording of the first final map.  

The widening, including any required deceleration and acceleration lanes north and south of 
the development frontage, shall be completed prior to the issuance of the 60th certificate of 
occupancy, as determined by the approved Caltrans [California Department of 
Transportation] ICE [Intersection Control Evaluation] Study or other Caltrans requirements. 

The No. 2 southbound lane shall merge into the No. 1 southbound lane such that the 
Countryside Drive and Highway 86 intersection transitions to a single southbound lane at the 
intersection. 

Condition 12: Prior to the issuance of the first certificate of occupancy, the applicant shall signalize 
the Highway 86 and Countryside intersection. 

Change to: Prior to the issuance of the 1st certificate of occupancy, and contingent upon 
approval by Caltrans, the applicant shall complete improvements to the intersection at 
Highway 86 (4th Street) and Countryside Drive to provide full directional access to the 
development. Final intersection improvements shall be designed and constructed in 
accordance with the results of the Caltrans Intersection Control Evaluation (ICE) and shall be 
completed no later than the issuance of the 60th certificate of occupancy, or as determined 
by the approved Caltrans ICE Study. 

Condition 16: Prior to the recordation of the final map, the applicant shall be required to enter into 
an agreement with the City for the payment of a fair share cost to mitigate the operation and 
maintenance impacts to fire and police services caused by the approval of the project. The 
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description of the security for the agreement and the method of payment shall be included in the 
agreement. 

Change to: The applicant agrees to pay standard Police and Fire Impact fees as part of 
building permit issuance unless deferred as approved by the City of El Centro. 

Condition 17: Prior to the first final inspection, the existing Date Drain abutting the western boundary 
of the project site shall be pipelined, undergrounded and landscaped in accordance with the 
specifications of the Imperial Irrigation District (IID). In addition, the private delivery canal located 
along the southern boundary of the project site shall be removed. 

Change to: Access to the Date Drain by the public shall be secured with a four-foot-high, 
three-rail wood fence along the western project site boundary. Fencing shall be installed 
prior to the completion of Grass Street/6th Street. The applicant shall coordinate with the 
Imperial Irrigation District for maintenance access requirements.  

Condition 18: Prior to the issuance of building permits, a trunk sewer line shall be provided along the 
eastern boundary of the project adjacent to Highway 86 (outside CalTrans’ right-of-way) extending 
to the southern boundary, as per city standards. 

Change to: Prior to the issuance of the first certificate of occupancy, a trunk sewer line shall 
be installed on Carl Street to connect to the existing lift station at Highway 86 (4th Street) and 
Willow Bend Drive. The trunk sewer line may be constructed within the right-of-way within 
the development (Carl Street) or adjacent to Highway 86 (4th Street). The Countryside Drive 
sewer line shall be sized and placed to allow connection from the development at the west. 
The developer shall be reimbursed for any additional costs incurred due to upsizing by the 
development to the west.  

Condition 19: A six (6’) foot high solid decorative block/masonry or stucco wall shall be provided 
along the eastern boundary of lots 1-14 and 129, the western boundary of lots 32 and 134, and the 
northern boundary of lots 129-134. 

Change to: A six (6) foot high solid decorative block/masonry wall shall be provided along 
the western Highway 86 right-of-way line (eastern boundary of lots 1-14) and along the 
property lines abutting the park (eastern boundary of lots 81 and 70 and western boundary 
of lots 80 and 71). A vinyl or composite fencing shall be installed along the southern project 
boundary (southern boundary of lots 14-31 and western boundary of lot 31). 

Condition 20: The proposed storm water retention basin for the project site shall be developed in 
accordance with the City’s design standards for retention basins. 

Change to: The proposed stormwater retention basin for the project site shall be developed 
in accordance with the City’s design standard for retention basins. This requires a wrought 
iron fence with pilasters along the perimeter of the basin abutting and visible from the public 
right-of-way. 
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Condition 21: Prior to the close of the sale of the thirteenth lot, the applicant shall establish a 
Lighting/Landscaping Maintenance Assessment District for the project in order to pay for the 
maintenance of any lighting, landscaping, and Park/Recreation facilities, including graffiti abatement, 
within the public right-of-way, IID easements, retention basin, park and multi-use trail. 

Change to: Prior to the issuance of the thirteenth certificate of occupancy, the applicant shall 
establish a Lighting and Landscape Maintenance District (LLMD) for the project. The LLMD 
shall pay for the maintenance of any lighting, landscaping, park, and recreation facilities, 
including graffiti abatement, within the public right-of-way, IID easement, retention basin 
and the park. 

Condition 26: The applicant shall be responsible for any costs associated with right-of-way 
acquisition, if necessary. In the event the acquisition of right-of-way is needed, applicant shall enter 
into an agreement with the City prior to the approval of the final map to pay for the costs of acquiring 
off-site real property interests and to complete the improvements required herein at such time as 
the City acquires an interest in the real property that will permit the improvements to be made by 
the applicant. 

Change to: The applicant shall be responsible for any costs associated with right-of-way 
acquisition for the purposes of ingress or egress to the project site along Willow Bend Drive 
and Countryside Drive, if necessary to accommodate required off-site improvements. 

Condition 28: Relocation and underground plans for canals and drains shall be designed to maintain 
existing flow rates and structure capacity to the satisfaction of the City and Imperial Irrigation District. 

Change to: The construction of Countryside Drive crossing over the IID Date Drain must be 
completed prior to the issuance of the 80th certificate of occupancy. The threshold for this 
condition may be extended prior to the issuance of the 100th certificate of occupancy if 
circumstances beyond the applicants control occur that delay this improvement, as approved 
by the City Engineer and the Community Development Director.  

The road crossing shall consist of two travel lanes, with no parking lanes, and shall include 
curb, gutter, and sidewalks on each side. City participation on all costs related to the IID drain 
construction and Countryside Drive improvements will be three hundred twenty-five 
thousand dollars, through a reimbursement agreement between City and applicant. 

Condition 29: The project shall provide a 1.6 acre park in accordance with the City’s specifications. 
In-lieu park fees shall be paid for any park area located within the IID easement. 

Change to: The applicant shall construct or provide security for a 1.3-acre improved park. The 
park shall include a multi-use grass field, park lighting, hard surface court, multi-use path, 
picnic, and playground area. The park is to be completed prior to 50% of the certificates of 
occupancy are issued. The developer shall provide park renderings and construction plans 
and cost estimates to the City of El Centro for review prior to filing of the first final map. Park 
development impact fees shall be waived by the City if park costs are higher than the 
subdivisions’ park development impact fees to the satisfaction of the Community 
Development Director. 
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Condition 30: The project shall provide the following minimum building setbacks: front yard, twenty 
(20’) feet; side yards, five (5’) feet on one side and ten (10’) feet on the other side; exterior side yard, 
fifteen (15’) feet; and rear yard, five (5’) feet for single story and twenty-five (25’) feet for two story. 

Change to: The project shall provide the minimum building setbacks in accordance with the 
R1-Single Family Residential Zone development standards. 

Condition 31: Prior to the first final inspection of each phase of development, all street dedications 
and off-site improvements (curb, gutter, sidewalk, and paving) shall be provided in accordance with 
the City’s Subdivision Ordinance including parkways not less than 6.5 feet wide, measured from the 
face of the curb to the outside edge of the sidewalk. 

Change to: Prior to the issuance of the first certificate of occupancy of each phase of 
development, all street dedications and off-site improvements (curb, gutter, sidewalk, and 
paving) for each phase shall be provided in accordance with the City’s Subdivision Ordinance. 

Condition 33: Prior to the first final inspection, the applicant shall provide a minimum of two trees 
per lot within the parkway strip. Said trees shall be selected from the City’s tree list and consist of a 
variety of trees. Street themes shall be provided. 

Change to: Prior to the issuance of the certificate of occupancy of each residence, the 
applicant shall provide a minimum of one tree within the parkway strip on Countryside Drive 
only and one tree within the front yard landscaped area per lot. Said trees shall be selected 
from the City’s list and consist of a variety of trees. The remaining lots shall provide two trees 
in the front yard. 

Condition 34: Prior to the issuance of each building permit, the applicant shall pay the appropriate 
development impact and sewer/water capacity fees. 

Change to: Prior to the issuance of each building permit, the applicant shall pay the 
appropriate development impact and sewer and water capacity fees unless deferred to prior 
to the issuance of a certificate of occupancy in compliance with Ordinance 21-03 and subject 
to the approval of the City Manager. Payment must clear prior to the issuance of a certificate 
of occupancy. 

Condition 35: Fire hydrants, markers, and water mains shall be provided in accordance with the Fire 
Department’s specifications. All fire hydrants shall be on a looped water system and shall be in service 
before any combustible construction begins. 

Change to: Fire hydrants markers and water mains shall be provided in accordance with the 
Fire Department’s specifications. Fire hydrants shall be on a looped water system. Any 
combustible construction shall not begin until a fire hydrant is in service within 150 feet of 
construction activity. Applicant shall provide a phasing plan to the Engineering Division 
showing compliance with this condition prior to the issuance of the certificate of compliance.  
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Condition 38: Developer shall coordinate project flood protection improvements with current efforts 
of the Imperial Irrigation District and other public agencies to provide regional flood protection 
facilities, if applicable. 

Change to: The developer shall work directly with IID to obtain an encroachment permit for 
project related improvements on IID system facilities. 

Condition 41: The project shall comply with applicable staff comments labeled Exhibit A of the 
Planning Commission staff report and all other applicable Federal, State and local codes, ordinances 
and resolutions. 

Change to: Applicable off-site improvements shall be completed or secured to the 
satisfaction of the City Engineer prior to the recordation of each final map. 

Proposed New Conditions 

Condition 43: Public landscaping improvements shall be installed along the northern side of Willow 
Bend Drive, West side of Carl Street, South of lot 13, North side of lot 1, and West and East side of 
Grass (6th) Street in the side yards of the noted locations and homes. Public landscaping 
improvements shall be included in the lighting and landscape maintenance district. 

Condition 44: A school bus loading area shall be installed in front of the park area, unless otherwise 
determined by the school districts that the location would be unfeasible for a school bus loading 
area. 

Proposed Conditions of Approval Requested to be Eliminated 

Condition 3: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (4.9%), or provide the appropriate Traffic Impact Fee (TIF), towards the provision of 
a westbound right-turn lane and a second northbound left-turn lane at the westbound ramp of 
Highway 86 and Interstate 8.  

Condition 4: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (4.6%), or provide the appropriate Traffic Impact Fee (TIF), towards the provision of 
a two eastbound right-turn lanes and a second southbound left-turn lane at the eastbound ramp of 
Highway 86 and Interstate 8.  

Condition 5: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (4.7%), or provide the appropriate Traffic Impact Fee (TIF), towards the construction 
of a second eastbound left-turn lane at the intersection of Highway 86 and Wake Avenue. 

Condition 6: Prior to the recordation of the final map, the applicant shall construct a raised median 
for full turning movement with southbound acceleration and deceleration lanes with a left turn in 
pocket and left turn at Highway 86 and Horne Road. (As per attached Exhibit A-1, subject to a credit 
for other traffic impact fees or reimbursement from other benefited projects in the area, at the City’s 
option. 
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Condition 7: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (13.8%), or provide the appropriate Traffic Impact Fee (TIF), towards the construction 
of a right turn in/right turn out island from Willow Bend Drive at Highway 86. 

 Reasoning: This improvement has already been completed. 

Condition 8: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (1.5%), or provide the appropriate Traffic Impact Fee (TIF), towards the signalization 
of the Highway 86 and west McCabe Road intersection as well as the provision of a dedicated 
eastbound and westbound left turn pockets.  

 Reasoning: This signal light has already been installed. 

Condition 9: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (5.6%), or provide the appropriate Traffic Impact Fee (TIF), towards the widening of 
Highway 86 between Wake Avenue and Interstate 8 to six (6) lanes.  

 Reasoning: Work improvements have already been completed.  

Condition 11: Prior to the recordation of the final map, the applicant shall either pay the City a fair 
share payment (4.6%), or provide the appropriate Traffic Impact Fee (TIF), towards the widening of 
Highway 86 between Danenberg Drive and Wake Avenue to four (4) lanes. 

Reasoning: Condition can take place when other neighboring frontage properties are 
developed. 

Condition 42: The project shall provide a 20-foot multi-use trail with a split rail fence at its center 
along the northern boundary and a 10-foot multi-use trail along the western boundary of the project 
site. 

Reason: No longer part of the project. 

Potential environmental impacts associated with development according to the General Plan were 
evaluated in the Final EIR, which is incorporated herein by reference and available at El Centro City 
Hall and on the City's website. 

3.0 Zone Change 05-05 and Tentative Subdivision 
Map Willow Bend EIR 

The City of El Centro prepared an EIR for the Willow Bend project in accordance with the 
requirements of CEQA and the State CEQA Guidelines. A Notice of Preparation (NOP) was filed with 
the California Office of Planning and Research and distributed to public agencies and interested 
parties for a 30-day public review period. The Draft EIR was circulated for a 45-day public review 
period that ran from August 9, 2006, to September 22, 2006. The Final EIR was certified in February 
2007 by the City Council of the City of El Centro. 
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As noted previously, the EIR addresses the potential environmental effects associated with the 
development of the Willow Bend project, which includes annexation to the City of El Centro and 
residential subdivision of 131 single-family residences. The scope of the EIR includes environmental 
issues determined to be potentially significant based on the Initial Study and responses to the NOP. 
The following issues are addressed in detail in the EIR: 

• Agriculture and Forestry Resources 
• Air Quality 
• Biological Resources 
• Cultural and Tribal Cultural Resources 
• Geology and Soils 
• Hazards and Hazardous Materials 
• Noise 
• Public Services and Utilities 
• Transportation and Traffic 

The Final EIR identifies significant and unavoidable impacts related to agriculture resources and air 
quality. 

4.0 Environmental Impacts of Proposed Project  
This section addresses each of the environmental issues discussed in the Final EIR to determine 
whether or not the proposed project has the potential to create new significant impacts or a 
substantial increase in the significance of a previously identified significant impact as compared to 
what was identified in the Final EIR. 

4.1 Agriculture and Forestry Resources 

2007 Final EIR 

The Final EIR states that the project site is considered to contain Farmland of Statewide Importance. 
Table 5.1-3 of the Final EIR includes a soils summary for the acreage of the project site. The Final EIR 
concluded that the conversion of agricultural land to urban use would constitute a significant loss of 
Prime Farmland or Farmland of Statewide Importance, and potential impacts would be significant 
and unavoidable.  

As noted in the Final EIR, the Imperial County Assessor’s office indicated that no active Williamson 
Act contracts encumber the project site. Therefore, no impacts Williamson Act contract lands were 
identified. Additionally, the Final EIR identified the surrounding area to be composed of residential 
and agricultural uses. The proposed project would conflict with agricultural land use to the west and 
south of the site; however, the eventual conversion of the lands to urban uses was analyzed in the 
Final EIR and potential impacts were disclosed and mitigated where feasible. Therefore, impacts 
would be less than significant. 
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Proposed Project 

Housing development under the proposed Willow Bend Project would continue to occur on land 
that is designated as Farmland of Statewide Importance, as shown in the Final EIR and California 
Important Farmland Finder. The project could contribute to the significant impact associated with 
the General Plan Update by converting sites containing designated farmlands to residential use. 
However, because the project does not include any land use designation changes beyond those 
included in the Final EIR, it would not result in any new significant impact identified in the Final EIR.  

Because the City and Sphere of Influence (SOI) include no Williamson Act contracts or agriculturally 
zoned land, the Project would similarly have no conflict related to Williamson Act contracts. The 
project site is designated as a Low Density Residential land use in the Land Use Map in the City of El 
Centro General Plan 2040. Thus, it would not result in any new significant impact or increased severity 
of a previously identified significant impact. 

4.2 Air Quality 

Consistency with Applicable Air Quality Plan 

2007 Final EIR 

The Final EIR determined that the proposed project was not consistent with the Imperial County Air 
Quality Attainment Plan (Attainment Plan) and the State Implementation Plan for PM10 in the Imperial 
Valley due to the proposed project resulting in a higher density and generating more vehicle trips. 
Therefore, impacts would be considered significant and unavoidable. 

Proposed Project 

The incremental decrease in the number of units associated with the project (11 units) would not 
affect the conclusions presented in the Final EIR. Impacts would remain significant and unavoidable. 

Cumulative Increase in Emissions 

2007 Final EIR 

Tables 5.2-3 and 5.2-4 in the Final EIR provide an analysis of both short-term construction emissions 
and long-term emissions, respectively. Analysis in the Final EIR found that without mitigation 
measures, all short-term construction emissions were considered to have significant impacts. 
Mitigation measures AQ 5.2-1 through AQ 5.2-9 were included in the Final EIR in respect to short-
term construction emissions. These measures would reduce the project-related emissions to levels 
less than significant. 

Long-term emissions as a result of the proposed project were found to be below the Imperial County 
Air Pollution Control District (ICAPCD) thresholds of significance. Therefore, long-term impacts as a 
result of the project were considered less than significant.  

https://maps.conservation.ca.gov/DLRP/CIFF/
https://maps.conservation.ca.gov/DLRP/CIFF/
https://cityofelcentro.org/communitydevelopment/wp-content/uploads/sites/14/2022/04/GP2040-Land-Use-Map.pdf
https://cityofelcentro.org/communitydevelopment/wp-content/uploads/sites/14/2022/04/GP2040-Land-Use-Map.pdf
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Proposed Project: 

The proposed project would contribute to the significant and unavoidable air quality impacts 
identified in the Final EIR by accommodating additional housing throughout the City, but would not 
accommodate any housing development beyond that noted in the City’s General Plan. Additionally, 
all development under the project would be subject to applicable ICAPCD requirements as well as 
mitigation measures AQ 5.2-1 through AQ 5.2-9 from the Final EIR. As such, both construction and 
operational emission impacts associated with development under the project would remain 
significant and unavoidable.  

Odors Impacts 

2007 Final EIR 

The Final EIR notes that the project presented the potential for the generation of objectionable odors 
in the form of diesel exhaust in the immediate vicinity of the site during construction. However, the 
emissions would rapidly dissipate and be diluted by the atmosphere downwind of the emission 
sources. The Final EIR cites the ICAPCD CEQA Air Quality Handbook, which provides screening level 
distances for potential odor impacts. According to the handbook, if a project is proposed within one 
mile of a wastewater treatment plant, sanitary landfill, composting station, feedlot, asphalt batching 
plant, painting/coating operation, or rendering plant, a potential odor problem may result. The 
project site is approximated one-quarter mile north of a horse stable and the ICAPCD was contacted 
at the time of the Final EIR to request an any odor complaints were lodged in the project area. The 
ICAPCD indicated that no odor complaints were submitted within the last year at the time of the 
request. Due to this result, the Final EIR concluded that the project would not subject a substantial 
amount of people to objectionable odors.  

Proposed Project 

The proposed project does not include heavy industrial or agricultural uses that are typically 
associated with objectionable odors. The project would involve the use of diesel-powered equipment 
during construction which may be noticeable at adjacent properties; however, construction activities 
would be temporary, and the odors would dissipate quickly in an outdoor environment. There is no 
evidence that the project would require a major change to the 2007 Final EIR. Therefore, the project 
would not result in any new or increased severity significant odor impact beyond that identified in 
the Final EIR.  

4.3 Biological Resources 

2007 Final EIR 

A field survey and literature review were conducted for the Final EIR in 2005 by Michael Brandman 
Associates. The Final EIR determined that there would be construction-related, temporary impacts 
to sensitive wildlife species including the burrowing owl and Cooper’s hawk, when nesting. In regards 
to impacts to the burrowing owl, the field survey concluded that owls were utilizing the IID’s drains 
in the survey area, and would be adversely impacted on a short-term basis during construction 
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activities to underground the drains. Construction activities would include potential direct fatalities 
to the owls, and result in displacement of owls and burrows.  

Additionally, long-term indirect impacts would occur as a result of the residential development. The 
impacts would include increased recreational use of the berms, and the overall impact would include 
increased harassment of owls due to human activity and pets utilizing the berms. Development of 
the project site was determined to result in long-term permanent impacts to 38 acres of burrowing 
owl foraging, dispersing, and nesting habitat. Mitigation measures BR 5.3-1 through BR 5.3-8 were 
included in the Final EIR in respect to burrowing owls and nesting birds to reduce impacts to a level 
less than significant.  

Proposed Project 

As described in the 2007 Final EIR, the proposed project also has the potential to result in direct 
impacts to nesting birds (including the burrowing owl) within the project area if vegetation removal 
occurs during the typical bird breeding season. Direct impacts to nesting birds would be considered 
significant and require mitigation. As conditions have not changed on the site, the proposed project 
would be subject to the mitigation measures established in the Final EIR, BR 5.3-1 through BR 5.3-8. 
The project would not result in a new significant impact, nor would a substantial increase in the 
severity of impacts occur from that described in the 2007 Final EIR. 

4.4 Cultural Resources 

2007 Final EIR 

The Final EIR included a cultural resource survey prepared by Michael Brandman Associates in 
February 2006. The analysis concluded that there was a low potential for impacts to prehistoric 
cultural resources. However, if in the event that prehistoric cultural resources are accidentally 
discovered, the potential impacts would be mitigated by the implementation of measures CR 5.4-1 
and CR 5.4-2 and considered less than significant.  

Proposed Project 

The proposed project could contribute to potential significant impacts to historical resources as 
identified in the Final EIR. Since there is always the potential for undiscovered resources to be 
uncovered, the mitigation measures from the 2007 Final EIR would continue to apply. The impacts 
would remain potentially significant and mitigated. 

4.5 Geology and Soils 

2007 Final EIR 

Section 5.5 of the Final EIR provides an analysis of the geology and soils impacts associated with the 
project. The Final EIR determined that the project site does not lie within a State of California 
Alquist-Priolo Earthquake Fault Zone; however, there is still potential for seismic activity that could 
produce moderate to strong ground motion from earthquakes in the region. Structures would be 
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required to incorporate earthquake-reducing design with the latest Uniform Building Code and 
California Building Code and the appropriate seismic design criteria. As discussed in Section 5.5.1, 
Existing Conditions of the Final EIR, the project site is not anticipated to be impacted by landslides, 
volcanic hazards, tsunamis, seiches, or flooding. In addition, the Final EIR found that the potential for 
liquefaction induced settlements to occur on the project site is low and impacts were considered to 
be less than significant.  

The Final EIR also found that critically expansive soils were present around the project site; thus, there 
is the potential for soils to have high potential for expansion. Additionally, the EIR states that 
groundwater was encountered at a level of eight feet below ground surface during the geotechnical 
investigation. Soils encountered below three feet have the potential to pump groundwater under 
heavy construction wheel loads due to the silty conditions in the near surface soils. Therefore, light 
earthmoving equipment should be anticipated for use on the project site during construction 
activities to reduce the potential for groundwater pumping. The Final EIR included measures GS 5.5-1 
through GS 5.5-6 to address these impacts. After implementation of the measures, geology and soils 
impacts would be reduced to less than significant.  

Proposed Project 

A site-specific geotechnical investigation was not conducted for the currently proposed project as 
conditions have not changed. There is no evidence that the project would require a major change 
to the 2007 Final EIR. The proposed project would be subject to all mitigation measures GS 5.5-1 
through GS 5.5-6 from the Final EIR. The project would not result in a new significant impact, nor 
would a substantial increase in the severity of impacts occur from that described in the 2007 Final 
EIR. 

4.6 Hazards and Hazardous Materials 

2007 Final EIR 

Section 5.6 of the Final EIR details the analysis of the hazards and hazardous materials associated 
with the project. A Phase I Environmental Site Assessment was prepared for the project site prior to 
the completion of the Final EIR.  

a. Short-Term Impacts: 

The Final EIR states that grading and construction activities may involve the limited transport, storage, 
usage, or disposal of hazardous materials such as the fueling and/or servicing of construction 
equipment. Such activity is subject to federal, state, and local health and safety requirements. It is 
likely that the construction phase of the project will generate hazardous waste such as paint, 
therefore the project would be subject to the Conditionally Exempt Small Quantity Generator 
Program. Contractors would be required to employ a licensed hazardous waste hauler to obtain and 
transport such waste. This requirement would ensure that no significant short-term impacts would 
occur.  
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b. Long-Term Impacts: 

The Final EIR found that there was the potential for previously unknown hazardous materials to be 
encountered during project development from historical use of the project site. Long-term impacts 
were identified and mitigation measures HM 5.6-1 and HM 5.6-2 were included to reduce 
project-related hazardous material impacts to less than significant.  

Proposed Project 

If grading of the project site were to encounter any hazardous materials within the soil under the 
project site, the project would be required to comply with policies contained in the Final EIR, and 
regulations imposed by federal, state, and local agencies, including the U.S. Environmental Protection 
Agency, California Department of Health Services, Imperial County Waste Management Department, 
Regional Water Quality Control Board – Colorado River Basin Region, Salton Sea Air Basin Air 
Pollution Control District, and the City of El Centro Fire Department. Based on the foregoing analysis 
and information, there is no evidence that the project would require a major change to the 2007 
Final EIR. The proposed project would follow the mitigation measures presented in the Final EIR. The 
project would not result in a new significant impact, nor would a substantial increase in the severity 
of impacts from that described in the Final EIR occur.  

4.7 Noise 

2007 Final EIR 

Section 5.7 of the 2007 Final EIR analyzed noise impacts based on the noise assessment prepared 
for the proposed project by VRPA Technologies, Inc. in March 2006. The Final EIR identified 
short-term noise impacts during construction and included mitigation measure N 5.7-1 to ensure 
that noise level standards are met. 

Proposed Project 

The proposed project would involve construction and operational noise nearly identical to that 
identified in the 2007 Final EIR. The project would produce short-term noise impacts associated with 
construction due to noise generating vehicles and construction operations. Impacts would remain 
potentially significant, however; mitigation measure N 5.7-1 from the Final EIR would apply to 
development under the project. The proposed project would not create any new significant impact 
related to short-term construction noise, nor would there be a substantial increase in the severity of 
impacts from that described in the 2007 Final EIR.  

The proposed project would contribute to traffic on the local roadways, however there is no evidence 
that the proposed project would not increase the severity of this already identified significant impact 
or result in any new significant impact related to traffic noise.  
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4.8 Public Services and Utilities 

2007 Final EIR 

The Final EIR addressed fire protection services, police protection services, public education, libraries, 
parks and recreational services and facilities, potable water services, wastewater, solid waste, energy, 
and telecommunications. Fire and police protection impacts were determined to be potentially 
significant due to the project having the potential to increase demands for both services which would 
have an adverse impact on response times and staffing ratios. The Final EIR included mitigation 
measures PSU 5.8-1 and 5.8-2 that required the applicant to enter into an agreement that will 
mitigate operational impacts to fire and police services caused by the approval of the project. 
Additionally, the Final EIR included mitigation measure T 5.8-1 which would mitigate the operational 
impacts to the Imperial Valley Telecommunications Authority. Potential impacts on schools, library 
services, parks and recreation, potable water, solid waste, energy, and telecommunications were 
deemed less than significant.  

Proposed Project 

The proposed project would include the development of 120 single-family homes and would not 
result in a need for any new or expanded public services. In addition, the project would not result in 
a need for a new or expanded fire, police, school, library, park or other public facility. The project 
would continue to be subject to mitigation measures PSU 5.8-1 and 5.8-2 from the Final EIR as they 
relate to fire and police services. Therefore, the project would not create any new significant impacts, 
nor would there be a substantial increase in the severity of impacts from that described in the 2007 
Final EIR. 

In regards to utilities, the proposed project would extend water service connections from IID, and 
would connect to the existing sewer line. Due to the proposed homesite lots being accounted for in 
the 2007 Final EIR, there is no evidence that the project would require a major change to the Final 
EIR. The proposed project would be subject to the mitigation in the Final EIR for telecommunications, 
T 5.8-1. The project would not create any new significant impacts, nor would there be a substantial 
increase in the severity of impacts from that described in the 2007 Final EIR. 

4.9 Transportation and Traffic 

2007 Final EIR 

A Traffic Impact Study (TIS) was prepared for the Final EIR by Katz, Okitsu & Associates in July 2006. 
The TIS and Final EIR did not identify any significant impacts due to transportation and traffic issues; 
however, there were nine conditions of approval for nine different intersections and roadway 
segments near the project site when the Final EIR was adopted that would be implemented 
throughout phases of the project (TT 6-1 through TT 6-2). 
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Proposed Project 

A Transportation Assessment for the proposed project was prepared by Linscott, Law & Greenspan, 
Engineers (LLG) on June 27, 2022. The assessment is included as Attachment 1. The assessment 
provided analysis to determine which of the original conditions of approval for the approved Willow 
Bend Project are still necessary given the current traffic situation surrounding the project site. The 
assessment reviewed 10 conditions of approval. Specifically, the analysis focused on whether the 
following 10 improvements are still necessary: 

1. SR-86 between Interstate 8 (I-8) eastbound ramps and Wake Avenue – contribute a fair-share 
to widen to six lanes. 

2. SR-86/I-8 westbound ramp – contribute a fair-share to construct a westbound right-turn lane 
and a second northbound left-turn lane. 

3. SR-86/I-8 eastbound ramp – contribute a fair-share to construct two eastbound right-turn 
lanes and a second southbound left-turn lane. 

4. SR-86/Wake Avenue – contribute a fair-share to construct a dedicated eastbound left-turn 
lane. 

5. SR-86/Horne Road – construct a raised median for full turning movement with southbound 
acceleration and deceleration lanes with a left turn in pocket and left turn at SR-86 and Horne 
Road. Subject to a credit from other traffic impact fees or reimbursement from other 
benefited projects in the area, at the City’s option. 

6. SR-86/Willow Bend Drive – contribute a fair-share to construct a right-in/right-out island 
from the project driveway. 

7. SR-86/Countryside Drive – signalize the intersection. 

8. SR-86/McCabe Road – contribute a fair-share to signalize the intersection and construct 
dedicated eastbound and westbound left-turn pockets. 

9. SR-86 between Project Access and McCabe Road – contribute a fair-share to widen to four 
lanes including along the Project frontage.  

10. SR-86 between Wake Avenue and Danenberg Drive – contribute a fair-share to widen to four 
lanes.  

The LLG report concluded that only a few of the original conditions of approval are deemed 
necessary to be implemented. Their report concluded the following: 

1.  SR-86 between I-8 eastbound ramps and Wake Avenue – Prior to the recordation of the final 
map, the applicant shall pay the City a fair-share payment or provide the appropriate Traffic 
Impact Fee (TIF), towards the widening of SR-86 between I-8 and Wake Avenue to six lanes.  
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Based on the analysis for this street segment, acceptable levels of service are calculated under 
near-term conditions. Therefore, the condition to widen this street segment to six lanes can be 
removed.  

2.  SR-86/I-8 westbound ramp – Prior to the recordation of the final map, the applicant shall pay 
the City a fair-share payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
provision of a westbound right-turn lane and a second northbound left-turn lane at the 
westbound ramp of SR-86 and I-8. 

It should be noted that this intersection already has a westbound right-turn lane. Based on the 
analysis for this intersection, acceptable levels of service are calculated during the AM and PM 
peak hours under near-term conditions. Therefore, the remaining condition to construct a 
second northbound left-turn lane can be removed.  

3.  SR-86/I-8 eastbound ramp – Prior to the recordation of the final map, the applicant shall pay 
the City a fair-share payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
provision of two eastbound right-turn lanes and a second southbound left-turn lane at the 
eastbound ramp of SR-86 and I-8. 

Based on the analysis for this intersection, acceptable levels of service are calculated during the 
AM and PM peak hours under near-term conditions. Therefore, the condition to construct two 
eastbound right-turn lanes and a second southbound left-turn lane can be removed. 

4. SR-86/Wake Avenue – Prior to the recordation of the final map, the applicant shall pay the 
City a fair-share payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
provision of a dedicated eastbound left-turn lane at the intersection of SR-86 and Wake 
Avenue.  

Based on the analysis for this intersection, an unacceptable level of service is calculated during 
the PM peak hour under near-term conditions. However, the City will be conducting a roadway 
maintenance project at the end of 2022 and will stripe a dedicated eastbound left-turn lane as 
part of that work. Therefore, this condition can be removed. 

5. SR-86/Horne Road – Prior to the recordation of the final map, the applicant shall construct a 
raised median for full turning movement with southbound acceleration and deceleration 
lanes with a left turn in pocket and left turn at SR-86 and Horne Road. Subject to a credit for 
other traffic impact fees or reimbursement from other benefited projects in the area, at the 
City’s option.  

Based on the analysis for this intersection, acceptable levels of service are calculated during the 
AM and PM peak hours under near-term conditions. Therefore, the condition to construct a 
raised median and reconfigure the lane geometry at this intersection can be removed. 

6. SR-86/Willow Bend Drive – Prior to the recordation of the final map, the applicant shall pay 
the City a fair-share payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
construction of a right turn in/right turn out island from Willow Bend Drive at SR-86.  



Addendum to the Final Environmental Impact Report  

Zone Change 05-05 and Tentative Subdivision Map Willow Bend  
Page 22 

It should be noted that this intersection currently has an island that allows for a southbound 
left-turn movement to enter Willow Bend Drive on the east leg. Based on the analysis for this 
intersection, acceptable levels of service are calculated during the AM and PM peak hours under 
near-term conditions. Since this intersection already has an island that only allows 
right-in/right-out at the project driveway, the conditions for this intersection can be removed. 
However, it is recommended that a northbound left-turn pocket is constructed to allow for an 
inbound access at this driveway from the south. 

7. SR-86/Countryside Drive – Prior to the issuance of the first certificate of occupancy, the 
applicant shall signalize the SR-86 and Countryside Drive intersection.  

Based on the analysis for this intersection, acceptable levels of service are calculated during the 
AM and PM peak hours under near-term conditions. Therefore, the condition to signalize this 
intersection can be removed. An ICE was completed for the SR-86/Countryside Drive 
intersection based on Year 2045 (Horizon Year) forecast traffic volumes in conjunction with 
traffic generated by the proposed project. The ICE is included as Attachment 2. The ICE 
determined that both an All-Way Stop Control configuration and a roundabout configuration 
would operate at acceptable levels of service in the Year 2045 (Horizon Year) scenario. Caltrans 
will determine which of these two configurations will be selected for the SR-86/Countryside 
Drive intersection.  

8. SR-86/McCabe Road – Prior to the recordation of the final map, the applicant shall pay the 
City a fair-share payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
signalization of the SR-86 and west McCabe Road intersection as well as the provision of a 
dedicated eastbound and westbound left-turn pockets. 

It should be noted that this intersection is already signalized. Based on the analysis for this 
intersection, acceptable levels of service are calculated during the AM and PM peak hours under 
near-term conditions. Therefore, the condition to provide dedicated eastbound and westbound 
left-turn pockets can be removed. 

9. SR-86 between Project Access and McCabe Road – Prior to the recordation of the final map, 
the applicant shall pay the City a fair-share payment or provide the appropriate Traffic Impact 
Fee (TIF), towards the widening of SR-86 between the project site and McCabe Road to four 
lanes along the project frontage. 

Based on the analysis for this street segment, acceptable levels of service are calculated under 
near-term conditions. Therefore, the condition to widen this street segment to four lanes can 
be removed between the Project Access at Countryside Drive and McCabe Road. However, the 
condition to widen should still be implemented between Willow Bend Drive and Countryside 
Drive fronting the Project site. 

10. SR-86 between Wake Avenue and Danenberg Drive – Prior to the recordation of the final 
map, the applicant shall pay the City a fair-share payment or provide the appropriate Traffic 
Impact Fee (TIF), towards the widening of SR 86 between Wake Avenue and Danenberg Drive 
to four lanes.  
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Based on the analysis for this street segment, acceptable levels of service are calculated under 
near-term conditions. Therefore, the condition to widen this street segment to four lanes can 
be removed. 

As described above, the SR-86/Wake Avenue location was calculated to operate at unacceptable 
levels of services; however, the City will be conducting a roadway maintenance project at the end of 
2022 and will stripe a dedicated eastbound left-turn lane as a part of their work. Once completed, 
the original condition for this location can be removed. Also, with implementation of the adjustments 
to improvements described above to improvements 6, 7, and 9, the project would not create any 
new significant impact, nor would a substantial increase in the severity of impacts occur from that 
described in the 2007 Final EIR.  

5.0 Conclusion 
The proposed revised project is consistent with the Willow Bend Final EIR that the City of El Centro 
adopted in 2007 and would not result in any new significant impacts or increased severity significant 
impacts beyond those identified in the El Centro General Plan Update Final EIR. Therefore, this 
Addendum is the appropriate environmental document under CEQA. 

6.0 Sources Consulted 
El Centro, City of 
 2021 El Centro General Plan Update Draft Program Environmental Impact Report. March. 
 2021 El Centro General Plan Update Final Program Environmental Impact Report. June. 
 2021 El Centro General Plan Update. June. 
 2021 Draft El Centro Housing Element Update. September. 
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June 27, 2022 
 
 
 
Mr. Angel Hernandez 
City of El Centro 
1275 Main Street 
El Centro, CA 92243 
 

LLG Reference:  3-22-3559 
 
Subject: Willow Bend Project – Transportation Assessment 

City of El Centro 
 
Dear Angel: 
 

1.0 INTRODUCTION 
Linscott, Law & Greenspan, Engineers (LLG) has prepared this letter report to 
conduct an analysis to determine which of the 2006 conditions of approval for the 
Willow Bend Project are still necessary, given the current transportation situation. 
Specifically, this analysis focuses on whether the following ten (10) improvements 
are still necessary. 

1. SR 86 between I-8 eastbound ramps and Wake Avenue – contribute a fair-
share to widen to six lanes. 

2. SR 86 / I-8 westbound ramp – contribute a fair-share to construct a westbound 
right-turn lane and a second northbound left-turn lane. 

3. SR 86 / I-8 eastbound ramp – contribute a fair-share to construct two 
eastbound right-turn lanes and a second southbound left-turn lane. 

4. SR 86 / Wake Avenue – contribute a fair-share to construct a dedicated 
eastbound left-turn lane. 

5. SR 86 / Horne Road – construct a raised median for full turning movement 
with southbound acceleration and deceleration lanes with a left turn in pocket 
and left turn at SR 86 and Horne Road. Subject to a credit from other traffic 
impact fees or reimbursement from other benefited projects in the area, at the 
City’s option. 

6. SR 86 / Willow Bend Drive – contribute a fair-share to construct a right-
in/right-out island from the Project driveway. 

7. SR 86 / Countryside Drive – signalize the intersection. 

8. SR 86 / McCabe Road – contribute a fair-share to signalize the intersection 
and construct dedicated eastbound and westbound left-turn pockets. 
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9. SR 86 between Project Access and McCabe Road – contribute a fair-share to 
widen to four lanes including along the Project frontage. 

10. SR 86 between Wake Avenue and Danenberg Drive – contribute a fair-share 
to widen to four lanes. 

2.0 PROJECT DESCRIPTION 
The 2006 conditions of approval originated from the Willow Bend Traffic Impact 
Study (dated March 2006) prepared by KOA. The Project proposed to construct 126 
single-family homes on a vacant site located on the west side of State Route 86 (SR 
86), south of Intersection 8 (I-8) between Horne Road and McCabe Road. The project 
was calculated to generate 1,286 daily trips with 98 AM peak hour trips and 132 PM 
peak hour trips but was not built. 

The Project plans to construct 134 single-family homes which is the basis of this 
analysis to determine which portion of the conditions of approval are necessary. The 
latest Project trips are discussed in the Trip Generation / Trip Distribution section. 

Access to the Project site would be provided from SR86 by two driveways, Willow 
Bend Drive and Countryside Drive. 

Figure 1 shows the Project vicinity and Figure 2 illustrates, in more detail, the site 
location. Figure 3 shows the Project site plan. 

3.0 TRAFFIC VOLUMES / EXISTING CONDITIONS 
3.1 Existing Street Network 
The following is a description of the existing street network in the study area. 

SR-86 (4th Street) north / south facility and is classified as a 4-Lane Arterial in the 
City of El Centro Circulation Element. It is currently constructed as a four-lane 
divided roadway, providing two travel lanes per direction between the I-8 ramps and 
Wake Avenue. Between Wake Avenue and Countryside Drive, the roadway is 
constructed as a three-lane divided roadway, providing one southbound travel lane 
and two northbound travel lanes. From Countryside Drive to McCabe Road, it is 
constructed as a two-lane undivided roadway. Sidewalks are provided on both sides 
of the roadway between the I-8 ramps and Wake Avenue. Sidewalks are provided on 
the east side between Wake Avenue and Danenberg Drive and between Willow Bend 
Drive and Countryside Drive. Curbside parking is not permitted. Bike lanes are not 
provided. The posted speed limit is 40 mph. 

Wake Avenue is classified as a 2-lane Arterial in the City of El Centro Circulation 
Element. It is currently constructed as a four-lane undivided roadway with a two-way 
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left turn lane, providing two travel lanes per direction, west of SR-86 (4th Street). East 
of SR-86 (4th Street), Wake Avenue is constructed as a four-lane undivided roadway. 
This facility runs east-west. Sidewalks are provided on both sides of the roadway 
except for the south side, east of 6th Street. Curbside parking is not permitted. Bike 
lanes are not provided. The posted speed limit is 40 mph. 

Horne Road is an unclassified roadway in the City of El Centro Circulation Element. 
It is currently constructed as a two-lane undivided roadway. This facility runs east-
west. Sidewalks are not provided. Curbside parking is not permitted. Bike lanes are 
not provided. There is no posted speed limit. 

Willow Bend Drive is an unclassified roadway in the City of El Centro Circulation 
Element. It is currently constructed as a two-lane undivided roadway. This facility 
runs east-west. Sidewalks are provided on both sides of the roadway. Curbside 
parking is permitted. Bike lanes are not provided. There is no posted speed limit. 

Countryside Drive is classified as a 2-lane Arterial in the City of El Centro 
Circulation Element. It is currently constructed as a two-lane undivided roadway. 
This facility runs east-west. Sidewalks are provided on both sides of the roadway. 
Curbside parking is permitted. Bike lanes are not provided. There is no posted speed 
limit. 

McCabe Road is classified as a 4-Lane Arterial in the City of El Centro Circulation 
Element. It is currently constructed as a two-lane undivided roadway. This facility 
runs east-west. Sidewalks are not provided. Curbside parking is not permitted. Bike 
lanes are not provided. There is no posted speed limit. 

Figure 4 shows an existing conditions diagram. 

3.2 Existing Traffic Volumes 
The study area intersection peak hour volume counts were conducted on Thursday, 
March 7, 2022 with the exception of the SR 86 / Wake Avenue intersection, which 
was counted on Tuesday, December 14, 2021 for a traffic study recently prepared by 
LLG (Wake Avenue Affordable Housing). The study area street segment ADT 
volumes were obtained from the Wake Avenue Affordable Housing traffic study as 
well. 

Figure 5 shows the Existing traffic volumes and Attachment 1 contains the Existing 
count sheets. 
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4.0 TRIP GENERATION / TRIP DISTRIBUTION 
4.1 Trip Generation 
Trip generation rates were obtained from the ITE Trip Generation Manual, 11th 
Edition. It should be noted that the original 2006 Project proposed 126 single-family 
homes and referred to the 7th Edition. The current study will analyze 134 single-
family homes and is the basis of the analysis. 

Table 1 summarizes the Project trip generation calculations. As shown in Table 1, the 
Project is calculated to generate 1,264 daily trips with 94 AM peak hour trips (24 
inbound/ 70 outbound trips) and 126 PM peak hour trips (79 inbound/ 47 outbound 
trips). 

4.2 Trip Distribution / Assignment 
The Project traffic was distributed along SR 86 based on the site location, access to 
the I-8, existing traffic patterns in the area, anticipated traffic patterns to and from the 
site and a review of the previously submitted traffic study for the Willow Bend 
Project. 

Figure 6 shows the Project traffic distribution. Figure 7 shows the Project traffic 
volumes. Figure 8 shows the Existing + Project traffic volumes. 

5.0 NEAR-TERM ANALYSIS 
5.1 Existing Operations 
INTERSECTIONS 
Table 2 summarizes the peak hour intersection operations under Existing conditions 
in the study area. As shown in Table 2, the study area intersections are calculated to 
currently operate at LOS D or better during the AM and PM peak hours. 

Attachment 2 contains the Existing intersection analysis worksheets. 

STREET SEGMENTS 
The street segment analysis prepared in this report reflects the roadway classification 
and LOS table contained in the Mobility Element adopted in Year 2021. Table 3 
summarizes the daily street segment operations under Existing conditions in the study 
area. As shown in Table 3, the study area street segments are calculated to currently 
operate at LOS B or better. 

5.2 Existing + Project Operations 
INTERSECTIONS 
Table 2 summarizes the peak hour intersection operations under Existing + Project 
conditions in the study area. As shown in Table 2, the study area intersections are 
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calculated to continue to operate at LOS D or better during the AM and PM peak 
hours. 

Attachment 3 contains the Existing + Project intersection analysis worksheets. 

STREET SEGMENTS 
Table 3 summarizes the daily street segment operations under Existing + Project 
conditions in the study area. As shown in Table 3, the study area street segments are 
calculated to continue to operate at LOS B or better. 

5.3 Existing + Cumulative + Project Operations 
INTERSECTIONS 
Based on research and discussions with City staff, there are several cumulative 
projects within the project study area which would generate a relatively substantial 
amount of traffic between the date traffic counts were conducted and the Project’s 
opening year. LLG accounted for cumulative trips by utilizing the latest available 
Caltrans historical traffic volume data and calculating an appropriate growth factor. 
Based on the growth rate calculations, an average yearly growth rate of 1.02% was 
obtained. To be conservative, a growth rate of 2% for three years was applied. In 
addition, LLG manually added project trips from the recently prepared Wake Avenue 
Affordable Housing study. Attachment 1 contains the growth rate calculations. 
Attachment 4 contains the list of cumulative projects. 

Table 2 summarizes the peak hour intersection operations with the addition of 
cumulative projects and proposed Project traffic volumes (Existing + Cumulative + 
Project). As shown in Table 2, the study area intersections are calculated to operate at 
LOS D or better during the AM and PM peak hours with the exception of the 
following intersection: 

 SR 86 / Wake Avenue – LOS E during the PM peak hour 

STREET SEGMENTS 
Table 3 summarizes the daily street segment operations with the addition of 
cumulative projects and proposed Project traffic volumes (Existing + Cumulative + 
Project). As shown in Table 3, the study area street segments are calculated to operate 
at LOS C or better. 

Figure 9 shows the Cumulative projects traffic volumes. Figure 10 shows the 
Existing + Cumulative + Project traffic volumes. Attachment 4 contains the Existing 
+ Cumulative + Project intersection analysis worksheets. 
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6.0 SUMMARY OF FINDINGS 
The purpose of this letter report was to determine which of the 2006 conditions of 
approval for the Willow Bend Project are still necessary. The following conditions of 
approval were reviewed. 

1. SR 86 between I-8 eastbound ramps and Wake Avenue – Prior to the 
recordation of the final map, the applicant shall pay the City a fair-share 
payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
widening of SR 86 between I-8 and Wake Avenue to six lanes. 

Based on the analysis for this street segment, acceptable levels of service are 
calculated under near-term conditions. Therefore, the condition to widen this 
street segment to six lanes can be removed. 

2. SR 86 / I-8 westbound ramp – Prior to the recordation of the final map, the 
applicant shall pay the City a fair-share payment or provide the appropriate 
Traffic Impact Fee (TIF), towards the provision of a westbound right-turn 
lane and a second northbound left-turn lane at the westbound ramp of SR 86 
and I-8. 

It should be noted that this intersection already has a westbound right-turn 
lane. Based on the analysis for this intersection, acceptable levels of service 
are calculated during the AM and PM peak hours under near-term conditions. 
Therefore, the remaining condition to construct a second northbound left-turn 
lane can be removed. 

3. SR 86 / I-8 eastbound ramp – Prior to the recordation of the final map, the 
applicant shall pay the City a fair-share payment or provide the appropriate 
Traffic Impact Fee (TIF), towards the provision of two eastbound right-turn 
lanes and a second southbound left-turn lane at the eastbound ramp of SR 86 
and I-8. 

Based on the analysis for this intersection, acceptable levels of service are 
calculated during the AM and PM peak hours under near-term conditions. 
Therefore, the condition to construct two eastbound right-turn lanes and a 
second southbound left-turn lane can be removed. 

4. SR 86 / Wake Avenue – Prior to the recordation of the final map, the 
applicant shall pay the City a fair-share payment or provide the appropriate 
Traffic Impact Fee (TIF), towards the provision of a dedicated eastbound left-
turn lane at the intersection of SR 86 and Wake Avenue. 

Based on the analysis for this intersection, an unacceptable level of service is 
calculated during the PM peak hour under near-term conditions. However, the 
City will be conducting a roadway maintenance project at the end of 2022 and 
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will stripe a dedicated eastbound left-turn lane as part of that work. Therefore, 
this condition can be removed. 

5. SR 86 / Horne Road – Prior to the recordation of the final map, the applicant 
shall construct a raised median for full turning movement with southbound 
acceleration and deceleration lanes with a left turn in pocket and left turn at 
SR 86 and Horne Road. Subject to a credit for other traffic impact fees or 
reimbursement from other benefited projects in the area, at the City’s option. 

Based on the analysis for this intersection, acceptable levels of service are 
calculated during the AM and PM peak hours under near-term conditions. 
Therefore, the condition to construct a raised median and reconfigure the lane 
geometry at this intersection can be removed. 

6. SR 86 / Willow Bend Drive – Prior to the recordation of the final map, the 
applicant shall pay the City a fair-share payment or provide the appropriate 
Traffic Impact Fee (TIF), towards the construction of a right turn in/right turn 
out island from Willow Bend Drive at SR 86. 

It should be noted that this intersection currently has an island that allow for a 
southbound left-turn movement to enter Willow Bend Drive on the east leg. 
Based on the analysis for this intersection, acceptable levels of service are 
calculated during the AM and PM peak hours under near-term conditions. 
Since this intersection already has an island that only allows right-in/right-out 
at the Project driveway, the conditions for this intersection can be removed. 
However, it is recommended that a northbound left-turn pocket is constructed 
to allow for an inbound access at this driveway from the south. 

7. SR 86 / Countryside Drive – Prior to the issuance of the first certificate of 
occupancy, the applicant shall signalize the SR 86 and Countryside Drive 
intersection. 

Based on the analysis for this intersection, acceptable levels of service are 
calculated during the AM and PM peak hours under near-term conditions. 
Therefore, the condition to signalize this intersection can be removed. 
However, it is recommended that a northbound left-turn pocket be provided to 
allow for an inbound access at this driveway from the south outside of the thru 
lanes. 

8. SR 86 / McCabe Road – Prior to the recordation of the final map, the 
applicant shall pay the City a fair-share payment or provide the appropriate 
Traffic Impact Fee (TIF), towards the signalization of the SR 86 and west 
McCabe Road intersection as well as the provision of a dedicated eastbound 
and westbound left turn pockets. 



Mr. Angel Hernandez 
June 27, 2022 
Page 8 

N:\3559\Report\Letter Report.3559 June 2022 revised.docx 

It should be noted that this intersection is already signalized. Based on the 
analysis for this intersection, acceptable levels of service are calculated during 
the AM and PM peak hours under near-term conditions. Therefore, the 
condition to provide dedicated eastbound and westbound left-turn pockets can 
be removed. 

9. SR 86 between Project Access and McCabe Road – Prior to the 
recordation of the final map, the applicant shall pay the City a fair-share 
payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
widening of SR 86 between the Project site and McCabe Road to four lanes 
along the project frontage. 

Based on the analysis for this street segment, acceptable levels of service are 
calculated under near-term conditions. Therefore, the condition to widen this 
street segment to four lanes can be removed between the Project Access at 
Countryside Drive and McCabe Road. However, the condition to widen 
should still be implemented between Willow Bend Drive and Countryside 
Drive fronting the Project site. 

10. SR 86 between Wake Avenue and Danenberg Drive – Prior to the 
recordation of the final map, the applicant shall pay the City a fair-share 
payment or provide the appropriate Traffic Impact Fee (TIF), towards the 
widening of SR 86 between Wake Avenue and Danenberg Drive to four lanes. 

Based on the analysis for this street segment, acceptable levels of service are 
calculated under near-term conditions. Therefore, the condition to widen this 
street segment to four lanes can be removed. 
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7.0 CONCLUSIONS 
Based on the preceding analysis of the near-term scenarios for the Willow Bend 
Project, it was determined that only a portion of the 2006 conditions of approval is 
deemed necessary to be implemented. The following location is calculated to operate 
at unacceptable levels of service and would therefore require the previously 
mentioned improvement. 

 SR 86 / Wake Avenue 

As shown in Table 2, implementing the condition of approval at the above-listed 
location would enhance the operations to an acceptable level. Attachment 5 contains 
the Existing + Cumulative + Project with mitigation intersection analysis worksheets. 

Please let us know if you have any questions. Thank you. 

 

Sincerely, 

Linscott, Law & Greenspan, Engineers 
 
 

 
John Boarman, P.E.   Renald Espiritu 
Principal    Transportation Engineer II 
 
 
 
cc: File 
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TABLE 1 
PROJECT TRIP GENERATION 

Land Use Size 

Daily Trip Ends 
(ADTs) 

AM Peak Hour PM Peak Hour  

Rate a Volume Rate a 
 In:Out 
Split a 

Volume 
Rate a 

 In:Out 
Split a 

Volume 

In Out Total In Out Total 

Single-Family Detached 
Housing 

134 DU 9.43 / DU b 1,264 0.70 / DU b 26:74 24 70 94 0.94 / DU b 63:37 79 47 126 

Footnotes: 
a. Rates are based on the trip rates provided in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition. 
b. Rates for Single-Family Detached Housing (Land Use 210) was used. 
General Notes: 
1. DU – dwelling units 
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TABLE 2 
NEAR-TERM INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Existing Existing + Project 
Existing + 

Cumulative + 
Project 

Existing + 
Cumulative + 
Project with 

Improvements 

Delaya LOSb Delay LOS Delay LOS Delay LOS 

           

1. SR 86 / I-8 WB Ramps Signal 
AM 25.2 C 26.1 C 32.7 C – – 
PM 22.5 C 23.6 C 29.3 C – – 

           

2. SR 86 / I-8 EB Ramps Signal 
AM 20.9 C 21.3 C 25.1 C – – 
PM 20.8 C 21.8 C 25.9 C – – 

           

3. SR 86 / Wake Ave Signal 
AM 40.5 D 40.6 D 46.6 D – – 
PM 50.1 D 51.0 D 62.0 E 53.6 D 

           

4. SR 86 / Horne Rd TWSC c 
AM 14.8 B 15.7 C 16.8 C – – 
PM 17.6 C 20.1 C 22.4 C – – 

           

5. SR 86 / Willow Bend Dr TWSC 
AM 9.4 A 10.9 B 11.1 B – – 
PM 9.5 A 11.5 B 11.8 B – – 

           

6. SR 86 / Countryside Dr TWSC 
AM 13.9 B 15.8 C 16.9 C – – 
PM 11.7 B 20.2 C 22.1 C – – 
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SIGNALIZED  
 

UNSIGNALIZED  

DELAY/LOS THRESHOLDS  DELAY/LOS THRESHOLDS 

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 

10.1 to  20.0 B  10.1 to  15.0 B 

20.1 to  35.0 C  15.1 to  25.0 C 

35.1 to  55.0 D  25.1 to  35.0 D 

55.1 to  80.0 E  35.1 to  50.0 E 

        ≥  80.1 F           ≥  50.1 F 

TABLE 2 
NEAR-TERM INTERSECTION OPERATIONS 

Intersection 
Control 

Type 
Peak 
Hour 

Existing Existing + Project 
Existing + 

Cumulative + 
Project 

Existing + 
Cumulative + 
Project with 

Improvements 

Delaya LOSb Delay LOS Delay LOS Delay LOS 

           

7. SR 86 / McCabe Rd Signal 
AM 47.6 D 48.3 D 52.3 D – – 
PM 43.8 D 44.5 D 47.9 D – – 

           

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service.  
c. TWSC – Two-Way Stop Controlled intersection. Minor street left turn delay is reported. 
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TABLE 3 
NEAR-TERM STREET SEGMENT OPERATIONS 

Segment 
Functional 

Classification 
LOS E 

Capacity a 

Existing Existing + Project 
Existing + Cumulative 

+ Project 

ADT b LOS c V/C d ADT LOS V/C Volume LOS V/C 

                     

SR 86                    

I-8 EB Ramps to Wake Ave 4-Ln Divided Arterial 36,000 23,970 B 0.666 24,792 B 0.689 26,869 C 0.746 

Wake Ave to Danenberg Dr 3-Ln Divided Arterial e 27,000 14,090 A 0.522 14,975 A 0.555 16,227 A 0.601 

Project Drwy to McCabe Rd 2-ln Arterial 18,000 9,960 A 0.553 10,150 A 0.564 10,880 A 0.604 

                        
Footnotes: 
a. Capacities based on City of El Centro Roadway Classification & LOS table contained in the Mobility Element adopted in Year 2021. 
b. Average Daily Traffic 
c. Level of Service 
d. Volume to Capacity ratio 
e. This segment has three lanes, one in the southbound direction and two lanes in the northbound direction and a raised median. 75% of a 4-Lane Divided Arterial (with left-turn lane) 

capacity is assumed. 
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Figure 9
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Figure 10

[

Willow Bend Project

??

? ?

J
L

LJ J
D

D

D

L J

D

L

J

LJ D

L
J

D

LJD

D
L

J

LJ

D

JDL

LJ D L

LJDL

LJ D L
D

LJDL
D

LJ D

L
J

D

LJD

L
J

D

Willow Bend Dr

Horne Rd

I-8 WB Ramps

McCabe Rd

Project South Dwy

SR
-86

SR
-86

SR
-86

SR
-86

SR
-86

SR
-86

Wake Ave

I-8 EB Ramps
SR

-86

Countryside Dr
Project North Dwy

48
9 

/ 6
46

295 / 27310
3 

/ 8
7

72
4 

/ 1
,0

48

1 / 4
203 / 197

16
3 

/ 1
73

23
5 

/ 3
22

213 / 197

60
9 

/ 6
97

39 / 52

20
0 

/ 2
94

69
8 

/ 7
83

16
9 

/ 1
99

34
0 

/ 5
40

27
1 

/ 2
35

118 / 222
49 / 88
41 / 97

53
 / 

69
38

8 
/ 4

19
66

 / 
17

1

193 / 255

111 / 186
76 / 100

12
 / 

64
23

9 
/ 5

33

48 / 47

44
2 

/ 2
89

10
1 

/ 5
4

35 / 63

10
 / 

34
42

1 
/ 4

94
72

 / 
63

45 / 44

1 
/ 4

30
2 

/ 3
01

2 
/ 6

5 / 3

10
 / 

33
21

2 
/ 3

69
34

 / 
94

121 / 69
59 / 17

29
 / 

27
29

5 
/ 1

94
2 

/ 6

5 / 4
60 / 40

97
 / 

47
15

4 
/ 2

50
47

 / 
96

71 / 41
260 / 144

5 / 1

4 
/ 1

18
0 

/ 1
22

21
 / 

2047 / 55
171 / 183
60 / 39

1 2

3 4

7

65

Wake Ave

Horne Rd

Willow Bend Dr

Countryside Dr

McCabe Rd

Project
Site

Study Intersections

Intersection AM / PM Peak Hour Volumes 
#

DJL

XX,XXX Street Segment ADT

Project North Dwy

Project South Dwy



LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-22-3559 
Willow Bend Project 

N:\3559\Report\Attachments.3559.doc 
 

ATTACHMENT 1 

INTERSECTION AND STREET SEGMENT COUNT SHEETS; 
GROWTH RATE CALCULATIONS 



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 0 92 24 24 1 56 19 69 0 0 0 0 285

7:15 0 113 22 21 0 55 29 97 0 0 0 0 337

7:30 0 156 29 33 1 62 45 99 0 0 0 0 425

7:45 0 204 25 75 0 111 45 129 0 0 0 0 589

8:00 0 165 24 37 0 54 26 89 0 0 0 0 395

8:15 0 147 19 40 0 51 19 113 0 0 0 0 389

8:30 0 142 19 43 1 59 29 110 0 0 0 0 403

8:45 0 138 11 45 0 55 22 129 0 0 0 0 400

Total 0 1157 173 318 3 503 234 835 0 0 0 0 3223

Approach% - 87.0 13.0 38.6 0.4 61.0 21.9 78.1 - - - -

Total% - 35.9 5.4 9.9 0.1 15.6 7.3 25.9 - - - -

AM Intersection Peak Hour:

Volume -      672      97        185      1          278      135      430      -      -      -      -      1,798   

Approach% - 87.4     12.6     39.9     0.2       59.9     23.9     76.1     - - - -

Total% - 37.4     5.4       10.3     0.1       15.5     7.5       23.9     - - - -

PHF 0.84     0.62     0.81     #DIV/0! 0.76

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 0 222 16 62 2 68 30 156 1 0 0 0 557

16:15 0 195 20 51 1 72 16 122 18 0 0 0 495

16:30 0 244 29 30 1 65 26 144 0 0 0 0 539

16:45 0 200 18 50 2 59 29 120 0 0 0 0 478

17:00 0 212 17 37 1 65 59 187 0 0 0 0 578

17:15 0 297 18 50 0 68 35 137 0 0 0 0 605

17:30 0 227 19 51 1 64 34 107 0 0 0 0 503

17:45 0 192 19 30 0 80 33 142 0 0 0 0 496

Total 0 1789 156 361 8 541 262 1115 19 0 0 0 4251

Approach% - 92.0 8.0 39.7 0.9 59.5 18.8 79.9 1.4 - - -

Total% - 42.1 3.7 8.5 0.2 12.7 6.2 26.2 0.4 - - -

PM Intersection Peak Hour:

Volume -      953      82        167      4          257      149      588      -      -      -      -      2,200   

Approach% - 92.1     7.9       39.0     0.9       60.0     20.2     79.8     - - - -

Total% - 43.3     3.7       7.6       0.2       11.7     6.8       26.7     - - - -

PHF 0.82     0.91     0.75     #DIV/0! 0.91

16:30 to 17:30

 #01 ITM-22-022-01

SR-86 & I-8 Westbound Ramps LLG Ref. 3-22-3559

Westbound Northbound Eastbound

El Centro

SR-86

Southbound

I-8 On Ramp

Southbound

Westbound

I-8 Off Ramp

Northbound

SR-86

Eastbound

I-8 On Ramp

07:30 to 08:30

AM

Thursday,  March 07, 2022

PM

SR-86 I-8 Off Ramp SR-86

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

Intersection Turning Movement - Peak Hour Vehicle Count



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 0 2 0 2 0 0 0 0 1 0 0 0 5

7:30 0 1 0 0 0 1 0 0 0 0 0 0 2

7:45 0 0 0 0 0 0 0 1 0 0 0 0 1

8:00 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 0 0 0 0 0 0 0 1 0 0 0 0 1

8:45 0 1 0 0 0 0 0 1 0 0 0 0 2

Ped Total

Bike Total 0 4 0 2 0 1 0 3 1 0 0 0 11

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 0 0 0 0 0 0 1 0 0 0 0 1

16:15 0 0 0 0 0 0 0 1 0 0 1 0 2

16:30 0 2 0 0 0 0 0 0 0 0 0 0 2

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 2 0 0 0 0 0 0 0 0 0 0 2

17:15 0 1 0 0 0 0 0 3 0 0 0 0 4

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 2 0 1 0 0 0 3 0 0 0 0 6

Ped Total

Bike Total 0 7 0 1 0 0 0 8 0 0 1 0 17

1 5 7

0 0 0 0 0

0

1

5

0

 #01 ITM-22-022-01

SR-86 & I-8 Westbound Ramps LLG Ref. 3-22-3559
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Intersection Turning Movement - Bicycle & Pedestrian Count

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

SR-86 & I-8 Westbound Ramps LLG Ref. 3-22-3559

Thursday,  March 07, 2022 El Centro
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Intersection Turning Movement - Peak Hour Summary
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 43 74 0 0 0 0 0 84 25 9 0 16 251

7:15 46 87 0 0 0 0 0 121 39 8 0 22 323

7:30 64 138 0 0 0 0 0 127 43 8 0 36 416

7:45 65 187 0 0 0 0 0 144 49 11 0 80 536

8:00 52 179 0 0 0 0 0 134 38 14 0 47 464

8:15 40 134 0 0 0 0 0 119 41 4 0 30 368

8:30 55 137 0 0 0 0 0 101 38 7 0 32 370

8:45 52 135 0 0 0 0 0 138 27 11 0 34 397

Total 417 1071 0 0 0 0 0 968 300 72 0 297 3125

Approach% 28.0 72.0 - - - - - 76.3 23.7 19.5 - 80.5

Total% 13.3 34.3 - - - - - 31.0 9.6 2.3 - 9.5

AM Intersection Peak Hour:

Volume 221      638      -      -      -      -      -      524      171      37        -      193      1,784   

Approach% 25.7     74.3     - - - - - 75.4     24.6     16.1     - 83.9     

Total% 12.4     35.8     - - - - - 29.4     9.6       2.1       - 10.8     

PHF 0.85     #DIV/0! 0.90     0.63     0.83

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 86 190 0 0 0 0 0 124 43 15 0 61 519

16:15 57 159 0 0 0 0 0 147 58 14 0 47 482

16:30 76 170 0 0 0 0 0 147 49 11 0 45 498

16:45 71 142 0 0 0 0 0 125 43 20 0 56 457

17:00 66 175 0 0 0 0 0 217 90 16 0 34 598

17:15 98 179 0 0 0 0 0 108 72 10 0 42 509

17:30 74 149 0 0 0 0 0 148 60 15 0 55 501

17:45 65 173 0 0 0 0 0 149 42 8 0 33 470

Total 593 1337 0 0 0 0 0 1165 457 109 0 373 4034

Approach% 30.7 69.3 - - - - - 71.8 28.2 22.6 - 77.4

Total% 14.7 33.1 - - - - - 28.9 11.3 2.7 - 9.2

PM Intersection Peak Hour:

Volume 303      676      -      -      -      -      -      622      264      49        -      164      2,078   

Approach% 30.9     69.1     - - - - - 70.2     29.8     23.0     - 77.0     

Total% 14.6     32.5     - - - - - 29.9     12.7     2.4       - 7.9       

PHF 0.88     #DIV/0! 0.72     0.76     0.87

17:00 to 18:00
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SR-86 & I-8 Eastbound Ramps LLG Ref. 3-22-3559

Westbound Northbound Eastbound

El Centro

SR-86

Southbound

I-8 Eastbound Off Ramp

Southbound

Westbound

I-8 Eastbound On Ramp

Northbound

SR-86

Eastbound

I-8 Eastbound Off Ramp

07:30 to 08:30

AM

Tuesday,  March 05, 2022

PM

SR-86 I-8 Eastbound On Ramp SR-86

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

Intersection Turning Movement - Peak Hour Vehicle Count



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 1 0 0 0 0 0 0 0 0 0 0 1

7:15 0 1 0 0 0 0 0 1 0 0 0 0 2

7:30 0 1 0 0 0 0 0 0 0 0 0 0 1

7:45 0 2 0 0 0 0 0 0 0 0 0 0 2

8:00 0 1 0 0 0 0 0 0 0 0 0 0 1

8:15 0 0 0 0 0 0 0 1 0 0 0 0 1

8:30 0 1 0 0 0 0 0 0 0 0 0 0 1

8:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 7 0 0 0 0 0 2 0 0 0 0 9

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 1 0 0 0 0 0 0 0 0 0 0 1

16:15 0 0 0 0 0 0 0 1 0 0 0 0 1

16:30 0 0 0 0 0 0 0 0 0 0 0 0 0

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 1 0 0 0 0 0 1 0 0 0 0 2

0 0 0

0 0 0 0 0

0

0

0

0

 #02 ITM-22-022-02

SR-86 & I-8 Eastbound Ramps LLG Ref. 3-22-3559
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Intersection Turning Movement - Bicycle & Pedestrian Count
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

SR-86 & I-8 Eastbound Ramps LLG Ref. 3-22-3559

Tuesday,  March 05, 2022 El Centro

N

Intersection Turning Movement - Peak Hour Summary

 #02 ITM-22-022-02

     0 /  0
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AM:   0        524       171           2

PM:   0        622       264          1



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 31 33 21 9 5 20 9 43 9 24 5 9 218

7:15 55 33 24 6 8 18 8 61 8 37 20 12 290

7:30 46 50 24 9 9 28 10 107 7 54 11 17 372

7:45 63 120 47 4 16 18 18 90 14 40 17 34 481

8:00 67 78 46 11 13 35 12 62 10 34 20 22 410

8:15 79 57 32 14 7 30 16 63 15 28 22 15 378

8:30 72 52 45 8 16 35 13 48 19 25 13 13 359

8:45 77 59 28 11 15 49 16 44 20 19 21 16 375

Total 490 482 267 72 89 233 102 518 102 261 129 138 2883

Approach% 39.5 38.9 21.5 18.3 22.6 59.1 14.1 71.7 14.1 49.4 24.4 26.1

Total% 17.0 16.7 9.3 2.5 3.1 8.1 3.5 18.0 3.5 9.1 4.5 4.8

AM Intersection Peak Hour:

Volume 255      305      149      38        45        111      56        322      46        156      70        88        1,641   

Approach% 36.0     43.0     21.0     19.6     23.2     57.2     13.2     75.9     10.8     49.7     22.3     28.0     

Total% 15.5     18.6     9.1       2.3       2.7       6.8       3.4       19.6     2.8       9.5       4.3       5.4       

PHF 0.77     0.82     0.85     0.86     0.85

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 71 110 47 18 13 46 38 92 13 31 24 34 537

16:15 58 131 44 22 20 59 32 67 24 64 26 39 586

16:30 55 113 39 21 15 45 27 83 11 53 17 35 514

16:45 49 120 38 19 23 46 31 81 16 27 23 48 521

17:00 59 97 38 26 23 59 51 135 12 76 27 40 643

17:15 56 121 26 7 17 36 34 86 18 48 16 52 517

17:30 61 99 39 24 19 46 37 83 7 49 23 35 522

17:45 58 99 28 16 14 25 22 65 14 45 16 37 439

Total 467 890 299 153 144 362 272 692 115 393 172 320 4279

Approach% 28.2 53.7 18.1 23.2 21.9 54.9 25.2 64.1 10.7 44.4 19.4 36.2

Total% 10.9 20.8 7.0 3.6 3.4 8.5 6.4 16.2 2.7 9.2 4.0 7.5

PM Intersection Peak Hour:

Volume 221      461      159      88        81        209      141      366      63        220      93        162      2,264   

Approach% 26.3     54.8     18.9     23.3     21.4     55.3     24.7     64.2     11.1     46.3     19.6     34.1     

Total% 9.8       20.4     7.0       3.9       3.6       9.2       6.2       16.2     2.8       9.7       4.1       7.2       

PHF 0.90     0.88     0.72     0.83     0.88

Intersection Turning Movement - Peak Hour Vehicle Count

AM

PM

4th Street (SR-86) Wake Avenue 4th Street (SR-86)

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

ITM-21-085-04 #07

 4th Street (SR-86) and Wake Avenue 

Tuesday,  December 14, 2021

LLG Ref. 3-21-XXXX

Westbound Northbound Eastbound

El Centro

4th Street (SR-86)

Southbound

Wake Avenue

Southbound

Westbound

Wake Avenue

Northbound

4th Street (SR-86)

Eastbound

Wake Avenue

07:30 to 08:30

16:15 to 17:15



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 0 0 0 0 0 0 0 1 0 0 0 0 1

7:45 1 0 0 0 0 0 0 1 0 0 0 0 2

8:00 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 0 0 0 0 0 0 0 0 0 0 0 0 0

8:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 1 0 0 0 0 0 0 2 0 0 0 0 3

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 0 0 0 0 0 0 0 0 0 0 0 0

16:15 0 0 0 0 0 0 0 0 0 0 0 0 0

16:30 0 0 0 0 0 0 0 0 0 0 0 0 0

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

Intersection Turning Movement - Bicycle & Pedestrian Count
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:
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Intersection Turning Movement - Peak Hour Summary

ITM-21-085-04

LLG Ref. 3-21-XXXX

 #07

 4th Street (SR-86) and Wake Avenue 

Tuesday,  December 14, 2021 El Centro

N

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 0 24 3 0 0 0 9 60 0 7 0 6 109

7:15 0 29 3 0 0 0 21 78 0 10 0 4 145

7:30 0 51 0 0 0 0 40 106 0 11 0 8 216

7:45 0 34 4 0 0 0 33 113 0 21 0 8 213

8:00 0 64 5 0 0 0 10 71 0 6 0 12 168

8:15 0 52 2 0 0 0 12 68 0 7 0 5 146

8:30 0 32 3 0 0 0 4 64 0 9 0 10 122

8:45 0 52 9 0 0 0 11 65 0 8 0 6 151

Total 0 338 29 0 0 0 140 625 0 79 0 59 1270

Approach% - 92.1 7.9 - - - 18.3 81.7 - 57.2 - 42.8

Total% - 26.6 2.3 - - - 11.0 49.2 - 6.2 - 4.6

AM Intersection Peak Hour:

Volume -      201      11        -      -      -      95        358      -      45        -      33        743      

Approach% - 94.8     5.2       - - - 21.0     79.0     - 57.7     - 42.3     

Total% - 27.1     1.5       - - - 12.8     48.2     - 6.1       - 4.4       

PHF 0.77     #DIV/0! 0.78     0.67     0.86

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 0 122 9 0 0 0 5 56 0 12 0 15 219

16:15 0 95 15 0 0 0 15 56 0 11 0 14 206

16:30 0 97 5 0 0 0 3 62 0 6 0 13 186

16:45 0 85 12 0 0 0 13 57 0 7 0 15 189

17:00 0 136 26 0 0 0 8 60 0 11 0 11 252

17:15 0 111 13 0 0 0 12 66 0 8 0 19 229

17:30 0 97 12 0 0 0 10 48 0 16 0 15 198

17:45 0 90 9 0 0 0 21 54 0 9 0 14 197

Total 0 833 101 0 0 0 87 459 0 80 0 116 1676

Approach% - 89.2 10.8 - - - 15.9 84.1 - 40.8 - 59.2

Total% - 49.7 6.0 - - - 5.2 27.4 - 4.8 - 6.9

PM Intersection Peak Hour:

Volume -      434      60        -      -      -      51        228      -      44        -      59        876      

Approach% - 87.9     12.1     - - - 18.3     81.7     - 42.7     - 57.3     

Total% - 49.5     6.8       - - - 5.8       26.0     - 5.0       - 6.7       

PHF 0.76     #DIV/0! 0.89     0.83     0.87

17:00 to 18:00

 #03 ITM-22-022-03

SR-86 & Home Road LLG Ref. 3-22-3559

Westbound Northbound Eastbound

El Centro

SR-86

Southbound

Home Road

Southbound

Westbound

-

Northbound

SR-86

Eastbound

Home Road

07:30 to 08:30

AM

Tuesday,  March 05, 2022

PM

SR-86 - SR-86

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

Intersection Turning Movement - Peak Hour Vehicle Count



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 0 0 0 0 0 0 0 0 0 0 0 0 0

7:45 0 0 0 0 0 0 0 0 0 0 0 0 0

8:00 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 0 0 1 0 0 0 0 0 0 0 0 0 1

8:30 0 2 0 0 0 0 0 0 0 0 0 0 2

8:45 0 1 0 0 0 0 0 0 0 1 0 0 2

Ped Total

Bike Total 0 3 1 0 0 0 0 0 0 1 0 0 5

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 0 0 0 0 0 0 0 0 0 0 0 0

16:15 0 1 0 0 0 0 0 0 0 0 0 0 1

16:30 0 0 0 0 0 0 0 0 0 0 0 0 0

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 1 0 0 0 0 0 0 0 0 0 0 1

0 0 0

0 0 0 0 0

0

0

0

0

 #03 ITM-22-022-03

SR-86 & Home Road LLG Ref. 3-22-3559
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:
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SR-86 & Home Road LLG Ref. 3-22-3559

Tuesday,  March 05, 2022 El Centro

N

Intersection Turning Movement - Peak Hour Summary
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 15 121 0 0 0 10 0 51 0 0 0 0 197

7:15 20 87 0 0 0 15 0 57 0 0 0 0 179

7:30 19 87 0 0 0 6 0 59 1 0 0 0 172

7:45 14 87 0 0 0 11 0 59 0 0 0 0 171

8:00 13 59 0 0 0 13 0 69 3 0 0 0 157

8:15 5 56 0 0 0 6 0 72 1 0 0 0 140

8:30 4 35 0 0 0 8 0 65 1 0 0 0 113

8:45 6 56 0 0 0 11 0 66 1 0 0 0 140

Total 96 588 0 0 0 80 0 498 7 0 0 0 1269

Approach% 14.0 86.0 - - - 100.0 - 98.6 1.4 - - -

Total% 7.6 46.3 - - - 6.3 - 39.2 0.6 - - -

AM Intersection Peak Hour:

Volume 68        382      -      -      -      42        -      226      1          -      -      -      719      

Approach% 15.1     84.9     - - - 100.0   - 99.6     0.4       - - -

Total% 9.5       53.1     - - - 5.8       - 31.4     0.1       - - -

PHF 0.83     0.70     0.95     #DIV/0! 0.91

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 15 119 0 0 0 10 0 50 0 0 0 0 194

16:15 20 88 0 0 0 16 0 57 0 0 0 0 181

16:30 20 87 0 0 0 6 0 59 1 0 0 0 173

16:45 14 87 0 0 0 11 0 59 0 0 0 0 171

17:00 16 128 0 0 0 11 0 57 0 0 0 0 212

17:15 17 113 0 0 0 11 0 67 1 0 0 0 209

17:30 11 101 0 0 0 7 0 51 2 0 0 0 172

17:45 15 88 0 0 0 12 0 64 1 0 0 0 180

Total 128 811 0 0 0 84 0 464 5 0 0 0 1492

Approach% 13.6 86.4 - - - 100.0 - 98.9 1.1 - - -

Total% 8.6 54.4 - - - 5.6 - 31.1 0.3 - - -

PM Intersection Peak Hour:

Volume 59        430      -      -      -      41        -      239      4          -      -      -      773      

Approach% 12.1     87.9     - - - 100.0   - 98.4     1.6       - - -

Total% 7.6       55.6     - - - 5.3       - 30.9     0.5       - - -

PHF 0.85     0.85     0.89     #DIV/0! 0.92

17:00 to 18:00

 #04 ITM-22-022-04

SR-86 & Willow Bend Drive LLG Ref. 3-22-3559

Westbound Northbound Eastbound

El Centro

SR-86

Southbound

 -

Southbound

Westbound

Willow Bend Drive

Northbound

SR-86

Eastbound

 -

07:00 to 08:00

AM

Tuesday,  March 05, 2022

PM

SR-86 Willow Bend Drive SR-86

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

Intersection Turning Movement - Peak Hour Vehicle Count



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 0 0 0 0 0 0 0 1 0 0 0 0 1

7:30 0 0 0 0 0 0 0 0 0 0 0 0 0

7:45 0 0 0 0 0 0 0 0 0 0 0 0 0

8:00 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 0 2 0 0 0 0 0 0 0 0 0 0 2

8:45 1 0 0 0 0 1 0 0 0 0 0 0 2

Ped Total

Bike Total 1 2 0 0 0 1 0 1 0 0 0 0 5

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 0 0 0 0 0 0 0 0 0 0 0 0

16:15 0 1 0 0 0 0 0 0 0 0 0 0 1

16:30 0 0 0 0 0 0 0 0 0 0 0 0 0

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 1 0 0 0 0 0 0 0 0 0 0 1

Ped Total

Bike Total 0 2 0 0 0 0 0 0 0 0 0 0 2

0 0 0
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SR-86 & Willow Bend Drive LLG Ref. 3-22-3559

0

0 0 0 0 0

Ped

0 0 0 0 0

AM

Tuesday,  March 05, 2022 El Centro

Ped Ped Ped Ped

0

0

Ped

0

Willow Bend Drive

Southbound

0

0

0

0

0

0

SR-86

0

SR-86

Northbound

Ped

0

0

0

0

Westbound

Ped

0

0

0

0

0

0

0

 -

Eastbound

Ped

0

0

0

Totals

0

Ped

0

0

00

0

0

Totals
Southbound Westbound Northbound

0

0

0 0 0 0

0

0

00

0

0

0

0

Eastbound

0

PM

SR-86 Willow Bend Drive SR-86  -

0 0 0 0

0 0 0 0

0 0 0 0

0

0 0 0 0

0 0 0

0

Intersection Turning Movement - Bicycle & Pedestrian Count

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  



  Location:  File Name:

  Intersection:  Project:

  Date of Count:
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Tuesday,  March 05, 2022 El Centro
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Intersection Turning Movement - Peak Hour Summary

 #04 ITM-22-022-04

     0 /  0

 P
M

:    0      0       0       0

 A
M

:   0     0      0      0

Time Period

  AM  =  07:00 to 08:00

  PM  =  17:00 to 18:00

  
  

  
0 

/ 
 0

  
A

M
: 

 0
  

  
  

0 
  

  
 4

2 
  

  
 1

  
P

M
: 

 0
  

  
 0

  
  

  
 4

1 
  

  
  

0

S
R

-8
6

  AM:    3         0         382        68

  PM:    2         0        430         59

  0 /  0 Willow Bend Drive

 -
            0 /  0

S
R

-86

AM:   0        226       1           1

PM:   0        239         4          0



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 8 16 0 10 0 13 0 48 6 0 0 0 101

7:15 4 26 0 14 0 36 0 44 2 0 0 0 126

7:30 6 50 0 26 0 50 0 67 2 0 0 0 201

7:45 6 42 0 19 0 42 0 76 3 0 0 0 188

8:00 13 52 0 0 0 8 0 70 16 0 0 0 159

8:15 7 45 0 11 0 14 0 61 6 0 0 0 144

8:30 10 28 0 1 0 8 0 53 1 0 0 0 101

8:45 9 44 0 2 0 20 0 57 1 0 0 0 133

Total 63 303 0 83 0 191 0 476 37 0 0 0 1153

Approach% 17.2 82.8 - 30.3 - 69.7 - 92.8 7.2 - - -

Total% 5.5 26.3 - 7.2 - 16.6 - 41.3 3.2 - - -

AM Intersection Peak Hour:

Volume 32        189      -      56        -      114      -      274      27        -      -      -      692      

Approach% 14.5     85.5     - 32.9     - 67.1     - 91.0     9.0       - - -

Total% 4.6       27.3     - 8.1       - 16.5     - 39.6     3.9       - - -

PHF 0.85     0.56     0.88     #DIV/0! 0.86

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 30 92 0 6 0 10 0 41 7 0 0 0 186

16:15 17 71 0 5 0 13 0 41 2 0 0 0 149

16:30 19 70 0 1 0 15 0 49 4 0 0 0 158

16:45 20 66 0 6 0 17 0 36 4 0 0 0 149

17:00 17 112 0 3 0 9 0 42 4 0 0 0 187

17:15 27 86 0 9 0 20 0 50 11 0 0 0 203

17:30 22 78 0 1 0 13 0 37 7 0 0 0 158

17:45 23 64 0 3 0 23 0 42 3 0 0 0 158

Total 175 639 0 34 0 120 0 338 42 0 0 0 1348

Approach% 21.5 78.5 - 22.1 - 77.9 - 88.9 11.1 - - -

Total% 13.0 47.4 - 2.5 - 8.9 - 25.1 3.1 - - -

PM Intersection Peak Hour:

Volume 89        340      -      16        -      65        -      171      25        -      -      -      706      

Approach% 20.7     79.3     - 19.8     - 80.2     - 87.2     12.8     - - -

Total% 12.6     48.2     - 2.3       - 9.2       - 24.2     3.5       - - -

PHF 0.83     0.70     0.80     #DIV/0! 0.87

Intersection Turning Movement - Peak Hour Vehicle Count

AM

Tuesday,  March 05, 2022

PM

SR-86 Countryside Drive SR-86

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

 #05 ITM-22-022-05

SR-86 & Countryside Drive LLG Ref. 3-22-3559

Westbound Northbound Eastbound

El Centro

SR-86

Southbound

 -

Southbound

Westbound

Countryside Drive

Northbound

SR-86

Eastbound

 -

07:30 to 08:30

17:00 to 18:00



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 0 0 0 0 0 0 0 0 0 0 0 0 0

7:45 0 0 0 0 0 0 0 0 0 0 0 0 0

8:00 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 0 0 0 0 0 0 0 0 0 0 0 0 0

8:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 0 0 0 0 0 0 0 0 0 0 0 0

16:15 0 0 0 0 0 1 0 0 0 0 0 0 1

16:30 0 0 0 0 0 0 0 0 1 0 0 0 1

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 0 0 0 0 1 0 0 1 0 0 0 2

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  

Intersection Turning Movement - Bicycle & Pedestrian Count
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:

 -
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Intersection Turning Movement - Peak Hour Summary

 #05 ITM-22-022-05

SR-86 & Countryside Drive LLG Ref. 3-22-3559

Tuesday,  March 05, 2022 El Centro

N

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  



  Location:  File Name:

  Intersection:  Project:

  Date of Count:

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
7:00 13 12 10 3 32 8 4 27 0 13 12 7 141

7:15 6 19 12 1 52 17 2 45 1 6 26 10 197

7:30 8 32 30 1 91 21 5 36 0 7 33 15 279

7:45 14 50 35 2 58 15 4 56 0 16 38 8 296

8:00 13 32 14 1 44 12 9 29 3 28 64 11 260

8:15 9 22 11 0 24 11 5 35 0 25 26 7 175

8:30 6 23 5 1 23 12 8 25 0 11 19 6 139

8:45 9 20 6 2 21 17 6 26 0 3 15 4 129

Total 78 210 123 11 345 113 43 279 4 109 233 68 1616

Approach% 19.0 51.1 29.9 2.3 73.6 24.1 13.2 85.6 1.2 26.6 56.8 16.6

Total% 4.8 13.0 7.6 0.7 21.3 7.0 2.7 17.3 0.2 6.7 14.4 4.2

AM Intersection Peak Hour:

Volume 41        133      91        5          245      65        20        166      4          57        161      44        1,032   

Approach% 15.5     50.2     34.3     1.6       77.8     20.6     10.5     87.4     2.1       21.8     61.5     16.8     

Total% 4.0       12.9     8.8       0.5       23.7     6.3       1.9       16.1     0.4       5.5       15.6     4.3       

PHF 0.67     0.70     0.79     0.64     0.87

Left Thru Right Left Thru Right Left Thru Right Left Thru Right Total
16:00 16 42 9 0 31 12 8 29 1 12 48 15 223

16:15 21 31 8 0 27 11 9 31 2 6 30 8 184

16:30 16 59 11 0 36 10 5 36 1 8 40 8 230

16:45 22 50 12 0 29 7 5 26 0 8 27 12 198

17:00 23 58 14 1 43 13 2 25 0 15 71 23 288

17:15 28 59 7 0 28 5 7 14 0 6 34 9 197

17:30 19 48 2 0 26 17 7 15 0 6 48 14 202

17:45 23 34 4 0 27 18 3 21 0 8 36 15 189

Total 168 381 67 1 247 93 46 197 4 69 334 104 1711

Approach% 27.3 61.9 10.9 0.3 72.4 27.3 18.6 79.8 1.6 13.6 65.9 20.5

Total% 9.8 22.3 3.9 0.1 14.4 5.4 2.7 11.5 0.2 4.0 19.5 6.1

PM Intersection Peak Hour:

Volume 89        226      44        1          136      35        19        101      1          37        172      52        913      

Approach% 24.8     63.0     12.3     0.6       79.1     20.3     15.7     83.5     0.8       14.2     65.9     19.9     

Total% 9.7       24.8     4.8       0.1       14.9     3.8       2.1       11.1     0.1       4.1       18.8     5.7       

PHF 0.94     0.75     0.72     0.60     0.77

Intersection Turning Movement - Peak Hour Vehicle Count

AM

Thursday,  March 07, 2022

PM

SR-86 McCabe Road SR-86

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  
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SR-86 & McCabe Road LLG Ref. 3-22-3559
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

7:00 0 0 0 0 0 0 0 0 0 0 0 0 0

7:15 0 0 0 0 0 0 0 0 0 0 0 0 0

7:30 0 0 0 0 0 0 0 0 0 0 0 0 0

7:45 0 0 0 0 0 0 0 0 0 0 0 0 0

8:00 0 0 0 0 0 0 0 0 0 0 0 0 0

8:15 0 0 0 0 0 0 0 0 0 0 0 0 0

8:30 0 0 0 0 0 0 0 0 0 0 0 0 0

8:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0

B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right B-Left B-Thru B-Right Bicycle

16:00 0 0 0 0 0 0 0 0 0 0 0 0 0

16:15 0 0 0 0 0 0 0 0 0 0 0 0 0

16:30 0 0 0 0 0 0 0 0 0 0 0 0 0

16:45 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 0 0 0 0 0 0 0 0 0 0 0 0 0

17:15 0 0 0 0 0 0 0 0 0 0 0 0 0

17:30 0 0 0 0 0 0 0 0 0 0 0 0 0

17:45 0 0 0 0 0 0 0 0 0 0 0 0 0

Ped Total

Bike Total 0 0 0 0 0 0 0 0 0 0 0 0 0

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  
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  Location:  File Name:

  Intersection:  Project:

  Date of Count:

McCabe Road
            0 /  0

S
R

-86

AM:   20        166       4           0

PM:   19        101         1          0

S
R

-8
6

  AM:    0         91           133        41

  PM:    0         44        226         89

  0 /  0 McCabe Road

     0 /  0

 P
M

:   37      172       52       0

 A
M

:   57     161      44      0

Time Period

  AM  =  07:15 to 08:15

  PM  =  16:30 to 17:30

  
  

  
0 

/ 
 0

  
A

M
: 

 5
  

  
  

24
5 

  
  

 6
5 

  
  

 0

  
P

M
: 

 1
  

  
 1

36
  

  
  

 3
5 

  
  

  
0

Intersection Turning Movement - Peak Hour Summary

 #06 ITM-22-022-06

SR-86 & McCabe Road LLG Ref. 3-22-3559

Thursday,  March 07, 2022 El Centro

N

Report Generated by Bearcat Enterprises LLC, DBA "Count Data"  |  619-987-5136  |  



Location: 4th Ave-SR-86, between I-8 Eastbound Ramps and Wake Ave

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Total Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

141 84 73 112 210 476 678 1238 1311 1329 1505 1720 1800 1825 1802 1852 1851 1829 1300 952 723 569 363 229

40 32 15 14 32 78 128 209 364 341 365 439 437 459 454 444 447 542 373 278 207 186 117 78

37 11 20 35 42 96 155 257 323 293 394 402 447 464 448 452 503 452 332 224 182 140 93 48

39 22 22 32 57 148 175 345 313 317 388 483 460 454 463 510 470 442 308 209 164 118 97 41

25 19 16 31 79 154 220 427 311 378 358 396 456 448 437 446 431 393 287 241 170 125 56 62

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Northbound Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

71 47 31 57 120 303 366 626 596 630 716 858 859 890 873 829 807 931 627 472 347 288 165 111

10 17 7 7 21 63 71 105 159 161 182 229 232 232 225 212 191 311 180 120 104 99 56 42

19 8 7 21 18 61 88 139 154 139 186 212 207 230 195 195 211 219 157 121 80 68 41 20

25 8 9 15 35 92 102 221 148 155 183 233 220 217 232 225 227 224 146 103 79 70 47 15

17 14 8 14 46 87 105 161 135 175 165 184 200 211 221 197 178 177 144 128 84 51 21 34

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Southbound Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

70 37 42 55 90 173 312 612 715 699 789 862 941 935 929 1023 1044 898 673 480 376 281 198 118

30 15 8 7 11 15 57 104 205 180 183 210 205 227 229 232 256 231 193 158 103 87 61 36

18 3 13 14 24 35 67 118 169 154 208 190 240 234 253 257 292 233 175 103 102 72 52 28

14 14 13 17 22 56 73 124 165 162 205 250 240 237 231 285 243 218 162 106 85 48 50 26

8 5 8 17 33 67 115 266 176 203 193 212 256 237 216 249 253 216 143 113 86 74 35 28

12352

Report Generated by "Count Data" all rights reserved

Linscott, Law & Greenspan, Engineers
4542 Ruffner Street, Suite 100, San Diego, CA 92111

Average Daily Traffic

23972

11620



Location: SR-86, between Wake Ave and Danenberg Dr

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Total Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

71 35 40 47 117 263 353 639 640 725 818 980 1087 1080 1088 1158 1183 1181 841 612 465 350 204 117

14 10 9 8 19 43 65 105 187 169 179 251 272 281 270 281 292 334 242 172 141 112 57 32

27 7 9 9 23 48 89 123 153 177 223 232 272 267 291 279 296 316 220 157 103 84 52 32

19 11 12 13 29 86 97 188 143 170 211 261 291 260 269 304 280 270 184 122 115 76 54 18

11 7 10 17 46 86 102 223 157 209 205 236 252 272 258 294 315 261 195 161 106 78 41 35

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Northbound Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

24 21 16 26 73 177 210 396 354 345 381 431 458 503 480 480 463 473 357 284 204 152 96 51

5 5 4 4 12 34 44 65 99 90 87 116 138 136 112 123 125 157 100 65 58 55 27 9

7 6 5 6 10 35 51 80 89 88 90 99 104 126 134 117 109 124 90 88 45 34 20 15

8 4 3 7 16 53 49 125 76 80 114 109 110 114 110 120 101 97 85 58 54 32 30 10

4 6 4 9 35 55 66 126 90 87 90 107 106 127 124 120 128 95 82 73 47 31 19 17

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Southbound Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

47 14 24 21 44 86 143 243 286 380 437 549 629 577 608 678 720 708 484 328 261 198 108 66

9 5 5 4 7 9 21 40 88 79 92 135 134 145 158 158 167 177 142 107 83 57 30 23

20 1 4 3 13 13 38 43 64 89 133 133 168 141 157 162 187 192 130 69 58 50 32 17

11 7 9 6 13 33 48 63 67 90 97 152 181 146 159 184 179 173 99 64 61 44 24 8

7 1 6 8 11 31 36 97 67 122 115 129 146 145 134 174 187 166 113 88 59 47 22 18

7639

Report Generated by "Count Data" all rights reserved

Linscott, Law & Greenspan, Engineers
4542 Ruffner Street, Suite 100, San Diego, CA 92111

Average Daily Traffic

14094

6455



Location: SR-86, between Danenberg Dr and McCabe Rd

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Total Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

54 29 37 44 107 229 319 604 536 494 570 592 701 688 714 794 827 790 568 423 350 248 149 90

12 8 10 7 17 41 55 107 170 129 131 142 174 173 152 184 204 233 168 124 110 72 42 27

20 4 7 11 21 43 77 116 127 121 153 155 172 170 187 192 210 215 141 110 79 61 38 21

13 8 10 10 25 79 84 172 109 113 148 166 180 159 183 205 204 179 119 80 73 69 39 13

9 9 10 16 44 66 103 209 130 131 138 129 175 186 192 213 209 163 140 109 88 46 30 29

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Northbound Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

18 17 15 24 69 161 204 414 316 251 291 278 307 350 311 342 324 298 244 188 129 92 60 35

5 5 4 3 12 31 37 70 97 65 63 72 77 94 63 79 83 74 72 54 35 30 14 8

3 3 4 7 10 32 47 79 72 67 70 73 64 81 86 74 79 91 58 53 35 23 15 7

6 2 3 5 14 51 44 124 65 57 87 72 73 81 72 87 74 66 53 35 29 29 17 6

4 7 4 9 33 47 76 141 82 62 71 61 93 94 90 102 88 67 61 46 30 10 14 14

Date: Tuesday, December 14, 2021 Total Daily Volume: Description: Southbound Volume

0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00 21:00 22:00 23:00

36 12 22 20 38 68 115 190 220 243 279 314 394 338 403 452 503 492 324 235 221 156 89 55

7 3 6 4 5 10 18 37 73 64 68 70 97 79 89 105 121 159 96 70 75 42 28 19

17 1 3 4 11 11 30 37 55 54 83 82 108 89 101 118 131 124 83 57 44 38 23 14

7 6 7 5 11 28 40 48 44 56 61 94 107 78 111 118 130 113 66 45 44 40 22 7

5 2 6 7 11 19 27 68 48 69 67 68 82 92 102 111 121 96 79 63 58 36 16 15

5219

Report Generated by "Count Data" all rights reserved

Linscott, Law & Greenspan, Engineers
4542 Ruffner Street, Suite 100, San Diego, CA 92111

Average Daily Traffic

9957

4738



Amount Percent
SR 86

North of McCabe Road
2015‐2016 7,700 7,800 100 1.30%
2016‐2017 7,800 7,900 100 1.28%
2017‐2018 7,900 7,900 0 0.00%
2018‐2019 7,900 8,100 200 2.53%
2019‐2020 8,100 8,100 0 0.00%

Average Growth 1.02%

Changes in Traffic Volumes on SR 86
DifferenceSegment



LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-22-3559 
Willow Bend Project 

N:\3559\Report\Attachments.3559.doc 
 

ATTACHMENT 2 

EXISTING INTERSECTION ANALYSIS WORKSHEETS 



HCM 6th Signalized Intersection Summary Existing AM
1: SR-86 (4th St) & I-8 WB Ramps 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 185 1 278 135 430 0 0 672 97
Future Volume (veh/h) 0 0 0 185 1 278 135 430 0 0 672 97
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 243 1 366 178 566 0 0 884 128
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 547 2 475 218 1921 0 0 1084 157
Arrive On Green 0.31 0.31 0.31 0.12 0.54 0.00 0.00 0.35 0.35
Sat Flow, veh/h 1774 7 1540 1781 3647 0 0 3188 448
Grp Volume(v), veh/h 244 0 366 178 566 0 0 508 504
Grp Sat Flow(s),veh/h/ln 1782 0 1540 1781 1777 0 0 1777 1765
Q Serve(g_s), s 7.6 0.0 15.0 6.8 6.0 0.0 0.0 18.0 18.0
Cycle Q Clear(g_c), s 7.6 0.0 15.0 6.8 6.0 0.0 0.0 18.0 18.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.25
Lane Grp Cap(c), veh/h 549 0 475 218 1921 0 0 623 619
V/C Ratio(X) 0.44 0.00 0.77 0.82 0.29 0.00 0.00 0.82 0.82
Avail Cap(c_a), veh/h 950 0 821 228 1921 0 0 623 619
HCM Platoon Ratio 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 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 19.2 0.0 21.8 29.7 8.7 0.0 0.0 20.5 20.5
Incr Delay (d2), s/veh 0.6 0.0 2.7 18.0 0.4 0.0 0.0 11.2 11.3
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 3.0 0.0 5.4 3.8 2.0 0.0 0.0 8.5 8.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.8 0.0 24.5 47.7 9.1 0.0 0.0 31.7 31.8
LnGrp LOS B A C D A A A C C
Approach Vol, veh/h 610 744 1012
Approach Delay, s/veh 22.6 18.3 31.8
Approach LOS C B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 42.9 13.2 29.7 26.5
Change Period (Y+Rc), s 5.4 * 4.7 5.4 5.1
Max Green Setting (Gmax), s 37.5 * 8.9 23.9 37.0
Max Q Clear Time (g_c+I1), s 8.0 8.8 20.0 17.0
Green Ext Time (p_c), s 9.2 0.0 3.1 2.8

Intersection Summary
HCM 6th Ctrl Delay 25.2
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing AM
2: SR-86 (4th St) & I-8 EB Ramps 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 0 193 0 0 0 0 524 171 221 638 0
Future Volume (veh/h) 37 0 193 0 0 0 0 524 171 221 638 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 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
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 45 0 233 0 631 206 266 769 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 46 0 237 0 1290 550 319 2229 0
Arrive On Green 0.18 0.00 0.18 0.00 0.36 0.36 0.18 0.63 0.00
Sat Flow, veh/h 252 0 1306 0 3647 1516 1781 3647 0
Grp Volume(v), veh/h 278 0 0 0 631 206 266 769 0
Grp Sat Flow(s),veh/h/ln1558 0 0 0 1777 1516 1781 1777 0
Q Serve(g_s), s 9.8 0.0 0.0 0.0 7.6 5.5 7.9 5.7 0.0
Cycle Q Clear(g_c), s 9.8 0.0 0.0 0.0 7.6 5.5 7.9 5.7 0.0
Prop In Lane 0.16 0.84 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 283 0 0 0 1290 550 319 2229 0
V/C Ratio(X) 0.98 0.00 0.00 0.00 0.49 0.37 0.84 0.34 0.00
Avail Cap(c_a), veh/h 283 0 0 0 1290 550 379 2229 0
HCM Platoon Ratio 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 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.4 0.0 0.0 0.0 13.6 12.9 21.8 4.9 0.0
Incr Delay (d2), s/veh 48.1 0.0 0.0 0.0 1.3 1.9 11.2 0.4 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
%ile BackOfQ(50%),veh/ln7.0 0.0 0.0 0.0 2.7 1.8 3.9 1.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 70.5 0.0 0.0 0.0 14.9 14.9 33.0 5.3 0.0
LnGrp LOS E A A A B B C A A
Approach Vol, veh/h 278 837 1035
Approach Delay, s/veh 70.5 14.9 12.4
Approach LOS E B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s14.5 25.4 15.1 39.9
Change Period (Y+Rc), s* 4.7 5.4 5.1 5.4
Max Green Setting (Gmax), s* 12 18.1 10.0 34.5
Max Q Clear Time (g_c+I1), s9.9 9.6 11.8 7.7
Green Ext Time (p_c), s 0.1 5.5 0.0 12.3

Intersection Summary
HCM 6th Ctrl Delay 20.9
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 156 70 88 38 45 111 56 322 46 255 305 149
Future Volume (veh/h) 156 70 88 38 45 111 56 322 46 255 305 149
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.95 1.00 0.97 1.00 0.98
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 184 82 104 45 53 131 66 379 54 300 359 175
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 283 133 170 220 231 474 114 864 122 324 929 444
Arrive On Green 0.17 0.17 0.17 0.12 0.12 0.12 0.06 0.28 0.28 0.18 0.40 0.40
Sat Flow, veh/h 1655 777 996 1781 1870 1501 1781 3112 439 1781 2311 1105
Grp Volume(v), veh/h 199 0 171 45 53 131 66 215 218 300 274 260
Grp Sat Flow(s),veh/h/ln1788 0 1640 1781 1870 1501 1781 1777 1775 1781 1777 1638
Q Serve(g_s), s 11.2 0.0 10.4 2.4 2.8 7.2 3.9 10.7 10.9 17.8 11.8 12.1
Cycle Q Clear(g_c), s 11.2 0.0 10.4 2.4 2.8 7.2 3.9 10.7 10.9 17.8 11.8 12.1
Prop In Lane 0.93 0.61 1.00 1.00 1.00 0.25 1.00 0.67
Lane Grp Cap(c), veh/h 305 0 280 220 231 474 114 493 493 324 714 659
V/C Ratio(X) 0.65 0.00 0.61 0.20 0.23 0.28 0.58 0.44 0.44 0.93 0.38 0.39
Avail Cap(c_a), veh/h 548 0 502 595 625 790 198 493 493 324 714 659
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.7 0.0 41.3 42.4 42.6 28.5 49.0 32.0 32.0 43.3 22.8 22.9
Incr Delay (d2), s/veh 3.3 0.0 3.1 0.2 0.2 0.1 1.7 2.8 2.9 31.0 1.6 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/ln5.1 0.0 4.3 1.1 1.3 0.0 1.7 4.8 4.9 10.4 5.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.0 0.0 44.4 42.6 42.8 28.6 50.7 34.8 34.9 74.3 24.3 24.6
LnGrp LOS D A D D D C D C C E C C
Approach Vol, veh/h 370 229 499 834
Approach Delay, s/veh 44.7 34.6 36.9 42.4
Approach LOS D C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s25.0 37.2 25.8 11.6 50.6 19.7
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s19.6 29.9 33.0 * 12 * 38 36.0
Max Q Clear Time (g_c+I1), s19.8 12.9 13.2 5.9 14.1 9.2
Green Ext Time (p_c), s 0.0 4.9 2.8 0.0 7.6 0.4

Intersection Summary
HCM 6th Ctrl Delay 40.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 33 95 358 201 11
Future Vol, veh/h 45 33 95 358 201 11
Conflicting Peds, #/hr 10 10 10 0 0 10
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 230 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 38 110 416 234 13
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 689 261 257 0 - 0
          Stage 1 251 - - - - -
          Stage 2 438 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 395 777 1306 - - -
          Stage 1 790 - - - - -
          Stage 2 619 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 354 762 1294 - - -
Mov Cap-2 Maneuver 354 - - - - -
          Stage 1 716 - - - - -
          Stage 2 613 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.8 1.7 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1294 - 458 - -
HCM Lane V/C Ratio 0.085 - 0.198 - -
HCM Control Delay (s) 8 - 14.8 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.3 - 0.7 - -
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Intersection
Int Delay, s/veh 1.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 42 226 1 68 382
Future Vol, veh/h 0 42 226 1 68 382
Conflicting Peds, #/hr 10 10 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - 230 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 46 248 1 75 420
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 145 0 0 259 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.93 - - 4.13 -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.319 - - 2.219 -
Pot Cap-1 Maneuver 0 877 - - 1304 -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 860 - - 1292 -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.4 0 1.2
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 860 1292 -
HCM Lane V/C Ratio - - 0.054 0.058 -
HCM Control Delay (s) - - 9.4 8 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.2 0.2 -
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Intersection
Int Delay, s/veh 3.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 56 114 274 27 32 189
Future Vol, veh/h 56 114 274 27 32 189
Conflicting Peds, #/hr 10 10 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 225 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 65 133 319 31 37 220
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 649 195 0 0 360 0
          Stage 1 345 - - - - -
          Stage 2 304 - - - - -
Critical Hdwy 6.63 6.93 - - 4.13 -
Critical Hdwy Stg 1 5.83 - - - - -
Critical Hdwy Stg 2 5.43 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 418 814 - - 1197 -
          Stage 1 689 - - - - -
          Stage 2 748 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 397 799 - - 1186 -
Mov Cap-2 Maneuver 397 - - - - -
          Stage 1 682 - - - - -
          Stage 2 718 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.9 0 1.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 599 1186 -
HCM Lane V/C Ratio - - 0.33 0.031 -
HCM Control Delay (s) - - 13.9 8.1 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 1.4 0.1 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 57 161 44 5 245 65 20 166 4 41 133 91
Future Volume (veh/h) 57 161 44 5 245 65 20 166 4 41 133 91
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 0.94 1.00 0.95 1.00 0.95
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 66 185 51 6 282 75 23 191 5 47 153 105
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 77 217 60 7 315 84 58 477 12 88 283 194
Arrive On Green 0.20 0.20 0.20 0.23 0.23 0.23 0.03 0.26 0.26 0.05 0.28 0.28
Sat Flow, veh/h 388 1086 299 29 1380 367 1781 1811 47 1781 1009 693
Grp Volume(v), veh/h 302 0 0 363 0 0 23 0 196 47 0 258
Grp Sat Flow(s),veh/h/ln 1773 0 0 1776 0 0 1781 0 1859 1781 0 1702
Q Serve(g_s), s 17.5 0.0 0.0 21.1 0.0 0.0 1.3 0.0 9.2 2.7 0.0 13.7
Cycle Q Clear(g_c), s 17.5 0.0 0.0 21.1 0.0 0.0 1.3 0.0 9.2 2.7 0.0 13.7
Prop In Lane 0.22 0.17 0.02 0.21 1.00 0.03 1.00 0.41
Lane Grp Cap(c), veh/h 354 0 0 405 0 0 58 0 489 88 0 477
V/C Ratio(X) 0.85 0.00 0.00 0.90 0.00 0.00 0.40 0.00 0.40 0.53 0.00 0.54
Avail Cap(c_a), veh/h 442 0 0 493 0 0 119 0 489 147 0 477
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 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 41.0 0.0 0.0 39.8 0.0 0.0 50.4 0.0 32.3 49.3 0.0 32.5
Incr Delay (d2), s/veh 12.5 0.0 0.0 16.6 0.0 0.0 1.6 0.0 2.4 1.9 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 8.8 0.0 0.0 11.0 0.0 0.0 0.6 0.0 4.4 1.2 0.0 6.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.5 0.0 0.0 56.4 0.0 0.0 52.1 0.0 34.7 51.2 0.0 36.8
LnGrp LOS D A A E A A D A C D A D
Approach Vol, veh/h 302 363 219 305
Approach Delay, s/veh 53.5 56.4 36.5 39.0
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.0 35.9 28.7 8.2 37.7 31.8
Change Period (Y+Rc), s * 4.7 * 7.9 7.5 * 4.7 7.9 7.5
Max Green Setting (Gmax), s * 8.8 * 28 26.5 * 7.1 29.3 29.5
Max Q Clear Time (g_c+I1), s 4.7 11.2 19.5 3.3 15.7 23.1
Green Ext Time (p_c), s 0.0 2.5 1.0 0.0 3.1 1.2

Intersection Summary
HCM 6th Ctrl Delay 47.6
HCM 6th LOS D

Notes
* HCM 6th 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
Traffic Volume (veh/h) 0 0 0 167 4 257 149 588 0 0 953 82
Future Volume (veh/h) 0 0 0 167 4 257 149 588 0 0 953 82
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 184 4 282 164 646 0 0 1047 90
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 454 10 400 200 2053 0 0 1296 111
Arrive On Green 0.26 0.26 0.26 0.11 0.58 0.00 0.00 0.39 0.39
Sat Flow, veh/h 1745 38 1535 1781 3647 0 0 3392 283
Grp Volume(v), veh/h 188 0 282 164 646 0 0 564 573
Grp Sat Flow(s),veh/h/ln 1783 0 1535 1781 1777 0 0 1777 1805
Q Serve(g_s), s 5.7 0.0 10.8 5.8 6.1 0.0 0.0 18.3 18.3
Cycle Q Clear(g_c), s 5.7 0.0 10.8 5.8 6.1 0.0 0.0 18.3 18.3
Prop In Lane 0.98 1.00 1.00 0.00 0.00 0.16
Lane Grp Cap(c), veh/h 464 0 400 200 2053 0 0 698 709
V/C Ratio(X) 0.40 0.00 0.71 0.82 0.31 0.00 0.00 0.81 0.81
Avail Cap(c_a), veh/h 1017 0 875 200 2053 0 0 698 709
HCM Platoon Ratio 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 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 19.8 0.0 21.7 28.2 7.1 0.0 0.0 17.5 17.5
Incr Delay (d2), s/veh 0.6 0.0 2.3 21.4 0.4 0.0 0.0 9.7 9.6
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 2.3 0.0 3.9 3.5 1.8 0.0 0.0 8.2 8.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.4 0.0 24.0 49.5 7.5 0.0 0.0 27.2 27.2
LnGrp LOS C A C D A A A C C
Approach Vol, veh/h 470 810 1137
Approach Delay, s/veh 22.6 16.0 27.2
Approach LOS C B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 42.9 12.0 30.9 22.0
Change Period (Y+Rc), s 5.4 * 4.7 5.4 5.1
Max Green Setting (Gmax), s 37.5 * 7.3 25.5 37.0
Max Q Clear Time (g_c+I1), s 8.1 7.8 20.3 12.8
Green Ext Time (p_c), s 10.6 0.0 4.3 2.2

Intersection Summary
HCM 6th Ctrl Delay 22.5
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 49 0 164 0 0 0 0 622 264 303 676 0
Future Volume (veh/h) 49 0 164 0 0 0 0 622 264 303 676 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 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
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 56 0 189 0 715 303 348 777 0
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 60 0 202 0 1265 539 399 2340 0
Arrive On Green 0.17 0.00 0.17 0.00 0.36 0.36 0.22 0.66 0.00
Sat Flow, veh/h 359 0 1212 0 3647 1515 1781 3647 0
Grp Volume(v), veh/h 245 0 0 0 715 303 348 777 0
Grp Sat Flow(s),veh/h/ln1571 0 0 0 1777 1515 1781 1777 0
Q Serve(g_s), s 9.2 0.0 0.0 0.0 9.7 9.7 11.3 5.7 0.0
Cycle Q Clear(g_c), s 9.2 0.0 0.0 0.0 9.7 9.7 11.3 5.7 0.0
Prop In Lane 0.23 0.77 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 262 0 0 0 1265 539 399 2340 0
V/C Ratio(X) 0.94 0.00 0.00 0.00 0.57 0.56 0.87 0.33 0.00
Avail Cap(c_a), veh/h 262 0 0 0 1265 539 484 2340 0
HCM Platoon Ratio 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 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 24.7 0.0 0.0 0.0 15.6 15.6 22.4 4.5 0.0
Incr Delay (d2), s/veh 38.6 0.0 0.0 0.0 1.8 4.2 12.2 0.4 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
%ile BackOfQ(50%),veh/ln6.0 0.0 0.0 0.0 3.6 3.4 5.5 1.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.3 0.0 0.0 0.0 17.4 19.7 34.7 4.9 0.0
LnGrp LOS E A A A B B C A A
Approach Vol, veh/h 245 1018 1125
Approach Delay, s/veh 63.3 18.1 14.1
Approach LOS E B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s18.1 26.8 15.1 44.9
Change Period (Y+Rc), s* 4.7 5.4 5.1 5.4
Max Green Setting (Gmax), s* 16 18.5 10.0 39.5
Max Q Clear Time (g_c+I1), s13.3 11.7 11.2 7.7
Green Ext Time (p_c), s 0.2 5.1 0.0 13.6

Intersection Summary
HCM 6th Ctrl Delay 20.8
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 220 93 162 88 81 209 141 366 63 221 461 159
Future Volume (veh/h) 220 93 162 88 81 209 141 366 63 221 461 159
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.97
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 250 106 184 100 92 238 160 416 72 251 524 181
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 142 255 306 321 507 186 730 125 277 768 264
Arrive On Green 0.21 0.21 0.21 0.17 0.17 0.17 0.10 0.24 0.24 0.16 0.30 0.30
Sat Flow, veh/h 1519 672 1203 1781 1870 1519 1781 3016 517 1781 2573 884
Grp Volume(v), veh/h 295 0 245 100 92 238 160 244 244 251 361 344
Grp Sat Flow(s),veh/h/ln1794 0 1601 1781 1870 1519 1781 1777 1756 1781 1777 1680
Q Serve(g_s), s 18.8 0.0 17.2 6.0 5.2 15.1 10.7 14.6 14.8 16.7 21.6 21.8
Cycle Q Clear(g_c), s 18.8 0.0 17.2 6.0 5.2 15.1 10.7 14.6 14.8 16.7 21.6 21.8
Prop In Lane 0.85 0.75 1.00 1.00 1.00 0.29 1.00 0.53
Lane Grp Cap(c), veh/h 380 0 339 306 321 507 186 430 425 277 531 502
V/C Ratio(X) 0.78 0.00 0.72 0.33 0.29 0.47 0.86 0.57 0.58 0.91 0.68 0.69
Avail Cap(c_a), veh/h 490 0 437 530 557 699 211 430 425 302 531 502
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 44.4 43.9 43.6 32.4 53.2 40.3 40.4 50.2 37.3 37.4
Incr Delay (d2), s/veh 7.0 0.0 5.2 0.2 0.2 0.3 23.7 5.3 5.6 26.5 6.9 7.4
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/ln8.9 0.0 7.2 2.6 2.4 5.5 5.9 6.9 6.9 9.3 10.2 9.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.9 0.0 49.6 44.2 43.8 32.7 77.0 45.6 45.9 76.6 44.2 44.8
LnGrp LOS D A D D D C E D D E D D
Approach Vol, veh/h 540 430 648 956
Approach Delay, s/veh 50.9 37.7 53.5 52.9
Approach LOS D D D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s24.2 36.5 33.0 17.4 43.4 27.2
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s20.5 29.0 33.0 * 14 * 36 36.0
Max Q Clear Time (g_c+I1), s18.7 16.8 20.8 12.7 23.8 17.1
Green Ext Time (p_c), s 0.1 4.6 3.4 0.0 6.6 0.8

Intersection Summary
HCM 6th Ctrl Delay 50.1
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing PM
4: SR-86 (4th St) & Horne Rd 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 4

Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 59 51 228 434 60
Future Vol, veh/h 44 59 51 228 434 60
Conflicting Peds, #/hr 10 10 10 0 0 10
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 230 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 51 68 59 262 499 69
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 803 554 578 0 - 0
          Stage 1 544 - - - - -
          Stage 2 259 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 336 531 994 - - -
          Stage 1 581 - - - - -
          Stage 2 761 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 309 521 985 - - -
Mov Cap-2 Maneuver 309 - - - - -
          Stage 1 541 - - - - -
          Stage 2 753 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 17.6 1.6 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 985 - 403 - -
HCM Lane V/C Ratio 0.06 - 0.294 - -
HCM Control Delay (s) 8.9 - 17.6 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.2 - 1.2 - -



HCM 6th TWSC Existing PM
5: SR-86 (4th St) & Willow Bend Dr 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 5

Intersection
Int Delay, s/veh 1.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 41 239 4 59 430
Future Vol, veh/h 0 41 239 4 59 430
Conflicting Peds, #/hr 10 10 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - 0 - - 230 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 45 260 4 64 467
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 152 0 0 274 0
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.93 - - 4.13 -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.319 - - 2.219 -
Pot Cap-1 Maneuver 0 868 - - 1288 -
          Stage 1 0 - - - - -
          Stage 2 0 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 852 - - 1276 -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.5 0 1
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 852 1276 -
HCM Lane V/C Ratio - - 0.052 0.05 -
HCM Control Delay (s) - - 9.5 8 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0.2 0.2 -



HCM 6th TWSC Existing PM
6: Countryside Dr & SR-86 (4th St) 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 6

Intersection
Int Delay, s/veh 2.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 16 65 171 25 89 340
Future Vol, veh/h 16 65 171 25 89 340
Conflicting Peds, #/hr 10 10 0 10 10 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 225 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 18 75 197 29 102 391
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 827 133 0 0 236 0
          Stage 1 222 - - - - -
          Stage 2 605 - - - - -
Critical Hdwy 6.63 6.93 - - 4.13 -
Critical Hdwy Stg 1 5.83 - - - - -
Critical Hdwy Stg 2 5.43 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 325 892 - - 1330 -
          Stage 1 794 - - - - -
          Stage 2 544 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 294 875 - - 1317 -
Mov Cap-2 Maneuver 294 - - - - -
          Stage 1 786 - - - - -
          Stage 2 497 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.7 0 1.7
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 629 1317 -
HCM Lane V/C Ratio - - 0.148 0.078 -
HCM Control Delay (s) - - 11.7 8 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.5 0.3 -



HCM 6th Signalized Intersection Summary Existing PM
7: SR-86 (4th St) & McCabe Rd 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 172 52 1 136 35 19 101 1 89 226 44
Future Volume (veh/h) 37 172 52 1 136 35 19 101 1 89 226 44
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 0.92 1.00 0.95 1.00 0.95
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 48 223 68 1 177 45 25 131 1 116 294 57
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 56 261 79 1 205 52 63 476 4 145 457 89
Arrive On Green 0.22 0.22 0.22 0.15 0.15 0.15 0.04 0.26 0.26 0.08 0.30 0.30
Sat Flow, veh/h 250 1163 355 8 1405 357 1781 1853 14 1781 1508 292
Grp Volume(v), veh/h 339 0 0 223 0 0 25 0 132 116 0 351
Grp Sat Flow(s),veh/h/ln 1768 0 0 1770 0 0 1781 0 1867 1781 0 1800
Q Serve(g_s), s 17.4 0.0 0.0 11.7 0.0 0.0 1.3 0.0 5.4 6.1 0.0 16.0
Cycle Q Clear(g_c), s 17.4 0.0 0.0 11.7 0.0 0.0 1.3 0.0 5.4 6.1 0.0 16.0
Prop In Lane 0.14 0.20 0.00 0.20 1.00 0.01 1.00 0.16
Lane Grp Cap(c), veh/h 396 0 0 258 0 0 63 0 480 145 0 545
V/C Ratio(X) 0.86 0.00 0.00 0.86 0.00 0.00 0.39 0.00 0.28 0.80 0.00 0.64
Avail Cap(c_a), veh/h 487 0 0 290 0 0 133 0 480 252 0 545
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 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 35.3 0.0 0.0 39.5 0.0 0.0 44.7 0.0 28.1 42.7 0.0 28.6
Incr Delay (d2), s/veh 11.9 0.0 0.0 20.9 0.0 0.0 1.5 0.0 1.4 3.8 0.0 5.8
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 8.7 0.0 0.0 6.5 0.0 0.0 0.6 0.0 2.5 2.7 0.0 7.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.2 0.0 0.0 60.4 0.0 0.0 46.2 0.0 29.6 46.5 0.0 34.3
LnGrp LOS D A A E A A D A C D A C
Approach Vol, veh/h 339 223 157 467
Approach Delay, s/veh 47.2 60.4 32.2 37.4
Approach LOS D E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.4 32.2 28.7 8.1 36.6 21.3
Change Period (Y+Rc), s * 4.7 * 7.9 7.5 * 4.7 7.9 7.5
Max Green Setting (Gmax), s * 13 * 23 26.1 * 7.1 28.7 15.5
Max Q Clear Time (g_c+I1), s 8.1 7.4 19.4 3.3 18.0 13.7
Green Ext Time (p_c), s 0.1 1.4 1.1 0.0 3.6 0.2

Intersection Summary
HCM 6th Ctrl Delay 43.8
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary Existing + Project AM
1: SR-86 (4th St) & I-8 WB Ramps 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 190 1 278 142 455 0 0 680 97
Future Volume (veh/h) 0 0 0 190 1 278 142 455 0 0 680 97
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 250 1 366 187 599 0 0 895 128
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 548 2 475 227 1919 0 0 1069 153
Arrive On Green 0.31 0.31 0.31 0.13 0.54 0.00 0.00 0.34 0.34
Sat Flow, veh/h 1775 7 1540 1781 3647 0 0 3193 443
Grp Volume(v), veh/h 251 0 366 187 599 0 0 513 510
Grp Sat Flow(s),veh/h/ln 1782 0 1540 1781 1777 0 0 1777 1766
Q Serve(g_s), s 7.9 0.0 15.0 7.1 6.5 0.0 0.0 18.5 18.5
Cycle Q Clear(g_c), s 7.9 0.0 15.0 7.1 6.5 0.0 0.0 18.5 18.5
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.25
Lane Grp Cap(c), veh/h 550 0 475 227 1919 0 0 613 609
V/C Ratio(X) 0.46 0.00 0.77 0.82 0.31 0.00 0.00 0.84 0.84
Avail Cap(c_a), veh/h 949 0 821 228 1919 0 0 613 609
HCM Platoon Ratio 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 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 19.3 0.0 21.8 29.5 8.8 0.0 0.0 20.9 20.9
Incr Delay (d2), s/veh 0.6 0.0 2.7 19.7 0.4 0.0 0.0 12.9 12.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.1 0.0 5.4 4.1 2.1 0.0 0.0 8.9 8.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.9 0.0 24.4 49.2 9.3 0.0 0.0 33.8 33.9
LnGrp LOS B A C D A A A C C
Approach Vol, veh/h 617 786 1023
Approach Delay, s/veh 22.6 18.8 33.8
Approach LOS C B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 42.9 13.6 29.3 26.5
Change Period (Y+Rc), s 5.4 * 4.7 5.4 5.1
Max Green Setting (Gmax), s 37.5 * 8.9 23.9 37.0
Max Q Clear Time (g_c+I1), s 8.5 9.1 20.5 17.0
Green Ext Time (p_c), s 9.7 0.0 2.8 2.8

Intersection Summary
HCM 6th Ctrl Delay 26.1
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing + Project AM
2: SR-86 (4th St) & I-8 EB Ramps 06/15/2022

Willow Bend Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 0 196 0 0 0 0 556 185 221 651 0
Future Volume (veh/h) 37 0 196 0 0 0 0 556 185 221 651 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 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
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 45 0 236 0 670 223 266 784 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 45 0 238 0 1290 550 319 2229 0
Arrive On Green 0.18 0.00 0.18 0.00 0.36 0.36 0.18 0.63 0.00
Sat Flow, veh/h 249 0 1308 0 3647 1516 1781 3647 0
Grp Volume(v), veh/h 281 0 0 0 670 223 266 784 0
Grp Sat Flow(s),veh/h/ln1558 0 0 0 1777 1516 1781 1777 0
Q Serve(g_s), s 9.9 0.0 0.0 0.0 8.1 6.0 7.9 5.8 0.0
Cycle Q Clear(g_c), s 9.9 0.0 0.0 0.0 8.1 6.0 7.9 5.8 0.0
Prop In Lane 0.16 0.84 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 283 0 0 0 1290 550 319 2229 0
V/C Ratio(X) 0.99 0.00 0.00 0.00 0.52 0.41 0.84 0.35 0.00
Avail Cap(c_a), veh/h 283 0 0 0 1290 550 379 2229 0
HCM Platoon Ratio 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 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.5 0.0 0.0 0.0 13.8 13.1 21.8 4.9 0.0
Incr Delay (d2), s/veh 51.2 0.0 0.0 0.0 1.5 2.2 11.2 0.4 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
%ile BackOfQ(50%),veh/ln7.3 0.0 0.0 0.0 2.9 2.0 3.9 1.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 73.6 0.0 0.0 0.0 15.2 15.3 33.0 5.3 0.0
LnGrp LOS E A A A B B C A A
Approach Vol, veh/h 281 893 1050
Approach Delay, s/veh 73.6 15.3 12.4
Approach LOS E B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s14.5 25.4 15.1 39.9
Change Period (Y+Rc), s* 4.7 5.4 5.1 5.4
Max Green Setting (Gmax), s* 12 18.1 10.0 34.5
Max Q Clear Time (g_c+I1), s9.9 10.1 11.9 7.8
Green Ext Time (p_c), s 0.1 5.4 0.0 12.5

Intersection Summary
HCM 6th Ctrl Delay 21.3
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing + Project AM
3: Wake Ave & SR-86 (4th St) 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 156 70 88 39 45 111 56 368 50 255 321 149
Future Volume (veh/h) 156 70 88 39 45 111 56 368 50 255 321 149
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.95 1.00 0.97 1.00 0.98
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 184 82 104 46 53 131 66 433 59 300 378 175
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 283 133 170 220 231 474 114 869 118 324 946 430
Arrive On Green 0.17 0.17 0.17 0.12 0.12 0.12 0.06 0.28 0.28 0.18 0.40 0.40
Sat Flow, veh/h 1655 777 996 1781 1870 1501 1781 3131 424 1781 2352 1070
Grp Volume(v), veh/h 199 0 171 46 53 131 66 244 248 300 284 269
Grp Sat Flow(s),veh/h/ln1788 0 1640 1781 1870 1501 1781 1777 1778 1781 1777 1646
Q Serve(g_s), s 11.2 0.0 10.4 2.5 2.8 7.2 3.9 12.4 12.6 17.8 12.3 12.6
Cycle Q Clear(g_c), s 11.2 0.0 10.4 2.5 2.8 7.2 3.9 12.4 12.6 17.8 12.3 12.6
Prop In Lane 0.93 0.61 1.00 1.00 1.00 0.24 1.00 0.65
Lane Grp Cap(c), veh/h 305 0 280 220 231 474 114 493 494 324 714 662
V/C Ratio(X) 0.65 0.00 0.61 0.21 0.23 0.28 0.58 0.50 0.50 0.93 0.40 0.41
Avail Cap(c_a), veh/h 548 0 502 595 625 790 198 493 494 324 714 662
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 41.7 0.0 41.4 42.5 42.6 28.5 49.0 32.6 32.7 43.3 22.9 23.0
Incr Delay (d2), s/veh 3.3 0.0 3.1 0.2 0.2 0.1 1.7 3.5 3.6 31.0 1.7 1.9
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/ln5.1 0.0 4.3 1.1 1.3 0.0 1.7 5.7 5.7 10.4 5.2 5.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.0 0.0 44.4 42.6 42.8 28.6 50.7 36.1 36.3 74.3 24.6 24.9
LnGrp LOS D A D D D C D D D E C C
Approach Vol, veh/h 370 230 558 853
Approach Delay, s/veh 44.7 34.6 37.9 42.2
Approach LOS D C D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s25.0 37.2 25.8 11.6 50.6 19.7
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s19.6 29.9 33.0 * 12 * 38 36.0
Max Q Clear Time (g_c+I1), s19.8 14.6 13.2 5.9 14.6 9.2
Green Ext Time (p_c), s 0.0 5.3 2.8 0.0 7.8 0.4

Intersection Summary
HCM 6th Ctrl Delay 40.6
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing + Project AM
4: SR-86 (4th St) & Horne Rd 06/15/2022

Willow Bend Synchro 11 Report
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Intersection
Int Delay, s/veh 2.4

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 33 95 418 221 11
Future Vol, veh/h 45 33 95 418 221 11
Conflicting Peds, #/hr 10 10 10 0 0 10
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 230 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 38 110 486 257 13
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 747 284 280 0 - 0
          Stage 1 274 - - - - -
          Stage 2 473 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 364 754 1281 - - -
          Stage 1 771 - - - - -
          Stage 2 594 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 326 740 1269 - - -
Mov Cap-2 Maneuver 326 - - - - -
          Stage 1 697 - - - - -
          Stage 2 588 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 15.7 1.5 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1269 - 427 - -
HCM Lane V/C Ratio 0.087 - 0.212 - -
HCM Control Delay (s) 8.1 - 15.7 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.3 - 0.8 - -



HCM 6th TWSC Existing + Project AM
5: SR-86 (4th St) & Project North Drwy/Willow Bend Dr 06/15/2022

Willow Bend Synchro 11 Report
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 5 0 0 42 2 286 1 68 392 10
Future Vol, veh/h 0 0 5 0 0 42 2 286 1 68 392 10
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - 0 100 - - 230 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 91 92 91 92 91 91 91 91 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 5 0 0 46 2 314 1 75 431 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - - 437 - - 178 442 0 0 325 0 0
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy - - 6.23 - - 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy - - 3.319 - - 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 0 0 619 0 0 835 1116 - - 1233 - -
          Stage 1 0 0 - 0 0 - - - - - - -
          Stage 2 0 0 - 0 0 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - 619 - - 819 1116 - - 1221 - -
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.9 9.7 0.1 1.2
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1116 - - 619 819 1221 - -
HCM Lane V/C Ratio 0.002 - - 0.009 0.056 0.061 - -
HCM Control Delay (s) 8.2 - - 10.9 9.7 8.1 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 0.2 - -



HCM 6th TWSC Existing + Project AM
6: Project South Drwy/Countryside Dr & SR-86 (4th St) 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 6

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 0 5 56 0 114 2 276 27 32 194 10
Future Vol, veh/h 60 0 5 56 0 114 2 276 27 32 194 10
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 100 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 86 92 86 92 86 86 86 86 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 0 5 65 0 133 2 321 31 37 226 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 481 672 242 669 662 196 237 0 0 362 0 0
          Stage 1 306 306 - 351 351 - - - - - - -
          Stage 2 175 366 - 318 311 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 482 376 796 357 381 813 1329 - - 1195 - -
          Stage 1 703 661 - 639 631 - - - - - - -
          Stage 2 810 622 - 693 658 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 388 360 788 339 365 798 1329 - - 1184 - -
Mov Cap-2 Maneuver 388 360 - 339 365 - - - - - - -
          Stage 1 702 641 - 632 623 - - - - - - -
          Stage 2 668 615 - 660 638 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 15.8 15.1 0 1.1
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1329 - - 404 552 1184 - -
HCM Lane V/C Ratio 0.002 - - 0.175 0.358 0.031 - -
HCM Control Delay (s) 7.7 - - 15.8 15.1 8.1 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 0.6 1.6 0.1 - -



HCM 6th Signalized Intersection Summary Existing + Project AM
7: SR-86 (4th St) & McCabe Rd 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 57 161 44 5 245 67 20 168 4 44 140 91
Future Volume (veh/h) 57 161 44 5 245 67 20 168 4 44 140 91
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 0.94 1.00 0.95 1.00 0.95
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 66 185 51 6 282 77 23 193 5 51 161 105
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 77 216 60 7 313 85 58 477 12 91 291 190
Arrive On Green 0.20 0.20 0.20 0.23 0.23 0.23 0.03 0.26 0.26 0.05 0.28 0.28
Sat Flow, veh/h 388 1086 299 29 1371 374 1781 1812 47 1781 1033 674
Grp Volume(v), veh/h 302 0 0 365 0 0 23 0 198 51 0 266
Grp Sat Flow(s),veh/h/ln 1773 0 0 1775 0 0 1781 0 1859 1781 0 1707
Q Serve(g_s), s 17.6 0.0 0.0 21.4 0.0 0.0 1.4 0.0 9.4 3.0 0.0 14.2
Cycle Q Clear(g_c), s 17.6 0.0 0.0 21.4 0.0 0.0 1.4 0.0 9.4 3.0 0.0 14.2
Prop In Lane 0.22 0.17 0.02 0.21 1.00 0.03 1.00 0.39
Lane Grp Cap(c), veh/h 353 0 0 405 0 0 58 0 490 91 0 482
V/C Ratio(X) 0.85 0.00 0.00 0.90 0.00 0.00 0.40 0.00 0.40 0.56 0.00 0.55
Avail Cap(c_a), veh/h 439 0 0 479 0 0 118 0 490 153 0 482
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 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 41.4 0.0 0.0 40.1 0.0 0.0 50.8 0.0 32.5 49.6 0.0 32.7
Incr Delay (d2), s/veh 12.8 0.0 0.0 18.0 0.0 0.0 1.6 0.0 2.5 2.0 0.0 4.5
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 8.9 0.0 0.0 11.2 0.0 0.0 0.6 0.0 4.4 1.4 0.0 6.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.1 0.0 0.0 58.1 0.0 0.0 52.4 0.0 35.0 51.6 0.0 37.2
LnGrp LOS D A A E A A D A C D A D
Approach Vol, veh/h 302 365 221 317
Approach Delay, s/veh 54.1 58.1 36.8 39.5
Approach LOS D E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.2 36.1 28.8 8.2 38.1 31.9
Change Period (Y+Rc), s * 4.7 * 7.9 7.5 * 4.7 7.9 7.5
Max Green Setting (Gmax), s * 9.2 * 28 26.5 * 7.1 29.9 28.9
Max Q Clear Time (g_c+I1), s 5.0 11.4 19.6 3.4 16.2 23.4
Green Ext Time (p_c), s 0.0 2.5 1.0 0.0 3.2 1.1

Intersection Summary
HCM 6th Ctrl Delay 48.3
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing + Project PM
1: SR-86 (4th St) & I-8 WB Ramps 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 182 4 257 154 604 0 0 981 82
Future Volume (veh/h) 0 0 0 182 4 257 154 604 0 0 981 82
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 200 4 282 169 664 0 0 1078 90
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 457 9 401 200 2050 0 0 1298 108
Arrive On Green 0.26 0.26 0.26 0.11 0.58 0.00 0.00 0.39 0.39
Sat Flow, veh/h 1748 35 1535 1781 3647 0 0 3401 276
Grp Volume(v), veh/h 204 0 282 169 664 0 0 579 589
Grp Sat Flow(s),veh/h/ln 1783 0 1535 1781 1777 0 0 1777 1806
Q Serve(g_s), s 6.2 0.0 10.8 6.0 6.3 0.0 0.0 19.1 19.1
Cycle Q Clear(g_c), s 6.2 0.0 10.8 6.0 6.3 0.0 0.0 19.1 19.1
Prop In Lane 0.98 1.00 1.00 0.00 0.00 0.15
Lane Grp Cap(c), veh/h 466 0 401 200 2050 0 0 697 709
V/C Ratio(X) 0.44 0.00 0.70 0.84 0.32 0.00 0.00 0.83 0.83
Avail Cap(c_a), veh/h 1015 0 874 200 2050 0 0 697 709
HCM Platoon Ratio 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 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 20.0 0.0 21.7 28.3 7.2 0.0 0.0 17.8 17.8
Incr Delay (d2), s/veh 0.6 0.0 2.2 25.6 0.4 0.0 0.0 11.0 10.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 0.0 3.9 3.8 1.9 0.0 0.0 8.7 8.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.7 0.0 24.0 53.9 7.6 0.0 0.0 28.8 28.8
LnGrp LOS C A C D A A A C C
Approach Vol, veh/h 486 833 1168
Approach Delay, s/veh 22.6 17.0 28.8
Approach LOS C B C

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 42.9 12.0 30.9 22.1
Change Period (Y+Rc), s 5.4 * 4.7 5.4 5.1
Max Green Setting (Gmax), s 37.5 * 7.3 25.5 37.0
Max Q Clear Time (g_c+I1), s 8.3 8.0 21.1 12.8
Green Ext Time (p_c), s 10.9 0.0 3.8 2.3

Intersection Summary
HCM 6th Ctrl Delay 23.6
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing + Project PM
2: SR-86 (4th St) & I-8 EB Ramps 06/15/2022

Willow Bend Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 49 0 172 0 0 0 0 643 274 303 719 0
Future Volume (veh/h) 49 0 172 0 0 0 0 643 274 303 719 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 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
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 56 0 198 0 739 315 348 826 0
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 58 0 204 0 1265 539 399 2340 0
Arrive On Green 0.17 0.00 0.17 0.00 0.36 0.36 0.22 0.66 0.00
Sat Flow, veh/h 346 0 1223 0 3647 1515 1781 3647 0
Grp Volume(v), veh/h 254 0 0 0 739 315 348 826 0
Grp Sat Flow(s),veh/h/ln1569 0 0 0 1777 1515 1781 1777 0
Q Serve(g_s), s 9.7 0.0 0.0 0.0 10.1 10.1 11.3 6.2 0.0
Cycle Q Clear(g_c), s 9.7 0.0 0.0 0.0 10.1 10.1 11.3 6.2 0.0
Prop In Lane 0.22 0.78 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 261 0 0 0 1265 539 399 2340 0
V/C Ratio(X) 0.97 0.00 0.00 0.00 0.58 0.58 0.87 0.35 0.00
Avail Cap(c_a), veh/h 261 0 0 0 1265 539 484 2340 0
HCM Platoon Ratio 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 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 24.9 0.0 0.0 0.0 15.7 15.7 22.4 4.6 0.0
Incr Delay (d2), s/veh 47.6 0.0 0.0 0.0 2.0 4.6 12.2 0.4 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
%ile BackOfQ(50%),veh/ln6.8 0.0 0.0 0.0 3.8 3.6 5.5 1.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 72.4 0.0 0.0 0.0 17.7 20.3 34.7 5.0 0.0
LnGrp LOS E A A A B C C A A
Approach Vol, veh/h 254 1054 1174
Approach Delay, s/veh 72.4 18.5 13.8
Approach LOS E B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s18.1 26.8 15.1 44.9
Change Period (Y+Rc), s* 4.7 5.4 5.1 5.4
Max Green Setting (Gmax), s* 16 18.5 10.0 39.5
Max Q Clear Time (g_c+I1), s13.3 12.1 11.7 8.2
Green Ext Time (p_c), s 0.2 4.9 0.0 14.4

Intersection Summary
HCM 6th Ctrl Delay 21.8
HCM 6th LOS C

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th Signalized Intersection Summary Existing + Project PM
3: Wake Ave & SR-86 (4th St) 06/15/2022

Willow Bend Synchro 11 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 93 162 92 81 209 141 397 65 221 512 159
Future Volume (veh/h) 220 93 162 92 81 209 141 397 65 221 512 159
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.97
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 250 106 184 105 92 238 160 451 74 251 582 181
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 321 142 255 306 321 507 186 736 120 277 791 245
Arrive On Green 0.21 0.21 0.21 0.17 0.17 0.17 0.10 0.24 0.24 0.16 0.30 0.30
Sat Flow, veh/h 1519 672 1203 1781 1870 1519 1781 3042 496 1781 2649 821
Grp Volume(v), veh/h 295 0 245 105 92 238 160 262 263 251 390 373
Grp Sat Flow(s),veh/h/ln1794 0 1601 1781 1870 1519 1781 1777 1761 1781 1777 1693
Q Serve(g_s), s 18.8 0.0 17.2 6.3 5.2 15.1 10.7 15.9 16.1 16.7 23.8 24.0
Cycle Q Clear(g_c), s 18.8 0.0 17.2 6.3 5.2 15.1 10.7 15.9 16.1 16.7 23.8 24.0
Prop In Lane 0.85 0.75 1.00 1.00 1.00 0.28 1.00 0.49
Lane Grp Cap(c), veh/h 380 0 339 306 321 507 186 430 426 277 531 506
V/C Ratio(X) 0.78 0.00 0.72 0.34 0.29 0.47 0.86 0.61 0.62 0.91 0.73 0.74
Avail Cap(c_a), veh/h 490 0 437 530 557 699 211 430 426 302 531 506
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.0 0.0 44.4 44.1 43.6 32.4 53.2 40.8 40.8 50.2 38.1 38.1
Incr Delay (d2), s/veh 7.0 0.0 5.2 0.2 0.2 0.3 23.7 6.3 6.6 26.5 8.8 9.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln8.9 0.0 7.2 2.8 2.4 5.5 5.9 7.5 7.6 9.3 11.4 11.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.0 0.0 49.6 44.3 43.8 32.7 77.0 47.1 47.4 76.6 46.9 47.4
LnGrp LOS D A D D D C E D D E D D
Approach Vol, veh/h 540 435 685 1014
Approach Delay, s/veh 50.9 37.8 54.2 54.4
Approach LOS D D D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s24.2 36.5 33.0 17.4 43.4 27.2
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s20.5 29.0 33.0 * 14 * 36 36.0
Max Q Clear Time (g_c+I1), s18.7 18.1 20.8 12.7 26.0 17.1
Green Ext Time (p_c), s 0.1 4.5 3.4 0.0 6.1 0.8

Intersection Summary
HCM 6th Ctrl Delay 51.0
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing + Project PM
4: SR-86 (4th St) & Horne Rd 06/15/2022

Willow Bend Synchro 11 Report
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Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 59 51 268 501 60
Future Vol, veh/h 44 59 51 268 501 60
Conflicting Peds, #/hr 10 10 10 0 0 10
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 230 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 51 68 59 308 576 69
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 903 631 655 0 - 0
          Stage 1 621 - - - - -
          Stage 2 282 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 292 480 930 - - -
          Stage 1 535 - - - - -
          Stage 2 741 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 268 471 921 - - -
Mov Cap-2 Maneuver 268 - - - - -
          Stage 1 496 - - - - -
          Stage 2 734 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 20.1 1.5 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 921 - 356 - -
HCM Lane V/C Ratio 0.064 - 0.333 - -
HCM Control Delay (s) 9.2 - 20.1 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.2 - 1.4 - -



HCM 6th TWSC Existing + Project PM
5: SR-86 (4th St) & Project North Drwy/Willow Bend Dr 06/15/2022

Willow Bend Synchro 11 Report
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 3 0 0 41 6 279 4 59 463 34
Future Vol, veh/h 0 0 3 0 0 41 6 279 4 59 463 34
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - 0 100 - - 230 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 3 0 0 45 7 303 4 64 503 37
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - - 522 - - 174 540 0 0 317 0 0
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy - - 6.23 - - 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy - - 3.319 - - 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 0 0 554 0 0 840 1027 - - 1241 - -
          Stage 1 0 0 - 0 0 - - - - - - -
          Stage 2 0 0 - 0 0 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - 554 - - 824 1027 - - 1229 - -
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.5 9.6 0.2 0.9
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1027 - - 554 824 1229 - -
HCM Lane V/C Ratio 0.006 - - 0.006 0.054 0.052 - -
HCM Control Delay (s) 8.5 - - 11.5 9.6 8.1 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 0.2 - -



HCM 6th TWSC Existing + Project PM
6: Project South Drwy/Countryside Dr & SR-86 (4th St) 06/15/2022

Willow Bend Synchro 11 Report
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Intersection
Int Delay, s/veh 3.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 0 4 16 0 65 6 177 25 89 343 33
Future Vol, veh/h 40 0 4 16 0 65 6 177 25 89 343 33
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 100 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 87 92 87 92 87 87 87 87 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 0 4 18 0 75 7 203 29 102 394 36
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 742 872 422 870 876 136 430 0 0 242 0 0
          Stage 1 616 616 - 242 242 - - - - - - -
          Stage 2 126 256 - 628 634 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 318 288 631 258 287 888 1128 - - 1323 - -
          Stage 1 477 481 - 741 705 - - - - - - -
          Stage 2 865 695 - 470 472 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 270 261 625 235 260 871 1128 - - 1310 - -
Mov Cap-2 Maneuver 270 261 - 235 260 - - - - - - -
          Stage 1 474 443 - 729 694 - - - - - - -
          Stage 2 778 684 - 426 435 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 20.2 12.6 0.2 1.5
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1128 - - 285 568 1310 - -
HCM Lane V/C Ratio 0.006 - - 0.168 0.164 0.078 - -
HCM Control Delay (s) 8.2 - - 20.2 12.6 8 - -
HCM Lane LOS A - - C B A - -
HCM 95th %tile Q(veh) 0 - - 0.6 0.6 0.3 - -



HCM 6th Signalized Intersection Summary Existing + Project PM
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 172 52 1 136 39 19 109 1 91 231 44
Future Volume (veh/h) 37 172 52 1 136 39 19 109 1 91 231 44
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 0.92 1.00 0.95 1.00 0.95
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 48 223 68 1 177 51 25 142 1 118 300 57
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 56 260 79 1 204 59 63 471 3 148 456 87
Arrive On Green 0.22 0.22 0.22 0.15 0.15 0.15 0.04 0.25 0.25 0.08 0.30 0.30
Sat Flow, veh/h 250 1163 355 8 1361 392 1781 1854 13 1781 1514 288
Grp Volume(v), veh/h 339 0 0 229 0 0 25 0 143 118 0 357
Grp Sat Flow(s),veh/h/ln 1768 0 0 1761 0 0 1781 0 1867 1781 0 1801
Q Serve(g_s), s 17.5 0.0 0.0 12.1 0.0 0.0 1.3 0.0 5.9 6.2 0.0 16.4
Cycle Q Clear(g_c), s 17.5 0.0 0.0 12.1 0.0 0.0 1.3 0.0 5.9 6.2 0.0 16.4
Prop In Lane 0.14 0.20 0.00 0.22 1.00 0.01 1.00 0.16
Lane Grp Cap(c), veh/h 396 0 0 263 0 0 63 0 474 148 0 543
V/C Ratio(X) 0.86 0.00 0.00 0.87 0.00 0.00 0.39 0.00 0.30 0.80 0.00 0.66
Avail Cap(c_a), veh/h 485 0 0 287 0 0 133 0 474 252 0 543
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 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 35.5 0.0 0.0 39.6 0.0 0.0 44.9 0.0 28.7 42.9 0.0 29.0
Incr Delay (d2), s/veh 12.1 0.0 0.0 22.5 0.0 0.0 1.5 0.0 1.6 3.7 0.0 6.1
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 8.7 0.0 0.0 6.8 0.0 0.0 0.6 0.0 2.8 2.8 0.0 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 47.6 0.0 0.0 62.1 0.0 0.0 46.4 0.0 30.3 46.6 0.0 35.1
LnGrp LOS D A A E A A D A C D A D
Approach Vol, veh/h 339 229 168 475
Approach Delay, s/veh 47.6 62.1 32.7 38.0
Approach LOS D E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 12.6 32.1 28.8 8.1 36.6 21.7
Change Period (Y+Rc), s * 4.7 * 7.9 7.5 * 4.7 7.9 7.5
Max Green Setting (Gmax), s * 14 * 23 26.1 * 7.1 28.7 15.5
Max Q Clear Time (g_c+I1), s 8.2 7.9 19.5 3.3 18.4 14.1
Green Ext Time (p_c), s 0.1 1.5 1.1 0.0 3.6 0.2

Intersection Summary
HCM 6th Ctrl Delay 44.5
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-22-3559 
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ATTACHMENT 4 

CUMULATIVE PROJECTS INFORMATION AND EXISTING + 

CUMULATIVE + PROJECT INTERSECTION ANALYSIS WORKSHEETS 



NEAR-TERM CUMULATIVE PROJECTS INFORMATION 

Project Name Location 

CHP Headquarters 
Northwest corner of 4th Street / 
Danenberg Drive intersection 

State Court House 
Northwest corner of Thomas Drive / 

Wake Avenue intersection 

Heber Meadows Apartments 
Northeast corner of 6th Street / 

Spear Avenue intersection 

Gas Station and Carwash 
Southeast corner of 4th Street / 
Danenberg Drive intersection 

Mixed-Use Project 
Parcel south of the “Gas Station and 

Carwash” cumulative project 

City Sewer and Water 
Improvements 

Along Danenberg Drive between 4th 
Street and Dogwood Avenue 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 203 1 295 163 489 0 0 724 103
Future Volume (veh/h) 0 0 0 203 1 295 163 489 0 0 724 103
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 267 1 388 214 643 0 0 953 136
Peak Hour Factor 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 570 2 494 209 1885 0 0 1075 153
Arrive On Green 0.32 0.32 0.32 0.12 0.53 0.00 0.00 0.35 0.35
Sat Flow, veh/h 1775 7 1541 1781 3647 0 0 3194 442
Grp Volume(v), veh/h 268 0 388 214 643 0 0 546 543
Grp Sat Flow(s),veh/h/ln 1782 0 1541 1781 1777 0 0 1777 1766
Q Serve(g_s), s 8.5 0.0 16.2 8.3 7.3 0.0 0.0 20.5 20.5
Cycle Q Clear(g_c), s 8.5 0.0 16.2 8.3 7.3 0.0 0.0 20.5 20.5
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.25
Lane Grp Cap(c), veh/h 572 0 494 209 1885 0 0 616 612
V/C Ratio(X) 0.47 0.00 0.78 1.02 0.34 0.00 0.00 0.89 0.89
Avail Cap(c_a), veh/h 933 0 807 209 1885 0 0 616 612
HCM Platoon Ratio 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 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 19.2 0.0 21.8 31.2 9.5 0.0 0.0 21.8 21.8
Incr Delay (d2), s/veh 0.6 0.0 2.8 68.3 0.5 0.0 0.0 17.1 17.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.4 0.0 5.8 7.3 2.4 0.0 0.0 10.4 10.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.8 0.0 24.6 99.5 10.0 0.0 0.0 38.9 39.0
LnGrp LOS B A C F B A A D D
Approach Vol, veh/h 656 857 1089
Approach Delay, s/veh 22.6 32.4 38.9
Approach LOS C C D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 42.9 13.0 29.9 27.8
Change Period (Y+Rc), s 5.4 * 4.7 5.4 5.1
Max Green Setting (Gmax), s 37.5 * 8.3 24.5 37.0
Max Q Clear Time (g_c+I1), s 9.3 10.3 22.5 18.2
Green Ext Time (p_c), s 10.4 0.0 1.7 3.0

Intersection Summary
HCM 6th Ctrl Delay 32.7
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 39 0 213 0 0 0 0 609 200 235 698 0
Future Volume (veh/h) 39 0 213 0 0 0 0 609 200 235 698 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 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
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 47 0 257 0 734 241 283 841 0
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 44 0 239 0 1257 536 335 2229 0
Arrive On Green 0.18 0.00 0.18 0.00 0.35 0.35 0.19 0.63 0.00
Sat Flow, veh/h 241 0 1316 0 3647 1515 1781 3647 0
Grp Volume(v), veh/h 304 0 0 0 734 241 283 841 0
Grp Sat Flow(s),veh/h/ln1557 0 0 0 1777 1515 1781 1777 0
Q Serve(g_s), s 10.0 0.0 0.0 0.0 9.3 6.7 8.4 6.4 0.0
Cycle Q Clear(g_c), s 10.0 0.0 0.0 0.0 9.3 6.7 8.4 6.4 0.0
Prop In Lane 0.15 0.85 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 283 0 0 0 1257 536 335 2229 0
V/C Ratio(X) 1.07 0.00 0.00 0.00 0.58 0.45 0.84 0.38 0.00
Avail Cap(c_a), veh/h 283 0 0 0 1257 536 366 2229 0
HCM Platoon Ratio 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 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.5 0.0 0.0 0.0 14.5 13.7 21.6 5.0 0.0
Incr Delay (d2), s/veh 74.6 0.0 0.0 0.0 2.0 2.7 14.2 0.5 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
%ile BackOfQ(50%),veh/ln9.2 0.0 0.0 0.0 3.4 2.3 4.4 1.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 97.1 0.0 0.0 0.0 16.5 16.4 35.7 5.5 0.0
LnGrp LOS F A A A B B D A A
Approach Vol, veh/h 304 975 1124
Approach Delay, s/veh 97.1 16.4 13.1
Approach LOS F B B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s15.0 24.9 15.1 39.9
Change Period (Y+Rc), s* 4.7 5.4 5.1 5.4
Max Green Setting (Gmax), s* 11 18.5 10.0 34.5
Max Q Clear Time (g_c+I1), s10.4 11.3 12.0 8.4
Green Ext Time (p_c), s 0.0 5.3 0.0 13.3

Intersection Summary
HCM 6th Ctrl Delay 25.1
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 193 76 111 41 49 118 66 388 53 271 340 169
Future Volume (veh/h) 193 76 111 41 49 118 66 388 53 271 340 169
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.95 1.00 0.97 1.00 0.97
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 227 89 131 48 58 139 78 456 62 319 400 199
Peak Hour Factor 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 322 134 199 226 237 469 116 840 114 313 881 432
Arrive On Green 0.19 0.19 0.19 0.13 0.13 0.13 0.07 0.27 0.27 0.18 0.39 0.39
Sat Flow, veh/h 1681 699 1040 1781 1870 1503 1781 3132 423 1781 2289 1122
Grp Volume(v), veh/h 241 0 206 48 58 139 78 258 260 319 309 290
Grp Sat Flow(s),veh/h/ln1786 0 1634 1781 1870 1503 1781 1777 1778 1781 1777 1634
Q Serve(g_s), s 14.1 0.0 13.0 2.7 3.1 7.9 4.8 13.8 14.0 19.6 14.4 14.8
Cycle Q Clear(g_c), s 14.1 0.0 13.0 2.7 3.1 7.9 4.8 13.8 14.0 19.6 14.4 14.8
Prop In Lane 0.94 0.64 1.00 1.00 1.00 0.24 1.00 0.69
Lane Grp Cap(c), veh/h 342 0 313 226 237 469 116 477 477 313 684 629
V/C Ratio(X) 0.71 0.00 0.66 0.21 0.24 0.30 0.67 0.54 0.55 1.02 0.45 0.46
Avail Cap(c_a), veh/h 529 0 484 575 604 764 208 477 477 313 684 629
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.1 0.0 41.7 43.7 43.9 29.9 50.9 34.9 35.0 45.9 25.5 25.6
Incr Delay (d2), s/veh 3.8 0.0 3.3 0.2 0.2 0.1 2.5 4.3 4.4 55.6 2.2 2.4
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/ln6.4 0.0 5.4 1.2 1.4 2.8 2.2 6.4 6.5 13.3 6.3 6.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 45.9 0.0 45.0 43.8 44.1 30.0 53.4 39.2 39.4 101.6 27.7 28.0
LnGrp LOS D A D D D C D D D F C C
Approach Vol, veh/h 447 245 596 918
Approach Delay, s/veh 45.5 36.0 41.2 53.5
Approach LOS D D D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s25.0 37.2 28.7 12.0 50.2 20.5
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s19.6 29.9 33.0 * 13 * 37 36.0
Max Q Clear Time (g_c+I1), s21.6 16.0 16.1 6.8 16.8 9.9
Green Ext Time (p_c), s 0.0 5.3 3.3 0.0 7.9 0.5

Intersection Summary
HCM 6th Ctrl Delay 46.6
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC Existing + Cumulative Projects + Project AM
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Intersection
Int Delay, s/veh 2.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 48 35 101 442 239 12
Future Vol, veh/h 48 35 101 442 239 12
Conflicting Peds, #/hr 10 10 10 0 0 10
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 230 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 56 41 117 514 278 14
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 796 305 302 0 - 0
          Stage 1 295 - - - - -
          Stage 2 501 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 340 734 1257 - - -
          Stage 1 755 - - - - -
          Stage 2 575 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 302 720 1245 - - -
Mov Cap-2 Maneuver 302 - - - - -
          Stage 1 677 - - - - -
          Stage 2 569 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 16.8 1.5 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1245 - 400 - -
HCM Lane V/C Ratio 0.094 - 0.241 - -
HCM Control Delay (s) 8.2 - 16.8 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.3 - 0.9 - -



HCM 6th TWSC Existing + Cumulative Projects + Project AM
5: SR-86 (4th St) & Project North Drwy/Willow Bend Dr 06/15/2022
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Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 5 0 0 45 2 302 1 72 421 10
Future Vol, veh/h 0 0 5 0 0 45 2 302 1 72 421 10
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - 0 100 - - 230 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 91 92 91 92 91 91 91 91 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 5 0 0 49 2 332 1 79 463 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - - 469 - - 187 474 0 0 343 0 0
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy - - 6.23 - - 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy - - 3.319 - - 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 0 0 593 0 0 824 1086 - - 1214 - -
          Stage 1 0 0 - 0 0 - - - - - - -
          Stage 2 0 0 - 0 0 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - 593 - - 808 1086 - - 1202 - -
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.1 9.7 0.1 1.2
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1086 - - 593 808 1202 - -
HCM Lane V/C Ratio 0.002 - - 0.009 0.061 0.066 - -
HCM Control Delay (s) 8.3 - - 11.1 9.7 8.2 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 0.2 - -



HCM 6th TWSC Existing + Cumulative Projects + Project AM
6: Project South Drwy/Countryside Dr & SR-86 (4th St) 06/15/2022
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Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 0 5 59 0 121 2 295 29 34 212 10
Future Vol, veh/h 60 0 5 59 0 121 2 295 29 34 212 10
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 100 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 86 92 86 92 86 86 86 86 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 0 5 69 0 141 2 343 34 40 247 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 519 724 263 719 712 209 258 0 0 387 0 0
          Stage 1 333 333 - 374 374 - - - - - - -
          Stage 2 186 391 - 345 338 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 453 351 775 329 357 798 1305 - - 1170 - -
          Stage 1 680 643 - 620 617 - - - - - - -
          Stage 2 798 606 - 670 640 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 358 335 768 312 340 783 1305 - - 1159 - -
Mov Cap-2 Maneuver 358 335 - 312 340 - - - - - - -
          Stage 1 679 620 - 613 610 - - - - - - -
          Stage 2 647 599 - 636 618 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 16.9 16.4 0 1.1
HCM LOS C C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1305 - - 373 524 1159 - -
HCM Lane V/C Ratio 0.002 - - 0.189 0.399 0.034 - -
HCM Control Delay (s) 7.8 - - 16.9 16.4 8.2 - -
HCM Lane LOS A - - C C A - -
HCM 95th %tile Q(veh) 0 - - 0.7 1.9 0.1 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 171 47 5 260 71 21 180 4 47 154 97
Future Volume (veh/h) 60 171 47 5 260 71 21 180 4 47 154 97
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 0.94 1.00 0.95 1.00 0.95
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 69 197 54 6 299 82 24 207 5 54 177 111
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 79 225 62 7 326 89 59 464 11 91 288 180
Arrive On Green 0.21 0.21 0.21 0.24 0.24 0.24 0.03 0.26 0.26 0.05 0.27 0.27
Sat Flow, veh/h 383 1092 299 28 1371 376 1781 1816 44 1781 1051 659
Grp Volume(v), veh/h 320 0 0 387 0 0 24 0 212 54 0 288
Grp Sat Flow(s),veh/h/ln 1774 0 0 1775 0 0 1781 0 1860 1781 0 1710
Q Serve(g_s), s 19.3 0.0 0.0 23.5 0.0 0.0 1.5 0.0 10.6 3.3 0.0 16.2
Cycle Q Clear(g_c), s 19.3 0.0 0.0 23.5 0.0 0.0 1.5 0.0 10.6 3.3 0.0 16.2
Prop In Lane 0.22 0.17 0.02 0.21 1.00 0.02 1.00 0.39
Lane Grp Cap(c), veh/h 365 0 0 422 0 0 59 0 475 91 0 468
V/C Ratio(X) 0.88 0.00 0.00 0.92 0.00 0.00 0.41 0.00 0.45 0.59 0.00 0.62
Avail Cap(c_a), veh/h 426 0 0 465 0 0 115 0 475 148 0 468
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 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 42.5 0.0 0.0 41.0 0.0 0.0 52.3 0.0 34.5 51.2 0.0 35.0
Incr Delay (d2), s/veh 16.5 0.0 0.0 22.0 0.0 0.0 1.7 0.0 3.0 2.3 0.0 6.0
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 10.1 0.0 0.0 12.7 0.0 0.0 0.7 0.0 5.1 1.5 0.0 7.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.0 0.0 0.0 63.0 0.0 0.0 54.0 0.0 37.6 53.5 0.0 41.0
LnGrp LOS E A A E A A D A D D A D
Approach Vol, veh/h 320 387 236 342
Approach Delay, s/veh 59.0 63.0 39.2 43.0
Approach LOS E E D D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 10.4 36.1 30.2 8.3 38.1 33.7
Change Period (Y+Rc), s * 4.7 * 7.9 7.5 * 4.7 7.9 7.5
Max Green Setting (Gmax), s * 9.2 * 28 26.5 * 7.1 29.9 28.9
Max Q Clear Time (g_c+I1), s 5.3 12.6 21.3 3.5 18.2 25.5
Green Ext Time (p_c), s 0.0 2.6 0.9 0.0 3.1 0.8

Intersection Summary
HCM 6th Ctrl Delay 52.3
HCM 6th LOS D

Notes
* HCM 6th 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
Traffic Volume (veh/h) 0 0 0 197 4 273 173 646 0 0 1048 87
Future Volume (veh/h) 0 0 0 197 4 273 173 646 0 0 1048 87
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.97 1.00 1.00 1.00 0.96
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 216 4 300 190 710 0 0 1152 96
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Percent Heavy Veh, % 2 2 2 2 2 0 0 2 2
Cap, veh/h 476 9 418 197 2021 0 0 1279 106
Arrive On Green 0.27 0.27 0.27 0.11 0.57 0.00 0.00 0.39 0.39
Sat Flow, veh/h 1750 32 1536 1781 3647 0 0 3402 275
Grp Volume(v), veh/h 220 0 300 190 710 0 0 618 630
Grp Sat Flow(s),veh/h/ln 1783 0 1536 1781 1777 0 0 1777 1807
Q Serve(g_s), s 6.8 0.0 11.6 7.0 7.1 0.0 0.0 21.6 21.7
Cycle Q Clear(g_c), s 6.8 0.0 11.6 7.0 7.1 0.0 0.0 21.6 21.7
Prop In Lane 0.98 1.00 1.00 0.00 0.00 0.15
Lane Grp Cap(c), veh/h 485 0 418 197 2021 0 0 687 698
V/C Ratio(X) 0.45 0.00 0.72 0.96 0.35 0.00 0.00 0.90 0.90
Avail Cap(c_a), veh/h 1000 0 862 197 2021 0 0 687 698
HCM Platoon Ratio 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 1.00 0.00 0.00 1.00 1.00
Uniform Delay (d), s/veh 19.9 0.0 21.7 29.2 7.7 0.0 0.0 19.0 19.0
Incr Delay (d2), s/veh 0.7 0.0 2.3 53.1 0.5 0.0 0.0 17.0 17.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 0.0 4.2 5.7 2.2 0.0 0.0 10.7 10.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 20.6 0.0 24.0 82.3 8.2 0.0 0.0 36.1 36.1
LnGrp LOS C A C F A A A D D
Approach Vol, veh/h 520 900 1248
Approach Delay, s/veh 22.6 23.8 36.1
Approach LOS C C D

Timer - Assigned Phs 2 5 6 8
Phs Duration (G+Y+Rc), s 42.9 12.0 30.9 23.1
Change Period (Y+Rc), s 5.4 * 4.7 5.4 5.1
Max Green Setting (Gmax), s 37.5 * 7.3 25.5 37.0
Max Q Clear Time (g_c+I1), s 9.1 9.0 23.7 13.6
Green Ext Time (p_c), s 11.6 0.0 1.7 2.4

Intersection Summary
HCM 6th Ctrl Delay 29.3
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 52 0 197 0 0 0 0 697 294 322 783 0
Future Volume (veh/h) 52 0 197 0 0 0 0 697 294 322 783 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.95 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
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 60 0 226 0 801 338 370 900 0
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 56 0 213 0 1205 513 420 2322 0
Arrive On Green 0.17 0.00 0.17 0.00 0.34 0.34 0.24 0.65 0.00
Sat Flow, veh/h 329 0 1239 0 3647 1513 1781 3647 0
Grp Volume(v), veh/h 286 0 0 0 801 338 370 900 0
Grp Sat Flow(s),veh/h/ln1567 0 0 0 1777 1513 1781 1777 0
Q Serve(g_s), s 10.3 0.0 0.0 0.0 11.5 11.4 12.0 7.1 0.0
Cycle Q Clear(g_c), s 10.3 0.0 0.0 0.0 11.5 11.4 12.0 7.1 0.0
Prop In Lane 0.21 0.79 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 269 0 0 0 1205 513 420 2322 0
V/C Ratio(X) 1.06 0.00 0.00 0.00 0.66 0.66 0.88 0.39 0.00
Avail Cap(c_a), veh/h 269 0 0 0 1205 513 490 2322 0
HCM Platoon Ratio 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 0.00 0.00 1.00 1.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 24.9 0.0 0.0 0.0 16.9 16.9 22.1 4.8 0.0
Incr Delay (d2), s/veh 72.5 0.0 0.0 0.0 2.9 6.5 13.8 0.5 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
%ile BackOfQ(50%),veh/ln9.0 0.0 0.0 0.0 4.5 4.3 6.0 1.6 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 97.3 0.0 0.0 0.0 19.8 23.4 35.9 5.3 0.0
LnGrp LOS F A A A B C D A A
Approach Vol, veh/h 286 1139 1270
Approach Delay, s/veh 97.3 20.9 14.2
Approach LOS F C B

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s18.9 25.7 15.4 44.6
Change Period (Y+Rc), s* 4.7 5.4 5.1 5.4
Max Green Setting (Gmax), s* 17 18.0 10.3 39.2
Max Q Clear Time (g_c+I1), s14.0 13.5 12.3 9.1
Green Ext Time (p_c), s 0.2 3.7 0.0 15.5

Intersection Summary
HCM 6th Ctrl Delay 25.9
HCM 6th LOS C

Notes
* HCM 6th 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
Traffic Volume (veh/h) 255 100 186 97 88 222 171 419 69 235 540 199
Future Volume (veh/h) 255 100 186 97 88 222 171 419 69 235 540 199
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 0.96 1.00 0.97 1.00 0.97
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 290 114 211 110 100 252 194 476 78 267 614 226
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 348 143 274 314 330 512 215 719 117 274 692 254
Arrive On Green 0.23 0.23 0.23 0.18 0.18 0.18 0.12 0.24 0.24 0.15 0.27 0.27
Sat Flow, veh/h 1542 636 1216 1781 1870 1520 1781 3042 495 1781 2520 926
Grp Volume(v), veh/h 337 0 278 110 100 252 194 277 277 267 433 407
Grp Sat Flow(s),veh/h/ln1793 0 1600 1781 1870 1520 1781 1777 1761 1781 1777 1669
Q Serve(g_s), s 22.9 0.0 20.7 6.9 5.9 17.0 13.7 18.0 18.2 19.0 29.7 29.8
Cycle Q Clear(g_c), s 22.9 0.0 20.7 6.9 5.9 17.0 13.7 18.0 18.2 19.0 29.7 29.8
Prop In Lane 0.86 0.76 1.00 1.00 1.00 0.28 1.00 0.55
Lane Grp Cap(c), veh/h 404 0 361 314 330 512 215 420 416 274 488 459
V/C Ratio(X) 0.83 0.00 0.77 0.35 0.30 0.49 0.90 0.66 0.67 0.97 0.89 0.89
Avail Cap(c_a), veh/h 464 0 414 503 529 673 215 420 416 274 488 459
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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.1 0.0 46.2 46.0 45.6 34.2 55.2 44.0 44.1 53.7 44.3 44.3
Incr Delay (d2), s/veh 12.0 0.0 8.4 0.2 0.2 0.3 34.9 7.9 8.2 46.9 20.5 21.8
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/ln11.3 0.0 8.9 3.0 2.7 6.2 8.1 8.7 8.7 11.9 15.6 14.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 59.0 0.0 54.6 46.3 45.8 34.5 90.1 51.9 52.3 100.6 64.8 66.1
LnGrp LOS E A D D D C F D D F E E
Approach Vol, veh/h 615 462 748 1107
Approach Delay, s/veh 57.1 39.8 62.0 73.9
Approach LOS E D E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s25.0 37.4 36.1 20.1 42.3 28.9
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s19.6 29.9 33.0 * 15 * 35 36.0
Max Q Clear Time (g_c+I1), s21.0 20.2 24.9 15.7 31.8 19.0
Green Ext Time (p_c), s 0.0 4.4 3.0 0.0 2.3 0.9

Intersection Summary
HCM 6th Ctrl Delay 62.0
HCM 6th LOS E

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Int Delay, s/veh 2.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 47 63 54 289 533 64
Future Vol, veh/h 47 63 54 289 533 64
Conflicting Peds, #/hr 10 10 10 0 0 10
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 230 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 87 87 87 87 87 87
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 54 72 62 332 613 74
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 960 670 697 0 - 0
          Stage 1 660 - - - - -
          Stage 2 300 - - - - -
Critical Hdwy 6.63 6.23 4.13 - - -
Critical Hdwy Stg 1 5.43 - - - - -
Critical Hdwy Stg 2 5.83 - - - - -
Follow-up Hdwy 3.519 3.319 2.219 - - -
Pot Cap-1 Maneuver 269 456 897 - - -
          Stage 1 513 - - - - -
          Stage 2 726 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 245 447 888 - - -
Mov Cap-2 Maneuver 245 - - - - -
          Stage 1 472 - - - - -
          Stage 2 719 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 22.4 1.5 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 888 - 331 - -
HCM Lane V/C Ratio 0.07 - 0.382 - -
HCM Control Delay (s) 9.4 - 22.4 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0.2 - 1.7 - -
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Intersection
Int Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 3 0 0 44 6 301 4 63 494 34
Future Vol, veh/h 0 0 3 0 0 44 6 301 4 63 494 34
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - 0 - - 0 100 - - 230 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 3 0 0 48 7 327 4 68 537 37
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All - - 556 - - 186 574 0 0 341 0 0
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy - - 6.23 - - 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy - - 3.319 - - 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 0 0 530 0 0 825 997 - - 1216 - -
          Stage 1 0 0 - 0 0 - - - - - - -
          Stage 2 0 0 - 0 0 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver - - 530 - - 809 997 - - 1204 - -
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.8 9.7 0.2 0.9
HCM LOS B A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 997 - - 530 809 1204 - -
HCM Lane V/C Ratio 0.007 - - 0.006 0.059 0.057 - -
HCM Control Delay (s) 8.6 - - 11.8 9.7 8.2 - -
HCM Lane LOS A - - B A A - -
HCM 95th %tile Q(veh) 0 - - 0 0.2 0.2 - -
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Intersection
Int Delay, s/veh 3.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 0 4 17 0 69 6 194 27 94 369 33
Future Vol, veh/h 40 0 4 17 0 69 6 194 27 94 369 33
Conflicting Peds, #/hr 0 0 0 10 0 10 0 0 10 10 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - 100 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 87 92 87 92 87 87 87 87 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 0 4 20 0 79 7 223 31 108 424 36
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 794 936 452 933 939 147 460 0 0 264 0 0
          Stage 1 658 658 - 263 263 - - - - - - -
          Stage 2 136 278 - 670 676 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 292 264 607 233 263 874 1099 - - 1299 - -
          Stage 1 452 460 - 720 690 - - - - - - -
          Stage 2 854 680 - 446 452 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 244 238 601 211 237 857 1099 - - 1287 - -
Mov Cap-2 Maneuver 244 238 - 211 237 - - - - - - -
          Stage 1 449 421 - 708 679 - - - - - - -
          Stage 2 763 669 - 402 414 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 22.1 13.3 0.2 1.5
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1099 - - 258 534 1287 - -
HCM Lane V/C Ratio 0.006 - - 0.185 0.185 0.084 - -
HCM Control Delay (s) 8.3 - - 22.1 13.3 8.1 - -
HCM Lane LOS A - - C B A - -
HCM 95th %tile Q(veh) 0 - - 0.7 0.7 0.3 - -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 39 183 55 1 144 41 20 122 1 96 250 47
Future Volume (veh/h) 39 183 55 1 144 41 20 122 1 96 250 47
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.94 1.00 0.93 1.00 0.94 1.00 0.95
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 51 238 71 1 187 53 26 158 1 125 325 61
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, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 58 271 81 1 212 60 65 452 3 155 446 84
Arrive On Green 0.23 0.23 0.23 0.15 0.15 0.15 0.04 0.24 0.24 0.09 0.29 0.29
Sat Flow, veh/h 251 1170 349 7 1368 388 1781 1856 12 1781 1517 285
Grp Volume(v), veh/h 360 0 0 241 0 0 26 0 159 125 0 386
Grp Sat Flow(s),veh/h/ln 1770 0 0 1763 0 0 1781 0 1867 1781 0 1802
Q Serve(g_s), s 19.1 0.0 0.0 13.1 0.0 0.0 1.4 0.0 6.9 6.7 0.0 18.8
Cycle Q Clear(g_c), s 19.1 0.0 0.0 13.1 0.0 0.0 1.4 0.0 6.9 6.7 0.0 18.8
Prop In Lane 0.14 0.20 0.00 0.22 1.00 0.01 1.00 0.16
Lane Grp Cap(c), veh/h 410 0 0 273 0 0 65 0 455 155 0 530
V/C Ratio(X) 0.88 0.00 0.00 0.88 0.00 0.00 0.40 0.00 0.35 0.81 0.00 0.73
Avail Cap(c_a), veh/h 474 0 0 280 0 0 130 0 455 247 0 530
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 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 36.1 0.0 0.0 40.4 0.0 0.0 46.0 0.0 30.5 43.7 0.0 30.9
Incr Delay (d2), s/veh 15.4 0.0 0.0 26.1 0.0 0.0 1.5 0.0 2.1 4.3 0.0 8.5
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 9.9 0.0 0.0 7.6 0.0 0.0 0.6 0.0 3.2 3.1 0.0 9.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.5 0.0 0.0 66.4 0.0 0.0 47.5 0.0 32.6 48.0 0.0 39.4
LnGrp LOS D A A E A A D A C D A D
Approach Vol, veh/h 360 241 185 511
Approach Delay, s/veh 51.5 66.4 34.7 41.5
Approach LOS D E C D

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 13.2 31.7 30.1 8.2 36.6 22.6
Change Period (Y+Rc), s * 4.7 * 7.9 7.5 * 4.7 7.9 7.5
Max Green Setting (Gmax), s * 14 * 23 26.1 * 7.1 28.7 15.5
Max Q Clear Time (g_c+I1), s 8.7 8.9 21.1 3.4 20.8 15.1
Green Ext Time (p_c), s 0.1 1.7 1.0 0.0 3.2 0.1

Intersection Summary
HCM 6th Ctrl Delay 47.9
HCM 6th LOS D

Notes
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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HCM 6th Signalized Intersection Summary Existing + Cumulative Projects + Project w/ Miti PM
3: Wake Ave & SR-86 (4th St) 06/15/2022

Willow Bend Synchro 11 Report
3-22-3559 Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 255 100 186 97 88 222 171 419 69 235 540 199
Future Volume (veh/h) 255 100 186 97 88 222 171 419 69 235 540 199
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.96 1.00 0.96 1.00 0.97 1.00 0.97
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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 205 233 211 110 100 252 194 476 78 267 614 226
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 346 363 296 316 332 527 220 752 122 289 735 270
Arrive On Green 0.19 0.19 0.19 0.18 0.18 0.18 0.12 0.25 0.25 0.16 0.29 0.29
Sat Flow, veh/h 1781 1870 1524 1781 1870 1520 1781 3043 495 1781 2521 926
Grp Volume(v), veh/h 205 233 211 110 100 252 194 277 277 267 433 407
Grp Sat Flow(s),veh/h/ln 1781 1870 1524 1781 1870 1520 1781 1777 1761 1781 1777 1670
Q Serve(g_s), s 12.7 13.9 15.7 6.5 5.6 15.9 13.0 16.8 17.0 17.9 27.6 27.6
Cycle Q Clear(g_c), s 12.7 13.9 15.7 6.5 5.6 15.9 13.0 16.8 17.0 17.9 27.6 27.6
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.28 1.00 0.55
Lane Grp Cap(c), veh/h 346 363 296 316 332 527 220 439 435 289 518 487
V/C Ratio(X) 0.59 0.64 0.71 0.35 0.30 0.48 0.88 0.63 0.64 0.92 0.84 0.84
Avail Cap(c_a), veh/h 486 510 416 530 557 709 227 439 435 289 518 487
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 44.4 44.8 45.6 43.6 43.2 31.6 52.1 40.6 40.7 49.9 40.1 40.1
Incr Delay (d2), s/veh 2.3 2.7 4.6 0.2 0.2 0.3 28.9 6.7 7.0 33.3 14.7 15.6
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 5.7 6.6 6.2 2.9 2.6 5.7 7.4 8.0 8.1 10.5 13.8 13.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 46.7 47.5 50.2 43.9 43.4 31.9 81.0 47.3 47.6 83.3 54.8 55.8
LnGrp LOS D D D D D C F D D F D E
Approach Vol, veh/h 649 462 748 1107
Approach Delay, s/veh 48.1 37.2 56.2 62.0
Approach LOS D D E E

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 25.0 37.2 30.9 19.6 42.6 27.9
Change Period (Y+Rc), s 5.4 7.3 7.4 * 4.7 * 7.3 6.4
Max Green Setting (Gmax), s 19.6 29.9 33.0 * 15 * 35 36.0
Max Q Clear Time (g_c+I1), s 19.9 19.0 17.7 15.0 29.6 17.9
Green Ext Time (p_c), s 0.0 4.8 4.1 0.0 3.8 0.9

Intersection Summary
HCM 6th Ctrl Delay 53.6
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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INTERSECTION CONTROL EVALUATION 

SR-86 / COUNTRYSIDE DRIVE 
Imperial County, California 

November 8, 2024 
 
 

1.0 INTRODUCTION 
Linscott, Law and Greenspan, Engineers (LLG) has prepared the following report to detail our 
assessment, findings, and conclusions of the Intersection Control Evaluation (ICE) at the intersection 
of SR-86 / Countryside Drive, a Caltrans-maintained intersection located in El Centro. 

LLG conducted an ICE analysis to objectively evaluate and screen intersection control alternatives at 
the subject intersection. The intersection traffic control options which were assessed are minor-street 
stop, all-way stop, signalization, and roundabout control. The intersection control alternatives were 
analyzed using Year 2045 (Horizon Year) forecast traffic volumes including traffic generated by the 
planned Willow Bend project.  

Figure 1–2 depicts the Vicinity Map and Figure 1–3 depicts the area of the subject intersection in 
greater detail.  
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2.0 EXISTING TRAFFIC CONDITIONS  
2.1 Existing Traffic Conditions  
Following is a description of the two subject roadways: 

SR-86 

As described in the Circulation and Scenic Highways Element, Imperial County, January 29, 2008, 
State Route 86 is generally a north-south route and begins near the community of Heber in the south 
as a two-lane conventional highway and continues into Riverside County line in the north as a four-
lane expressway.  

Near the SR-86/Countryside Drive intersection, SR-86 is built as 3-Lane Road to the north of 
Countryside Drive up to Dannenberg Road, with a raised median, two lanes northbound and one lane 
southbound. South of Countryside Drive to McCabe Road, SR-86 is a two-lane undivided road. Curb, 
gutter, and sidewalks are not provided. Bike lanes and bus stops are not provided, and the speed limit 
is posted at 55 mph. 

The Willow Bend Project will build the second southbound through Lane on SR 86 along its frontage 
between just north of Willow Bend Drive and just south of Countryside Drive. 

Countryside Drive 

Countryside Drive is a two-lane residential street east of SR-86. Curb, gutter, and non-contiguous 
sidewalks are provided on Countryside Drive. Countryside Drive ends at SR-86 and does not continue 
west of SR-86. 

The Willow Bend Project, which is planned on the westside of SR 86 between just north of Willow 
Bend Drive and just south of Countryside Drive will extend Countryside Drive to the west of SR 86. 
This new west leg of the SR 86/ Countryside Drive intersection will provide access to the site. 

Existing conditions are depicted graphically on Figure 2–1. 

The SR-86/Countryside Drive intersection is currently a three-leg intersection, with stop control on 
westbound Countryside Drive. Currently, the west leg does not exist. Hence, the existing intersection 
geometry is as follows: 

 Southbound: One left-turn lane and one through lane 
 Westbound: One shared left / right lane 
 Northbound: One through lane and one shared through / right lane 

2.2 Existing Traffic Volumes 
Existing traffic volume counts were obtained from the Caltrans Traffic Census Website. Figure 2–2 
depicts the existing peak hour volumes at the SR-86 / Countryside Drive intersection. 
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2.3 Safety Review - Existing Traffic Collision History 
A total of one (1) collision occurred on SR-86 at Countryside Drive based on accident data provided 
by the Statewide Integrated Traffic Records System (SWITRS) over a six-year period from January 1, 
2016, through December 31, 2021. This collision involved a vehicle and an object with injury to one 
person. There are no fatalities reported at this location.  

Appendix A contains the Collision data. 

2.4 Natural Habitat and Visual Impacts 
The affected right of way is comprised primarily of disturbed soils within the existing right-of-way 
(ROW). West of SR-86, agricultural land and overhead electrical distribution line poles are present 
both the north and south side of Countryside Drive. An irrigation canal runs north/south on the east 
side of SR-86 and provides a delivery point to the farmlands west of SR-86, south of Countryside 
Drive. East of SR-86 are single-family residences, with a sub-division generally north of Countryside 
Drive and larger single-family lots south of Countryside Drive. There are no scenic resources 
occurring within this area. 
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3.0 NEAR-TERM AND LONG-TERM YEAR 2045 TRAFFIC VOLUMES  
The impetus for this analysis is the proposed reconfiguration and control of the SR-86 / Countryside 
Drive intersection. Currently, this is a T-intersection with no west leg. The fourth (west) leg will be 
provided at this intersection and will provide direct access to the proposed Willow Bend project. The 
following intersection geometry is proposed at the SR-86 / Countryside Drive intersection:  

 Southbound: One left turn lane, one through lane and one shared through /right lane  

 Westbound: One left turn lane and one shared through / right-turn lane 

 Northbound: One left turn lane, one through lane and one shared through /right lane 

 Eastbound: One left turn lane and one shared through / right-turn lane (new west leg) 

3.1 Proposed Willow Bend Project 
The Willow Bend residential project (Project) is proposed on the west side of SR-86 between Willow 
Bend Drive and Countryside Drive. The Willow Bend Traffic Impact Study dated March 2006 was 
approved by the City. Following is one of the conditions of approval: 

 Prior to the issuance of the first certificate of occupancy, the applicant shall signalize the 
Highway 86 and Countryside intersection.  

The traffic signal at this intersection was recommended in the previous March 2006 report but is no 
longer required as described later in this report. Since this intersection is maintained by Caltrans, an 
Intersection Control Evaluation (ICE) study is required. 

Table 3-1 summarizes the Trip Generation for the proposed Willow Bend Project. As seen in Table 
3–1, the Willow Bend project is calculated to generate 1,264 daily trips with 94 AM peak hour trips 
(24 inbound/ 70 outbound trips) and 126 PM peak hour trips (79 inbound/ 47 outbound trips).  

It should be noted that after this report was completed, the number of units in the proposed Project 
was reduced to 120. However, since this analysis assumes 134 units, the analysis is conservative and 
the very small decrease in peak hour trips would not change the results of this analysis. 

Figure 3–1 depicts the proposed Willow Bend project site plan.  

3.2 Existing Traffic Volumes With Willow Bend Project 
The traffic generated by the Willow Bend project was assigned to the SR-86 / Countryside Drive 
intersection. This traffic was added to the existing traffic at this intersection to obtain the Existing with 
Willow Bend project traffic at the SR-86 / Countryside Drive intersection.  

Figure 3–2 depicts the Existing with Willow Bend project traffic volumes.  

  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-23-3841
  SR-86 / Countryside Drive ICE 

N:\3841 - Willow Bend\ICE Report\Report\1. Nov 2024\Nov 2024 SR 86-Countryside Drive ICE Report - Clean.docx 

9 

3.3 Year 2045 Volumes Forecast 
In order to obtain future ADT and peak hour volumes for the Year 2045 conditions, a growth factor 
was applied to the existing traffic volumes. For the purposes of this report, a growth factor of 1.28 was 
obtained from the approved Circulation and Scenic Highways Element report, January 2008. The 
growth factor was calculated between the forecasted Year 2025 and Year 2050 ADT volumes. The 
traffic generated by the Willow Bend project was added to the Year 2045 traffic to obtain the total 
Year 2045 Traffic.  

Figure 3-3 depicts the Year 2045 project Traffic Volumes. 
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TABLE 3–1 
WILLOW BEND PROJECT TRIP GENERATION 

Land Use Size Daily Trip Ends 
(ADTs) 

AM Peak Hour PM Peak Hour  

Rate a Volume Rate a In:Out 
Split a 

Volume Rate a  In:Out 
Split a 

Volume 

In Out Total In Out Total 

              

Single-Family Detached 
Housing b 

134 DU 9.43 / DU 1,264 0.70 / DU b 26:74 24 70 94 0.94 / DU b 63:37 79 47 126 

              

Source: Table 1-1 Project Trip Generation, The Willow Bend Traffic Impact Study, March 2006. 

Footnotes: 

a. Trip rates from the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition. 
b. Rates for Single-Family Detached Housing (Land Use 210) were used. 

General Notes: 

DU – dwelling units 
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4.0 PLANNING-LEVEL SCREENING ANALYSIS 
According to the ICE Process Steps & Outcomes flowchart provided in TOPD 13-02, an initial 
screening should be performed to eliminate options and strategies that fail to meet the established 
need. To facilitate this initial screening process, Table 4–1 provides thresholds for suggested control 
strategies by Average Daily Traffic on the adjacent roadways. The Design Year for modeling future 
traffic volumes and estimated ADT is 2045 and the estimated total entering ADT at this intersection 
is 11,800 vehicles per day in the Year 2045. Using this ADT based screening method, grade separation 
can be eliminated as a rational traffic control strategy. Therefore, this study assesses Minor-Street Stop 
Control, the All-Way Stop Control, Signal Control and Single-Lane Roundabout Control for the design 
and traffic analysis process.  

TABLE 4–1 
SUGGESTED INTERSECTION CONTROL STRATEGIES BY TOTAL ADT ENTERING 

Total Entering ADT All-Way Stop Signal Yield (RBT) Grade Separation 

7,500-15,000 X  X (Single lane)  

15,000-25,000 X X X (Single lane)  

25,000-80,000  X X (Multi-lane)  

>80,000    X 

 
There are various methodologies used to analyze signalized and unsignalized intersections. The 
measure of effectiveness for intersections is level of service (LOS) which denotes the operating 
conditions which occur at a given intersection. It is a qualitative measure used to describe a 
quantitative analysis considering factors such as roadway geometries, signal phasing, speed, travel 
delay, freedom to maneuver, and safety. LOS provides an index to the operational qualities of an 
intersection. LOS designations range from A to F, with LOS A representing the best operating 
conditions and LOS F representing the worst. LOS designation is reported differently for signalized 
and unsignalized intersections.  

Table 4–2 provides a description of the levels of service from A through F. Table 4–3 summarizes the 
criteria, which are based on the average control delay for the worst minor street movement 
(unsignalized intersections) and overall intersection (signalized intersections). 

4.1 Unsignalized Operations Evaluation 
For unsignalized intersections, LOS is determined by the computed or measured control delay and is 
defined for each minor movement. For All-Way-Stop-controlled (AWSC) intersections, the overall 
intersection delay is reported. For two-way-stop-controlled (MSSC) intersections, LOS is not defined 
for the overall intersection, but the worst-case movement (typically the minor street left-turn) delay 
and LOS are reported.  
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4.2 Signal Operations Evaluation 
Level of service (LOS) for signalized intersections is defined in terms of delay, which is a measure of 
driver discomfort, frustration, fuel consumption, and loss of travel time. Specifically, LOS criteria are 
stated in terms of the average control delay per vehicle for the peak 15-minute period within the hour 
analyzed. The average control delay includes initial deceleration delay, queue move-up time, and final 
acceleration time in addition to the stop delay. In the Highway Capacity Manual (HCM) 6th Edition, 
LOS for signalized intersections is defined in terms of delay. The LOS analysis provides results in 
seconds of delay expressed in terms of letters A through F. Delay is a measure of driver discomfort, 
frustration, fuel consumption, and lost travel time.  

TABLE 4–2 
LOS DESCRIPTIONS 

LOS Description 

A Operations with very low delay and most vehicles do not stop. 

B Operations with good progression but with some restricted movement. 

C Operations where a significant number of vehicles are stopping with some backup and light congestion. 

D Operations where congestion is noticeable, longer delays occur, and many vehicles stop. The proportion of 
vehicles not stopping declines 

E Operations where there is significant delay, extensive queuing, and poor progression. 

F Operations that is unacceptable to most drivers, when the arrival rates exceed the capacity of the 
intersection. 

 

TABLE 4–3 
INTERSECTION LEVEL OF SERVICE (LOS) & DELAY RANGES 

LOS Delay (seconds/vehicle) 

Signalized Intersections Unsignalized Intersections 

A ≤ 10.0 ≤ 10.0 

B 10.1 to 20.0 10.1 to 15.0 

C 20.1 to 35.0 15.1 to 25.0 

D 35.1 to 55.0 25.1 to 35.0 

E 55.1 to 80.0 35.1 to 50.0 

F ≥ 80.1 ≥ 50.1 

Source: Highway Capacity Manual 6th Edition 
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4.3 Roundabout Operations Evaluation 
The Highway Capacity Manual (HCM) published by the Transportation Research Board establishes 
procedures to evaluate highway facilities and rate their ability to process traffic volumes. The 
terminology "level of service" is used to provide a qualitative evaluation based on certain quantitative 
calculations, which are related to empirical values. NCHRP Report 1043, Guide for Roundabouts, 
2023 (Roundabout Guide) provides the methodology for calculating the Level of Service (LOS) for 
yield-controlled roundabouts. Table 4–4 displays the LOS thresholds for roundabouts presented in the 
HCM 6th Edition. If the V/C is greater than 1.0, the LOS is F. 

TABLE 4–4 
LOS CRITERIA FOR ROUNDABOUT INTERSECTIONS 

Control Delay (seconds/vehicle) Level of Service by Volume to Capacity Ratio 

  

<10.0 A 

>10.0 and <15.0 B 

>15.0 and <25.0 C 

>25.0 and <35.0 D 

>35.0 and <50.0 E 

>50.0 F 

  

Source: 2010 Highway Capacity Manual, Chapter 22, Page 22-9, Exhibit 22-8. 
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5.0 INTERSECTION ANALYSIS 
5.1 Analysis Scenarios 
This section summarizes the traffic analysis results and other considerations for each intersection 
alternative. The following traffic control alternatives are evaluated, with detailed discussion of each 
alternative in this section: 

1. Existing Conditions - Minor Street Stop Control (MSSC)  

2. Existing Conditions (With Willow Bend Project traffic)  

a. MSSC  

b. All-Way Stop Control (AWSC) 

c. Traffic Signal 

d. Roundabout 

i. One-Lane 

ii. Two-Lane 

3. Year 2045 (Includes Willow Bend Project) 

a. MSSC 

b. AWSC 

c. Traffic Signal 

d. Roundabout 

i. One-Lane 

ii. Two-Lane 

These alternatives were developed to establish what the intersection configuration requirements for 
operations to perform at LOS C or better during both peak periods. Per Caltrans Guide for the 
Preparation of Traffic Impact Studies, “Caltrans endeavors to maintain a target LOS at the transition 
between LOS “C” and LOS “D” on State highway facilities”. Additionally, providing manageable 
queuing lengths is another goal of the design alternatives. As these are two very different types of 
control strategies, there are differences in the overall intersection footprint and lane geometry needs. 

5.2 Intersection Analysis 
5.2.1 Existing  
Currently, the minor street left-turn movement at the SR-86 / Countryside Drive intersection is 
calculated to operate at LOS B during the AM and PM peak hours. 

Appendix B contains the Existing peak hour intersection analysis worksheets. 
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5.2.2 Existing With Willow Bend Traffic  
With the Willow Bend Project, the fourth leg (west leg) of the SR-86 / Countryside Drive intersection 
will be built. Table 5–1 shows the intersection operations for each of the four (4) intersection controls. 
As shown in Table 5–1, with the Willow Bend traffic, this intersection is calculated to operate at 
LOS C or better under all the traffic control alternatives listed in Section 5.1 during the AM and PM 
peak hours. 

Appendix C contains the Existing With Willow Bend Traffic peak hour intersection analysis 
worksheets for all alternatives. 

5.2.3 Year 2045  
As shown in Table 5–1, In the Year 2045 traffic, the subject intersection is calculated to operate at 
LOS D or better under all the traffic control alternatives listed in Section 5.1 during the AM and PM 
peak hours. 

Appendix D contains the peak hour intersection analysis worksheets for all alternatives. 

5.3 Queue Analysis 
Table 5–2 summarizes the queues at the SR-86 / Countryside Drive intersection for all analysis 
scenarios. The longest queue between the AM and PM peak hours is shown for each alternative. For 
all alternatives, the 95th percentile queue lengths are calculated. Queue analysis worksheets are 
available for signalized intersections but not for unsignalized intersections. Queues for roundabouts 
are provided in the peak hour analysis worksheets. 

5.3.1 Existing  
As seen in Table 5–2, under Existing conditions, the queue in the southbound left-turn movement is 
within the available storage. Northbound and eastbound left-turn movements do not exist. In the 
westbound approach, the left and right movements are shared. 

5.3.2 Existing With Willow Bend Project  
With the Willow Bend Project, it is recommended that 75-foot-long left-turn lanes be provided in the 
westbound, northbound, and eastbound approaches. As seen in Table 5–2, with the Willow Bend 
Project, queues in all left-turn movements are calculated to be within the available storage.  

Appendix C contains the Existing With Willow Bend queue analysis worksheets. 

5.3.3 Year 2045  
As seen in Table 5–2, in the Year 2045, queues in all left-turn movements are calculated to be within 
the available storage. 

Appendix D contains the Year 2045 queue analysis worksheets. 
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TABLE 5–1 
INTERSECTION ANALYSIS  

Scenario / Control Type Peak Hour Delay a LOS b 

Existing      

MSSC c AM 12.7 B 

PM 11.0 B 
      
Existing with Willow Bend Project       

MSSC AM 18.6 C 

PM 22.3 C 
     
AWSC d  AM 12.0 B 

PM 12.3 B 
     
Signal AM 23.4 C 

PM 19.9 B 
     
Single-Lane Roundabout AM 5.2 A 

PM 5.7 A 
       
Two-Lane Roundabout AM 4.9 A 

PM 5.3 A 
    
Year 2045 with Willow Bend Project     

MSSC AM 26.6 D 

PM 33.6 D 
      
AWSC AM 16.1 C 

PM 17.4 C 
      
Signal AM 24.8 C 

PM 20.6 C 
      
Single-Lane Roundabout AM 6.2 A 

PM 6.8 A 
      
Two-Lane Roundabout AM 5.7 A 

PM 6.3 A 
        

Footnotes: 
a. Average delay expressed in seconds per vehicle. 
b. Level of Service. 
c. MSSC – Minor Street Stop Controlled intersection. Minor street left-turn 

delay, and LOS reported. 
d. AWSC – All Way Stop Controlled intersection. Overall delay, and LOS 

reported. 
 

SIGNALIZED  
 

UNSIGNALIZED  

Delay LOS  Delay LOS 

0.0   ≤  10.0 A  0.0   ≤  10.0 A 

10.1 to  20.0 B  10.1 to  15.0 B 

20.1 to  35.0 C  15.1 to  25.0 C 

35.1 to  55.0 D  25.1 to  35.0 D 

55.1 to  80.0 E  35.1 to  50.0 E 

        ≥  80.1 F           ≥  50.1 F 
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TABLE 5-2 
QUEUE ANALYSIS  

Scenario / Control 
Type 

Movement Storage 
(feet) 

95th Percentile 
Queue  
(feet) a 

Adequate? 

Existing 

MSSC SBL 225 6 Yes 

 WBL  - - NA 

 NBL DNE DNE NA 

 EBL DNE DNE NA 

Existing With Willow Bend Project 

MSSC SBL 225 6 Yes 

 WBL 75 13 Yes 

 NBL 100 0 Yes 

 EBL 100 22 Yes 

AWSC SBL 225 b NA 

 WBL 75 b NA 

 NBL 100 b NA 

 EBL 100 b NA 

Signal SBL 225 99 Yes 

 WBL 75 79 Yes 

 NBL 100 18 Yes 

 EBL 100 83 Yes 

Single-Lane 
Roundabout 

SB >100 2 Yes 

WB >100 1 Yes 

 NB >100 1 Yes 

  EB >100 1 Yes 

Two-Lane 
Roundabout 

SB >100 2 Yes 

WB >100 1 Yes 

 NB >100 1 Yes 

  EB >100 1 Yes 
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TABLE 5–2 (CONTINUED) 
QUEUE ANALYSIS 

Scenario / Control 
Type 

Movement Available Storage 
(feet) 

95th Percentile 
Queue  
(feet) a 

Adequate? 

Year 2045 With Willow Bend Project 

MSSC SBL 225 3 Yes 

 WBL 75 25 Yes 

 NBL 100 1 Yes 

 EBL 100 37 Yes 

AWSC SBL 225 b NA 

 WBL 75 b NA 

 NBL 100 b NA 

 EBL 100 b NA 

Signal SBL 225 123 Yes 

 WBL 75 95 Yes 

 NBL 100 19 Yes 

 EBL 100 84 Yes 

Single-Lane 
Roundabout 

SB >100 3 Yes 

WB >100 1 Yes 

 NB >100 2 Yes 

  EB >100 1 Yes 

Two-Lane 
Roundabout 

SB >100 3 Yes 

WB >100 1 Yes 

 NB >100 1 Yes 

  EB >100 1 Yes 

Footnotes: 
a. 95th percentile queue length in feet (25 feet per vehicle). Longest of the AM and PM peak hour queue. 
b. Shared lane, queue not available. 

General Notes: 

MSSC – Minor Street Stop Controlled intersection 
AWSC – All Way Stop Controlled intersection 
DNE – Does not exist 
NA – Not Applicable 
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6.0 INTERSECTION ALTERNATIVES DISCUSSION 
The following is a detailed discussion of each alternative traffic control for the SR-86 / Countryside 
Drive intersection.  

6.1 Minor-Street Stop Control Alternative  
The minor-street stop control alternative retains the existing Stop sign traffic control on westbound 
Countryside Drive and assumes a stop control on (the new) eastbound Countryside Drive. Analysis 
was completed using HCM 7 methodology and Synchro (version 12) software. 

Figure 6–1 depicts the intersection geometry for the Minor-Street-Stop-Control (MSSC) alternative. 
As seen on Figure 6–1, the following lane geometry is assumed: 

 Southbound: One left turn lane, one through lane and one shared through /right lane  
 Westbound: One left turn lane and one shared through / right-turn lane 
 Northbound: One left turn lane, one through lane and one shared through /right lane 
 Eastbound: One left turn lane and one shared through / right-turn lane (new west leg) 

The eastbound and westbound lane assignment match and the second southbound through lane 
matches the 2 northbound through lanes.  

Currently there is a fire hydrant at the southeast corner of the SR 86 / Countryside Drive intersection 
and two driveways immediately adjacent. Hence there is no opportunity for parking along the south 
curb of Countryside Drive, east of SR 86, for a distance of approximately 110 feet east of SR 86 and 
the provision of two (2) westbound lanes will not impede curbside parking. Currently, the volume in 
the westbound direction during the AM peak hour is approximately 56 in the left-turn movement and 
114 in the right-turn movement. Therefore, having a dedicated left-turn lane will provide better 
operations at this intersection. 

The critical minor-street left-turn delay in the westbound left-turn movement is reported in  
Table 5–1. As seen, the westbound left movement is calculated to operate at an acceptable LOS C 
during the AM and PM peak hours with delays of 20.2 seconds and 22.8 seconds during the AM & 
PM peak hours respectively, with the MSSC. The calculated overall average delay for the intersection 
is less than five seconds, as traffic on the major street (SR-86) does not stop. 

The maximum calculated queue in the left-turn movements on all approaches is approximately one (1) 
vehicle or less during the AM and PM peak hours. The storage provided in the left-turn movements 
on all approaches can accommodate the calculated queues.  

Appendix C contains the Existing with Willow Bend Traffic Minor-Street Stop Control Alternative 
queue analysis worksheets and Appendix D contains the same for Year 2045 with Willow Bend traffic. 
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6.1.1 Safety Considerations 
The most significant pedestrian conflict for MSSC intersections is pedestrians crossing the major street 
who have potential conflicts with through vehicles on the major street. Pedestrians crossing the minor 
street will encounter drivers turning into the minor street with drivers being processed through the stop 
sign. These drivers are focused primarily on looking for gaps in the major street traffic and may not 
see pedestrians.  

6.1.2 Right-of-Way Easement Impacts 
Within the intersection improvement limits and from available record information, there is not any 
recorded highway right of way along the west side SR-86, therefore it is assumed that prescriptive 
rights would be approximately 34 feet west of the highway centerline. Due to the required pavement 
widening to accommodate second southbound through lane, shoulder and drainage improvements, this 
alternative would require a minimum of 26 ft of additional right of way, along the west side of SR-86 
from Willow Bend Drive to approximately 1,680 lineal feet south of Countryside Drive. The proposed 
right-of-way acquisition area would impact the existing agricultural field south of Countryside Drive. 
The land north of Countryside Drive is the proposed single family home subdivision, requiring access 
onto SR-86 at Countryside Drive. The widening of SR 86 is necessary only along the frontage of the 
Willow Bend Project and does not need to extend to McCabe Road. 

Due to the proposed southbound widening, this option would require the relocation of the power poles 
for the length of the widening.  The poles carry both electrical distribution and communications 
facilities; therefore, both would be impacted by the pole relocation.  The anticipated relocation length 
would be approximately 1,900 lineal feet. The construction estimate provided in Table 9-1, includes 
known estimated utility relocation costs. 

6.1.3 Environmental Impacts 
Due to the proposed development, a westbound leg of Countryside Drive extended would be 
constructed west of SR-86, thus creating a four-way intersection. No impacts to native habitat or visual 
resources are expected to occur with implementation of this proposed SR-86/Countryside Drive MSSC 
alternative. 

6.2 All-Way Stop Control Alternative  
The All-Way-Stop-Control (AWSC) alternative assumes stop control on all four approaches. Analysis 
was completed using HCM 7 methodology and Synchro (version 12) software. 

Figure 6–2 depicts recommended lane geometry proposed for the AWSC alternative. As shown on 
Figure 6-2, a flashing R1-1 is recommended on the SR 86 median in both the north and south 
approaches to Countryside Drive. In addition, an advanced flashing W3-1 should be provided on SR 
86 in both the north and south approaches to Countryside to alert drivers approaching the intersection 
at night. 
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The overall intersection delay and LOS is reported in Table 5–1. As seen in Table 5–1, this intersection 
is calculated to operate at an overall LOS B during the AM and PM peak hours with delays of 12.0 
seconds and 12.2 seconds during the AM & PM peak hours respectively, with AWSC. 

The calculated queues in the left-turn movements on all approaches are one (1) vehicle or less during 
the AM and PM peak hours. The storage provided in the left-turn movements on all approaches can 
accommodate the calculated queues. 

Appendix C the Existing with Willow Bend Traffic contains the All-Way Stop Control Alternative 
intersection and queue analysis worksheets and Appendix D Contains the same for the Year 2045 With 
Willow Bend traffic. 

6.2.1 Safety Considerations 
With the All-Way-Stop Control alternative, vehicles on all approaches will stop and proceed when 
clear. Pedestrian crosswalks will be provided on all approaches. This will eliminate vehicle / 
pedestrian conflicts since every vehicle has to stop before proceeding through the intersection. As 
described previously, development of the Willow Bend project is not anticipated to generate any 
substantial increase in pedestrian crossing demand at this location. 

6.2.2 Right-of-Way Easement Impacts 
The amount of widening on SR-86 for the AWSC alternative is the same as for the MSSC alternative 
and no additional right-of-way impacts are anticipated outside of what was discussed above. Please 
see the description in Section 6.1.2 above.  

In addition, this alternative will have the same impacts and associated costs for the overhead utility 
relocations as noted in Section 6.1.2. 

6.2.3 Environmental Impacts 
The amount of widening on SR-86 for the AWSC alternative is the same as for the MSSC alternative 
and no additional environmental impacts are anticipated with this alternative. Please see the 
description in Section 6.1.3 above. 

6.3 Traffic Signal Alternative 
The traffic signal alternative assumes installation of a traffic signal with protected left-turn phasing 
for all approaches. Analysis was completed using HCM 7 methodology and Synchro (version 12) 
software. 

Figure 6–3 depicts the intersection geometry for the Traffic Signal (Signal) alternative. As seen in 
Figure 6–3, it is proposed to provide the lane geometry proposed for the TWSC alternative. 

The overall intersection delay and LOS is reported in Table 5–1. As seen in Table 5–1, this intersection 
is calculated to operate at an overall LOS C or better during the AM and PM peak hours with delays 
of 22.9 seconds and 19.2 seconds during the AM & PM peak hours respectively, with signal control. 
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The calculated queues in the left-turn movements on all approaches are five (5) vehicles or less during 
the AM and PM peak hours. The storage provided in the left-turn movements on all approaches can 
accommodate the calculated queues. 

Appendix C contains the Existing with Willow Bend Traffic Signal Alternative intersection analysis 
and queue analysis worksheets and Appendix D contains the same for Year 2045 with Willow Bend 
traffic. 

6.3.1 Safety Considerations 
Traffic signals can reduce the likelihood of pedestrian-vehicle conflicts by providing visual and 
audible pedestrian signal indications in coordination with compatible vehicular traffic phases. 
However, pedestrian conflicts can still occur due to red light running (illegal), right turns on green, 
left turns on green, and right turns on red (legal). The greatest left-turn volume is 10 vehicles on 
southbound approach for this project. 

6.3.2 Right-of-Way Easement Impacts 
The amount of widening on SR-86 for the Signal alternative is the same as for the MSSC alternative 
and no additional right-of-way impacts are anticipated outside of what was discussed above. Please 
see the description in Section 6.1.2 above.  

6.3.3 Environmental Impacts 
The amount of widening on SR-86 for the Signal alternative is the same as for the MSSC alternative 
and no additional environmental impacts are anticipated with this alternative. Please see the 
description in Section 6.1.3 above.  

6.4 Roundabout Alternative 
The following two roundabout options were studied: 

Option 1 

One-lane roundabout with one circulating lane, 140-foot outer diameter and 112 feet diameter of the 
central island. Single-lane approaches are proposed on all legs on SR-86 and Countryside Drive.  

Figure 6–4 depicts the intersection geometry for the one-lane Roundabout Alternative 

Option 2 

Two-lane roundabout with two circulating lanes, 150-foot outer diameter and 86 feet diameter of the 
central island. Two-lane approaches on SR-86, and single lane approaches on Countryside Drive are 
proposed.  

Figure 6–5 depicts the intersection geometry for the two-lane Roundabout Alternative.  

As seen in Figures 6-4 and 6-5, the existing curvature at the south leg has been maintained to prevent 
improvements from exceeding the eastern right-of-way. A curve approach has been introduced for the 
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north leg to enhance traffic calming as vehicles approach the roundabout. Additionally, tighter exit 
radii have been implemented at the east leg on Countryside Drive to avoid encroaching on existing 
properties. The shared path meets the minimum width requirement of 8 feet in both instances, while 
the single-lane roundabout provides a preferred width of 10 feet. 

Analysis was completed using HCM 7 methodology and Synchro (version 12) software. 

The overall intersection delay and LOS is reported in Table 5–1. As shown in Table 5–1, this 
intersection is calculated to operate at an overall LOS A during the AM and PM peak hours with delays 
of 5.2 seconds and 5.6 seconds during the AM & PM peak hours respectively, with Roundabout 
control. 

The calculated queues in all approaches are one (1) vehicle or less during the AM and PM peak hours. 
The storage provided in the left-turn movements on all approaches can accommodate the calculated 
queues. 

In general, the performance of roundabouts during off-peak periods is good compared with other 
intersection improvement options, requiring fewer vehicles to stop or slow, though no off-peak 
analysis was completed at this intersection. 

Appendix C contains the Existing with Willow Bend Traffic Signal Alternative intersection analysis 
worksheets and Appendix D contains the same for Year 2045 with Willow Bend traffic. The 
roundabout analysis worksheets also including the queues. 

6.4.1 Safety Considerations 
A roundabout is one of the options contemplated for this intersection.  It may be noted that per Exhibit 
10.3 Common Inscribed Circle Diameter Ranges in the Roundabout Guide, shown below, the diameter 
for a two-lane roundabout that accommodates STAA trucks, or equivalent of WB-62 or WB-67 trucks 
ranges between 140 to 180 feet.  

Ideally, the entry speed for a single-lane roundabout should be no more than 20 mph and for a dual-
lane roundabout should be no more than 25 mph, as indicated in Table 6-3 in the Roundabout Guide. 
Hence the approach speed on SR 86 needs to be reduced from 50 mph to no more than 20 or 25 mph 
as described above. The circulatory speed within the roundabout should be 20 mph or less for both 
single and dual-lane roundabouts. 

The diameter assumed for a roundabout at this intersection is 165 feet, approximately in the middle of 
the prescribed range. The purpose and result of a roundabout is to reduce the speed of traffic on the 
intersecting streets. In the northbound direction, due to the existing homes on the east curb of SR 86, 
the center of the roundabout has to be located to the west of the intersection, providing minimum 
deflection at the northbound entry into the roundabout. The following conditions prevail: 

 Traffic entering the roundabout from the south does not have to reduce speed since they enter 
and exit the roundabout at almost 900.  
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 The entry angle cannot be increased as there is not sufficient Caltrans ROW. Increasing it 
would require major realignment of SR 86 through Countryside Drive with acquisition of a 
large amount of right-of way, new easements to the IID for the relocation of the undergrounded 
Dogwood Lateral 2 canal and necessary eminent domain for ROW acquisition and relocation 
of multiple single-family homes, which would result in additional environmental impacts. 
ROW needs are from both the east and west of SR 86. 

 Traffic entering the roundabout from the east at speeds of 15 mph or lower, has to merge with 
traffic traveling at almost 50 mph. 

 Reducing the diameter is not ideal since, as a result, trucks will have to use the center island to 
negotiate the roundabout. 

 A residential project is proposed at the northwest corner of the SR 86 / Countryside Drive 
intersection with two southbound lanes on SR 86 per the city’s mobility element. This will 
require the two southbound lanes to merge into one lane prior to entering the one lane 
roundabout option. This will also require new easements to the IID for the relocation of the 
undergrounded Dogwood Lateral 2 canal and necessary eminent domain for ROW acquisition 
and relocation of multiple single-family homes, which would result in additional 
environmental impacts. 

 Roundabouts result in an increase in single-vehicle and fixed-object crashes compared to other 
intersection treatments. 

 Multilane roundabouts present more difficulties for individuals with blindness or low vision 
due to challenges in detecting gaps and determining that vehicles have yielded at crosswalks. 

Exhibit 10.3. Common Inscribed Circle Diameter Ranges 

Roundabout Configuration Typical AASHTO Design Vehicle Common ICD Rangea 

Mini-roundabout SU-30 45 ft to 90 ft (14 m to 27 m) 

Compact roundabout BUS-40 WB-40 
WB-62 or WB-67b 

65 ft to 120 ft (20 m to 37 m) 

Single-lane roundabout 

(non-traversable central island) 

BUS-40 WB-40 

WB-62 or WB-67 

90 ft to 120 ft (27 m to 37 m) 

100 ft to 130 ft (30 m to 40 m) 
120 ft to 180 ft (37 m to 55 m) 

Multilane roundabout (2 lanes circulating)c WB-40 
WB-62 or WB-67 

135 ft to 160 ft (41 m to 49 m) 
140 ft to 180 ft (43 m to 55 m) 

Multilane roundabout (3 lanes circulating)c WB-62 or WB-67 190 ft to 240 ft (58 m to 73 m) 

Footnotes: 

a. Assumes 90-degree angles between entries and no more than four legs. List of possible design vehicles is not comprehensive. 

b. Serving WB-62 or larger vehicles as through movements. Right turning may require other special considerations for approach and splitter island 
design. 

c. Common ICD ranges depend on whether the design vehicle will straddle or stay in-lane. Does not account for special vehicles or OSOWs. 
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 Trucks may also have to straddle the two lanes, thus disrupting the path of other vehicles 
through the roundabout, which is not desirable.  

 The posted speed limit on SR 86 is 50 mph. The needs to slow down to 20-25 mph on the 
approaches to the roundabout.  The reduction in speed can only be achieved by the introduction 
of a curve on the approaches to slow traffic speeds that would result in requiring additional 
right-of-way. This large reduction in the speed is not desirable and hence, a roundabout is not 
appropriate traffic control at this intersection. 

 The center of the Roundabout is offset to the west from the SR 86 center line because of 
existing homes along the eastern curb of SR 86 and due to right-of-way constraints. Therefore, 
sufficient deflection is not provided at the entry to the roundabout from the south. 

For the reasons stated above, a roundabout is not the ideal traffic control type for this 
intersection.  

The following roundabout description of roundabouts and their functioning provided in the 
Roundabout Guide for, 2023 is provided for information:  

Multilane roundabouts include at least two circulating lanes in at least a portion of the 
circulatory roadway. They include roundabouts with entries on one or more approaches that 
flare from one to two or more lanes that circulate through the roundabout. In some cases, the 
roundabout may have a different number of lanes on one or more approaches (e.g., two-lane 
entries on the major street and one-lane entries on the minor street). The geometric design 
includes raised splitter islands, a truck apron, a non-traversable central island, and 
appropriate entry path deflection. 

Multilane roundabouts have some key differences from single-lane roundabouts. They 
typically have higher circulating and exiting speeds than single-lane roundabouts. This is a 
result of their larger ICD and wider entry and exit configurations that allow vehicles to 
navigate larger curve radii on their travel paths through the roundabout. Circulatory roadway 
widths may also vary, depending on the number of lanes and the design vehicle turning 
requirements. A constant width is not required throughout the entire circulatory roadway, and 
it is desirable to provide the minimum width necessary to serve the required lane 
configurations within that specific portion of the roundabout. 

A multilane entry or exit also increases pedestrian crossing exposure compared with a single-
lane entry or exit. Research into accessible pedestrian design has concluded that in many 
circumstances, additional geometric treatments, traffic control treatments, or both are needed 
to make the crossing accessible to all pedestrians.  

Multilane roundabouts have more conflict points (16) than single-lane roundabouts (4) 
because of additional lanes and the associated width between curbs, as with any larger 
intersection. 
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Multilane roundabouts often do not achieve the same levels of crash reduction as their single-
lane counterparts. Multilane roundabouts serve higher traffic volumes over more lanes 
compared with single-lane configurations. However, the severity of crashes is generally 
comparable at multilane and single-lane roundabouts (5, 6). The low speeds present in 
roundabouts compared with those of non-roundabout intersections reduce the frequency of 
severe crashes. 

6.4.2 Right-of-Way Easement Impacts 
Option 1: One-Lane Roundabout 

See Section 6.1.2 for a discussion on the existing right of way along with the required highway 
widening outside of the roundabout footprint at SR-86 and Countryside Drive.  If the proposed one-
lane roundabout were implemented at the subject location, right of way would be required at the 
northwest and southwest quadrants of the intersection.  The roundabout design concept, depicting a 
140-foot inscribed diameter, will accommodate a STAA 53 design vehicle.   

Since the design of the roundabout footprint would push most of the improvements to the west side of 
SR 86, into the proposed subdivision boundary, the developer would be required to dedicate 
approximately 35 feet from the edge of pavement to accommodate the roundabout improvements and 
necessary drainage features.   

Like the prior noted alternatives, the overhead utility facilities along the west side of SR 86 will be 
impacted by the single lane roundabout.  However, the limits of impact will be less than the other 
options, as the roundabout option does not require an auxiliary merge lane south of Countryside Drive.  
The anticipated relocation length would be approximately 900 lineal feet.  The construction estimates 
provided in Table 7-1 include known estimated utility relocation costs.  

Option 2: Two-Lane Roundabout 

See Section 6.1.2 for a discussion on the existing right of way along with the required highway 
widening outside of the roundabout footprint at SR-86 and Countryside Drive.  If the proposed two-
lane roundabout were implemented at the subject location, right of way would be required at the 
northwest and southwest quadrants of the intersection.  The roundabout design concept, depicting a 
150-foot inscribed diameter, will accommodate a STAA 53 design vehicle.   

Similar to the one-lane roundabout option, since the design of the roundabout footprint would push 
most of the improvements to the west side of SR 86, into the proposed subdivision boundary, the 
developer would be required to dedicate approximately 65 feet from the edge of pavement to 
accommodate the roundabout improvements and necessary drainage features.  

In addition, this alternative will have the same impacts and associated costs for the overhead utility 
relocations as noted in Option 1 above.   
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6.4.3 Environmental Impacts 
Option 1: One-Lane Roundabout 

The One-Lane Roundabout intersection improvements will require additional right of way beyond 
what is described in Section 6.1.3, however, all additional roundabout right of way would take away 
from any onsite development potential.  The project does not foresee any impacts to native habitat or 
visual resources are expected to occur with implementation of the SR-86/Countryside Drive one-lane 
Roundabout option. 

Option 2: Two-Lane Roundabout 

The Two-Lane roundabout intersection improvements will require additional right of way beyond 
what is described in Section 6.1.3, however, all additional roundabout right of way would take away 
from any onsite development potential.  The project does not foresee any impacts to native habitat or 
visual resources are expected to occur with implementation of the SR-86/Countryside Drive two-lane 
Roundabout option. 
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7.0 SIGNAL WARRANT ANALYSIS 
The following is a discussion of the various signal warrants for the SR-86 / Countryside Drive 
intersection for the Near-Term.  

Assumptions 

The SR-86 / Countryside Drive intersection is currently a three-leg intersection with no west leg. As 
explained in Section 3.0 Year 2045 Traffic Volumes, the Willow Bend Project will install the west leg 
and provide the following geometry on the Project Opening Day: 

 Southbound: One left turn lane one through lane and one shared through /right lane  
 Westbound: One left turn lane and one shared through / right-turn lane 
 Northbound: One left-turn lane, one through and one shared through / right-turn lane 
 Eastbound: One left turn lane and one shared through / right-turn lane (new west leg) 

The following assumptions are made in determining the conditions at the subject intersection: 

 Approach Lanes – One right-turn lane and one left-turn lane will be provided in the 
eastbound and westbound directions on Countryside Drive.  

Page 847 of the California Manual On Uniform Traffic Control Devices (MUTCD) 2014 
Edition states “for an approach with one lane for through and right-turning traffic plus a left-turn 
lane, if engineering judgment indicates that it should be considered a one-lane approach because 
the traffic using the left-turn lane is minor, the total traffic volume approaching the intersection 
should be applied against the signal warrants as a one-lane approach. The approach should be 
considered two lanes if approximately half of the traffic on the approach turns left and the left-turn 
lane is of sufficient length to accommodate all left-turn vehicles.” 

At this location, the project access road is a two-lane road (one lane in each direction) with 
dedicated left-turn and a shared through/right lanes at the intersection and it is not considered to be 
possible for traffic to enter SR 86 with “minimal conflict”. The storage in the left-turn lane will not 
be sufficient to accommodate the entire left-turning traffic. Hence, this approach will function and 
is analyzed as a one lane approach. 

 Approach Volumes – As stated in the MUTCD, “engineering judgment and rationale should 
be applied to a street approach with one left-turn lane plus a shared through/right lane. In 
this case, the degree of conflict of minor-street right-turn traffic with traffic on the major 
street should be considered. Thus, right-turn traffic should not be included in the minor-
street volume if the movement enters the major street with minimal conflict. The approach 
should be evaluated as a one-lane approach with only the traffic volume in the through/left-
turn lane considered.” 

As described above, a shared through right lane and a left-turn lane is provided on the approach to 
SR 86, on countryside Drive. Based on the number of approach lanes and the MUTCD (previous 
bullet item), based on engineering judgement, a 25% reduction in right-turning traffic is assumed 
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since this is considered a one-lane approach (see above) and right-turning traffic has to enter a 4-
lane Major Road. 

7.1 Near-Term Conditions 
Near-Term traffic volumes include the traffic generated by the proposed Willow Bend Project. 

Warrant 1 – Eight-Hour Vehicular Volume 

Methodology 

The need for a traffic signal shall be considered if an engineering study finds that one of the following 
conditions exist for each of 8 hours of an average day: 

A. The vehicles per hour given in both 100 percent columns of Condition A in Table 4C-1 
exist on the major-street and the higher-volume minor-street approaches, respectively, to 
the intersection; or 

B. The vehicles per hour given in both 100 percent columns of Condition B in Table 4C-1 
exist on the major-street and the higher-volume minor-street approaches, respectively, to 
the intersection. 

In applying each condition, the major-street and minor-street volumes shall be for the same 8 hours. 
On the minor street, the higher volume shall not be required to be on the same approach during each 
of these 8 hours. If the posted or statutory speed limit or the 85th percentile speed on the major street 
exceeds 40 mph, or if the intersection lies within the built-up area of an isolated community having a 
population of less than 10,000, the traffic volumes in the 70% columns in Table 4C-1 may be used in 
place of the 100 percent columns. 

The subject intersection is located in an isolated community and the posted speed limit is 50 mph. 
Therefore the 70% criterion was used for all warrants as applicable, in this study. 

Table 7–1 shows the 70% volume thresholds for two-lane (or more) approaches on the major street 
and one-lane approach on the minor street. 

TABLE 7–1 
WARRANT 1: EIGHT - HOUR VEHICULAR VOLUME: EXISTING  

70% CRITERIA 

Warrant 1 Vehicles Per Hour on Major Street 
(Total of Both Approaches) 

Vehicles Per Hour on Higher-Volume Minor-Street  
(One Direction Only) 

   

Condition A 420 105 

Condition B 630 53 
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Calculations 

Table 7–2 compares the actual 24-hour volumes to the minimum volumes (Table 7–1) required to 
satisfy this warrant. As seen in Table 7–2, the Condition A warrant volumes are met for only one hour 
and hence Condition A is not satisfied. Condition B warrant volumes are met for only seven (7) hours 
on a typical day and hence Condition B is not satisfied.  

Based on the above, Warrant 1 is not satisfied in the Existing with Willow Bend Traffic condition.  

 

TABLE 7–2 
WARRANT 1: TRAFFIC VOLUME DATA: EXISTING WITH WILLOW BEND TRAFFIC 

70% CRITERIA 

Hour Begin SR-86  
(Major Street) 

Countryside Drive 
(Minor Street) 

1-A 1-B 

     

0:00 38 3 N N 

1:00 22 2 N N 

2:00 35 0 N N 

3:00 53 3 N N 

4:00 84 5 N N 

5:00 208 50 N N 

6:00 316 43 N N 

7:00 619 217 Y Y 

8:00 507 64 N N 

9:00 420 42 N N 

10:00 405 55 N N 

11:00 497 39 N N 

12:00 589 55 N Y 

13:00 358 65 N N 

14:00 611 59 N Y 

15:00 756 78 N Y 

16:00 723 68 N Y 

17:00 819 85 N Y 

18:00 559 63 N Y 

19:00 375 26 N N 

20:00 306 31 N N 

21:00 234 18 N N 

22:00 144 10 N N 

23:00 61 5 N N 

         

Total 8,739 1,086 1 7 
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Warrant 2 – Four-Hour Vehicular Volume 

Methodology 

The need for a traffic control signal shall be considered if an engineering study finds that, for each of 
any 4 hours of an average day, the plotted points representing the vehicles per hour on the major street 
(total of both approaches) and the corresponding vehicles per hour on the higher-volume minor-street 
approach (one direction only) all fall above the applicable curve in Figure 4C-1 for the existing 
combination of approach lanes, on the minor street, the higher volume shall not be required to be on 
the same approach during each of these 4 hours. If the posted or statutory speed limit or the 85th 

percentile speed on the major street exceeds 40 mph or if the intersection lies within the built-up area 
of an isolated community having a population of less than 10,000, Figure 4C-2 may be used in place 
of Figure 4C-1.  

Calculations 

As explained previously, the 70% criterion applies. Therefore, Figure 4C-2 applies. Table 7–3 
summarizes the Warrant 2 calculations. As seen in Figure 4C-2 below, all hourly traffic volumes 
except two fall below the “2 Lane & 1 Lane” curve when plotted on Figure 4C-2 of the California 
MUTCD.  

Based on the above, Warrant 2 is not satisfied for the Existing with Willow Bend Traffic condition. 

 

  

Subject Curve 
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TABLE 7–3 
WARRANT 2, FOUR-HOUR VEHICULAR WARRANT: EXISTING WITH WILLOW BEND TRAFFIC 

Warrant 2 - Four-Hour Vehicular Warrant Satisfied * Yes  No  

 
Approach Lanes One 2 or More 

    

Both Approaches -Major Street  X     

Highest Approaches -Minor Street X      
 

* All Plotted points fall above the curves in MUTCD Figure 4C-1 or 4C-2 Yes  No  

 
Warrant 3 – Peak Hour 

Methodology 

The need for a traffic control signal shall be considered if an engineering study finds that the criteria 
in either of the following two categories are met: 

A. If all of the three conditions exist for the same 1 hour (any four consecutive 15-minute 
periods) of an average day: 

1. The total stopped time delay experienced by the traffic on one minor-street approach 
(one direction only) controlled by a STOP sign equals or exceeds:4 Vehicles-hours for 
a one-lane approach; or 5 vehicle-hours for a two-lane approach, and  

2. The volume on the same-minor street approach (one direction only) equals or exceeds 
100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 
moving lanes, and 

3. The total entering volume serviced during the hour equals or exceeds 650 vehicles per 
hour for the intersections with three approaches or 800 vehicles per hour for 
intersections with four or more approaches. 

B. The plotted point representing the vehicles per hour on the major street (total of both 
approaches) and the corresponding vehicles per hour on the higher-volume on the minor –
street approach (one direction only) for 1 hour (or any four consecutive 15-minute periods) 
of an average day falls above the applicable curve in Figure 4C-3 for the existing 
combination of approach lanes. 

 
If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, 
or if the intersection lies within the built-up area of an isolated community having a population of less 
than 10,000, Figure 4C-4 may be used in place of Figure 4C-3 to satisfy the criteria in the second 
category. 

Calculations 

None of the three conditions of Part A are satisfied and hence Part A is not satisfied. As explained 
previously, the 70% criterion applies for Part B. Therefore, the Figure 4C-4 is used in place of Figure 
4C-3. Table 7–4 summarizes Warrant 3 calculations. As seen in Table 7–4, peak hour traffic volumes 
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fall below the curve for the appropriate number of lanes when plotted on Figure 4C-4 of the California 
MUTCD.  

The unsignalized Existing + Willow Bend peak hour intersection analysis indicates LOS C (22.9 
seconds delay) during the AM peak hour and LOS B (19.2 seconds delay) during the PM peak hour. 
The calculated 95th percentile queue in the eastbound left-turn lane is 99 feet or approximately 4 cars 
length in the AM peak hour and 25 feet or approximately 1 car length in the PM peak hour. The 
Existing AM and PM peak hour intersection analysis worksheets are included in Appendix D.  

Based on the above, and Table 7–4, Warrant 3 is not satisfied for the Existing with Willow Bend 
Traffic condition. 
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TABLE 7–4 
WARRANT 3: PEAK - HOUR: EXISTING 

Warrant 3 – Peak Hour Part A or Part B Satisfied  Yes  No  

  

Part A 
(All Parts 1, 2, and 3 below must be satisfied) 

Satisfied Yes  No  

 
  

1. The total delay experienced for traffic on one minor-street approach 
controlled by a STOP sign equal or exceeds four vehicle-hours for a 
one-lane approach and five vehicle-hours for a two-lane approach; 
AND  

 

Yes  No  

 

2. The volume on the same-minor street approach equals or exceeds 100 
vph for one moving lane of traffic or 150 vph for two moving lanes; 
AND 

 

Yes  No  

 

3. The entering volume serviced during the hour equals or exceeds 800 
vph for the intersections with four or more approaches or 650 vehicles 
per hour for intersections with three approaches. 

 

Yes  No  

 

Part B Satisfied Yes  No  

 
 

Approach Lanes One 2 or More 
    

Both Approaches -Major Street X      

Highest Approaches -Minor Street X      

The plotted points for vehicles per hour on Major streets (both approaches) and the corresponding per hour higher volume vehicle minor street approach 
(one direction only) for one hour (any consecutive 15-minute period) fall above the applicable curves in MUTCD Figure 4C-3 or 4C-4. 

 

Warrant 4 – Pedestrian Volume 

Methodology 

The need for a traffic control signal at an intersection or midblock shall be considered if an engineering 
study finds that both of the following criteria are met: 

A. The pedestrian volume crossing the major street at an intersection or midblock location 
during an average day is 100 or more for each of any 4 hours or 190 or more during any 1 
hour; and  

B. There are fewer than 60 gaps per hour in the traffic stream of adequate length to allow 
pedestrians to cross during the same period when the pedestrian volume criterion is 
satisfied. Where there is a divided street having a median of sufficient width for pedestrians 
to wait, the requirement applies separately to each direction of vehicular traffic. 

 
The Pedestrian Volume signal warrant shall not be applied at locations where the distance to the 
nearest traffic signal along the major street is less than 300 feet unless the proposed traffic control 
signal will not restrict the progressive movement of traffic. If this warrant is met and a traffic control 
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signal is justified by an engineering study, the traffic control signal shall be equipped with pedestrian 
signal heads conforming to requirements set forth in Chapter 4E of the MUTCD. 

Calculations 

As explained previously, pedestrians are not a major factor at this intersection and therefore, Warrant 
4 is not satisfied for the Existing with Willow Bend Traffic condition. 

Warrant 5 – School Crossing 

Methodology 

The need for a traffic control signal shall be considered when an engineering study of the frequency 
and adequacy of gaps in the vehicular traffic stream as related to the number and size of groups of 
school children at an established school crossing across the major street shows that the number of 
adequate gaps in the traffic stream during the period when the children are using the crossing less than 
the number of minutes in the same period (see Section 7A.03) and there are a minimum of 20 students 
during the highest crossing hour. Before a decision is made to install a traffic control signal, 
consideration should be given to the implementation of other remedial measures, such as warning 
signs, flashers, school speed zones, school crossing guards, or a grade-separated crossing. The School 
Crossing signal warrant shall not be applied at locations where the distance to the nearest traffic control 
signal along the major street is less than 90 m (300 ft.) unless the proposed traffic control signal will 
not restrict the progressive movement of traffic. 

Calculations 

There are no schools in the vicinity of the proposed intersection and therefore this warrant does not 
apply. Thus, Warrant 5 is not satisfied for the Existing with Willow Bend Traffic condition. 

Warrant 6 – Coordinated Signal System 

Methodology 

The need for a traffic control signal shall be considered if an engineering study finds that, one of the 
following criteria are met: 

A. On a one-way street or a street that has traffic predominantly in one direction, the adjacent 
traffic control signals are so far apart that they do not provide the necessary degree of 
vehicular platooning. 

B. On a two-way street, adjacent traffic control signals do not provide the necessary degree 
of platooning and the proposed and adjacent traffic control signals will collectively provide 
a progressive operation. 

 

Calculations 

The proposed intersection will not improve coordination along the SR-86 corridor and therefore, this 
warrant does not apply. Thus, Warrant 6 is not satisfied for the Existing with Willow Bend Traffic 
condition. 
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Warrant 7 – Crash Experience 

Methodology 

The need for a traffic control signal shall be considered if an engineering study finds that, all of the 
following criteria are met: 

A. Adequate trial of alternatives with satisfactory observance and enforcement has failed to 
reduce the crash frequency; and, 

B. Five or more reported crashes of types susceptible to correction by a traffic control signal, 
have occurred within a 12-month period, each crash involving personal injury or property 
damage apparently exceeding the applicable requirements for a reportable crash; and  

C. For each of 8 hours of an average day, the vehicles per hour (vph) given in both of the 80 
percent columns of Condition A in Table 4C-1, or the vph in both of the 80 percent columns 
of Condition B in Table 4C-1 exists on the major-street and the higher-volume minor-street 
approach, respectively, to the intersection, or the volume of pedestrian traffic is not less 
than 80 percent of the requirements specified in the pedestrian Volume warrant. These 
major-street and minor-street volumes shall be for the same 8 hours. On the minor street, 
the higher volume shall not be required to be on the same approach during each of the 8 
hours. 

 

If the posted or statutory speed limit or the 85th percentile speed on the major street exceeds 40 mph, 
or if the intersection lies within the built-up area of an isolated community having a population of less 
than 10,000, the traffic volumes in the 56 percent columns in Table 4C-1 may be used in place of the 
80 percent columns. 

Calculations 

A total of one (1) collision occurred on SR-86 at Countryside Drive based on collision data provided 
by the Statewide Integrated Traffic Records System (SWITRS) over a six-year period from January 1, 
2016, through December 31, 2021. This collision involved a vehicle hitting an object, causing injury 
to one person. There are no fatalities reported at this location. Based on this discussion, Warrant 7 is 
not satisfied for the Existing with Willow Bend Traffic condition. 

Warrant 8 – Roadway Network 

Methodology 

The need for a traffic signal shall be considered if an engineering study finds that the common 
intersection of two or more major routes meets one or both of the following criteria: 

A. The intersection has a total existing, or immediately projected, entering volume of at least 
1,000 vehicles per hour during the peak hour of a typical weekday and has 5-year projected 
traffic volumes based on an engineering study, that meet one or more of Warrants 1, 2, and 
3 during an average weekday, or, 
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B. The intersection has a total existing or immediately projected entering volume of at least 
1,000 vehicles per hour for each of any 5 hours of a non-normal business day (Saturday or 
Sunday). 

A major route as used in this signal warrant shall have one or more of the following characteristics. 

A. It is part of the street or highway system that serves as the principal roadway network for 
through traffic flow; or 

B. It includes rural or suburban highways outside, or traversing a City; or 

C. It appears as a major route on an official plan, such as a major street plan in an urban area 
traffic and transportation study. 

Calculations 

The above thresholds are not met at this intersection. Therefore, Warrant 8 is not satisfied for the 
Existing with Willow Bend Traffic condition. 

Warrant 9, Intersection Near a Grade Crossing 

Methodology 

The need for a traffic control signal shall be considered if an engineering study finds that both of the 
following criteria are met: 

A. A grade crossing exists on an approach controlled by a STOP or YIELD sign and the center 
of the track nearest to the intersection is within 140 feet of the stop line or yield line on the 
approach; and 

B. During the highest traffic volume hour during which rail traffic uses the crossing, the 
plotted point representing the vehicles per hour on the major street (total of both 
approaches) and the corresponding vehicles per hour on the minor-street approach that 
crosses the track (one direction only, approaching the intersection) falls above the 
applicable curve in Figure 4C-9 or 4C-10 for the existing combination of approach lanes 
over the track and the distance D, which is the clear storage distance as defined in Section 
1A.13. 

Calculations 

No grade crossing exists in the vicinity of this intersection. Therefore, Warrant 9 is not satisfied for 
the Existing with Willow Bend Traffic condition. 

7.2 Long-Term (Year 2045) Conditions 
Traffic counts cannot be counted at the SR 86 / Countryside Drive intersection in the Year 2045. 
Hence, Figure 4C-103(CA) Traffic Signal Warrants Worksheet (Average Traffic Estimate Form) 
based on Year 2045 ADT volumes was utilized to determine if Signal Warrants are satisfied in the 
Year 2045 with Willow Bend Traffic. The following three warrants are not satisfied: 

 Condition A – Minimum vehicular Volume Warrant  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-23-3841
  SR-86 / Countryside Drive ICE 

N:\3841 - Willow Bend\ICE Report\Report\1. Nov 2024\Nov 2024 SR 86-Countryside Drive ICE Report - Clean.docx 

46

 Condition B, Interruption of Continuous Traffic  

 The combination of Conditions A & B 

Therefore, signal warrants are not satisfied at the SR-86 / Countryside Drive intersection in the 
Existing With Willow Bend Traffic and the Year 2045 with Willow Bend Traffic conditions. 

Figure 4C-103(CA) Traffic Signal Warrants Worksheet (Average Traffic Estimate Form) based on 
Year 2045 ADT volumes is included in Appendix E. 

7.3 Summary of Warrants Satisfied 
Table 7–9 summarizes the warrants satisfied at the proposed SR-86 / Countryside Drive intersection 
for the two analysis scenarios. As seen in Table 7–9, none of the warrants are satisfied in the Near-
Term conditions. In the Long-Term (Year 2045) conditions, Warrant 1 (Eight-Hour Vehicular 
Volume), Warrant 2 (Four-Hour Vehicular Volume) and Warrant 3 (Peak Hour Volume) are also not 
satisfied. 

TABLE 7–9 
SIGNAL WARRANT ANALYSIS SUMMARY  

Warrant 
Near-Term  

(With Willow Bend Traffic) 
Long-Term  

(With Willow Bend Traffic) 

    

1. Eight-Hour Vehicular Volume Not satisfied Not satisfied per Figure 4C-
103(CA). See Appendix E. 

2. Four-Hour Vehicular Volume Not satisfied 

3. Peak hour Volume  Not satisfied 

4. Pedestrian Volume  Not satisfied 

5. School Crossing  Not satisfied 

6. Coordinated Signal System  Not satisfied 

7. Crash Experience  Not satisfied 

8. Roadway Network  Not satisfied 

9. Intersection Near a Grade Crossing  Not satisfied 
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8.0 PROJECT COSTS  
This section will provide an analysis of the various costs associated with the four traffic control 
alternatives analyzed in this report. 

8.1 Construction Cost  
The construction cost for the four alternatives, including necessary widening to accommodate the 
required turn lanes, is summarized in Table 8–1. The project costs include costs for widening, traffic 
signals / stop signs, and also relocation of utilities such as gas, electric, water, sewer, stormwater, or 
streams of water. 

TABLE 8–1 
ALTERNATIVES CONSTRUCTION COSTS 

Alternative Construction Cost 

  
2-Way Stop Pavement Widening $1,140,000 

4-Way Stop Pavement Widening $1,155,000 

Traffic Signal w/ Pavement Widening $1,590,000 

-Lane Roundabout w/ corners Widening $2,014,000 

2-Lane Roundabout w/ corners Widening $2,478,000 

  
 
For the above estimated construction costs, the overhead utility relocations for the 2-Way Stop, 4-Way 
Stop, and Traffic Signal were estimated at $160,000 and both roundabout alternatives were estimated 
at $70,000.   

8.2 Operation and Maintenance Cost 
Life cycle costs include the initial construction costs, user costs and benefits, maintenance costs and 
rehabilitation costs. The 20-year Stop-Control Condition, Traffic Signal Maintenance and Roundabout 
Costs are provided in Tables 8–2 through 8–4. It should be noted that the 20-year cost is determined 
assuming a 2% maintenance cost increase per year for 20 years.  
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TABLE 8–2  
20-YEAR STOP-CONTROL CONDITION MAINTENANCE COSTS (INTERSECTION LIGHTING) 

Cost Item Lifespan 
(Years) 

Replacement 
Cost 

Cost Per Year 20-Year Cost 

Electrical Costs N/A N/A $1,750 $42,500 

Maintenance N/A N/A $2,200 $53,500 

Overheard Safety Lighting Luminaires (x4) 15 $15,000 a $1,000 $24,300 

Street Light Poles (x4) 50 $14,000 a $280 $6,800 

Total: 
   

$127,100 

Footnotes: 

a. Denotes total cost 

 

TABLE 8–3 
20-YEAR TRAFFIC SIGNAL MAINTENANCE COSTS 

Cost Item Lifespan 
(Years) 

Replacement 
Cost 

Cost Per Year 20-Year Cost 

Electrical Costs N/A N/A $1,750 $42,500 

Maintenance N/A N/A $2,200 $53,500 

Controller Cabinet & Equipment 20 $44,000 $2,200 $53,500 

Video Detection Cameras 15 $16,500 $1,100 $26,700 

Vehicle Detection Loops 10 $6,800 $680 $16,500 

Vehicle LED Indications 10 $15,000 $1,500 $36,500 

Pedestrian LED Indications 10 $9,500 $950 $23,100 

Internally Illuminated Street Name 
Signs (IISNS) 

15 $4,050 a $270 $6,600 

Overhead Safety Lighting Luminaires 15 $15,000 a $1,000 $24,300 

Wiring 30 $45,000 $1,500 $36,500 

Signal Poles & Mast Arms 50 $370,000 a $7,400 $179,800 

Total:    $499,500 

Footnotes: 

a. Denotes total cost 
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TABLE 8–4  
20-YEAR ROUNDABOUT MAINTENANCE COSTS (INTERSECTION LIGHTING) 

Cost Item Lifespan 
(Years) 

Replacement 
Cost 

Cost Per Year 20-Year Cost 

Electrical Costs N/A N/A $1,750 $42,500 

Maintenance N/A N/A $2,200 $53,500 

Overhead Safety Lighting Luminaires 15 $45,000 a $3,000 $72,900 

Street Light Poles 50 $42,000 a $840 $20,400 

Total:    $189,300 

Footnotes: 

a. Denotes total cost 
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9.0 SUMMARY OF FINDINGS 
The purpose of the ICE process is to objectively evaluate and screen intersection control alternatives 
at the SR-86 / Countryside Drive intersection. As part of the screening process, three intersection 
control alternatives were evaluated and analyzed in addition to the existing MSSC condition, an 
AWSC alternative, a Traffic Signal alternative and a Dual-Lane yield controlled Roundabout 
alternative. The operations, safety, and right-of-way impacts were considered in each alternative. 

According to the analysis results, all intersection control alternatives are forecast to operate at LOS D 
or better during the peak hours except with the MSSC alternative, which is calculated to operate at 
LOS E during the PM peak hour in the long-term. The calculated 95th percentile queue lengths can be 
accommodated in all traffic control alternatives. 

As described previously, signal warrants are not met in the Existing with Willow Bend Traffic or in 
the Year 2045 with Willow Bend Traffic condition and therefore, a traffic signal is not recommended.  

Even though this intersection operates with the lowest delay and LOS with the roundabout alternative 
and the number of conflict points are the least, the roundabout traffic control alternative is not 
recommended for the following reasons: 

 Traffic entering the roundabout from the south does not have to reduce speed since they enter 
and exit the roundabout at almost 900. This would be considered a dangerous condition.  

 To achieve a reduction in the approach speed, a curved approach needs to be introduced in the 
north leg to ensure traffic calming as vehicles approach the roundabout. This adjustment will 
require additional right-of-way on the east side, on the developer's property, requiring 
approximately 35 feet for the single-lane roundabout and 65 feet for the dual lane roundabout 
from the edge of pavement. Reducing the diameter is not recommended since, trucks would 
need to use the center island to negotiate the roundabout. 

 Trucks will have to straddle the two lanes, thus disrupting the path of other vehicles through 
the roundabout, which is not desirable.  

The AWSC traffic control alternative adequately serves this intersection for the following reasons: 

 The intersection operates at an adequate LOS C. 

 All-Way-Stop-Control improvements can be made within the existing right-of-way.  

 This traffic control will eliminate vehicle / pedestrian conflicts since every vehicle has to stop 
before proceeding through the intersection. 

 The cost of the AWSC alternative is between 50% to 60% of the cost of the traffic signal and 
the two roundabout alternatives. 

 At a STOP sign, all traffic must stop and then proceed. Thus, traffic collisions occur at low 
speeds, resulting in lower impact collisions. 
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Table 9–1 is a comparison of the various parameters for each alternative.  

It is recommended that the AWSC Alternative be implemented, based on the comparison of the ICE 
performance measures in Table 9–1 and the safety considerations listed above.  
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TABLE 9–1 
ALTERNATIVES PERFORMANCE SUMMARY TABLE 

Performance Measure Minor- Street 
Stop Control 

All-Way Stop 
Control 

Traffic Signal  Roundabout  
(1-Lane) 

Roundabout  
(2-Lane) 

Comments 

Traffic Analysis 

Intersection Delay Analysis – All 
approaches LOS D or better (LOS A rated 
at a 5, LOS E rated at a 1). 

     Table 5–1 

Queue Analysis – Adequate queue 
storage? 

Yes Yes Yes Yes Yes Table 5–2 

Traffic Safety Analysis 

Vehicle Conflicts a – The number of 
potential conflict points for all movements 
based on intersection geometry. 

40  40  40  8 14 - 

Bicycle Conflicts a – The number of 
potential conflict points for all movements 
based on intersection geometry. 

38  38  38  8 12 - 

Pedestrian Conflicts a – The number of 
potential conflict points for all movements 
based on intersection geometry. 

28  28 28 8 12 - 

Design 

Right-of-Way (ROW) 26 ft of ROW for a 
distance of 1.680 

feet along the west 
side of SR-86 south 

of Willow Bend 
Drive to 1,680 feet 

south of 
Countryside Drive 

26 ft of ROW for a 
distance of 1.680 

feet along the west 
side of SR-86 south 

of Willow Bend 
Drive to 1,680 feet 

south of 
Countryside Drive 

26 ft of ROW for a 
distance of 1.680 

feet along the west 
side of SR-86 south 

of Willow Bend 
Drive to 1,680 feet 

south of 
Countryside Drive 

26 ft of ROW for a 
distance of 1.680 feet 
along the west side of 

SR-86 south of Willow 
Bend Drive to 1,680 

feet south of 
Countryside Drive and 
35-foot right-of-way on 

the developer's 
property, from the edge 

of pavement 

26 ft of ROW for a 
distance of 1.680 feet 
along the west side of 

SR-86 south of Willow 
Bend Drive to 1,680 

feet south of 
Countryside Drive and 
65-foot right-of-way on 

the developer's 
property, from the edge 

of pavement 

Section 6 

CONTINUED ON THE NEXT PAGE 
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Footnote: 

a. NCHRP Research Report 1043 Guide for Roundabouts. 

 

TABLE 9–1 (CONTINUED) 
ALTERNATIVES PERFORMANCE SUMMARY TABLE 

Performance Measure Two-Way Stop 
Control 

All-Way Stop 
Control 

Traffic Signal 
Alternative 

Roundabout  
(1-Lane) 

Roundabout  
(2-Lane) 

Comments 

CONTINUED FROM THE PREVIOUS PAGE 

Non-Standard Features – Based on the 
Highway Design Manual (HDM). 

0 0 0 0 0 Figure 6-1 

through 

Figure 6-5 Truck Accommodations – Serves design 
vehicle for all movements? 

Yes Yes Yes Yes Yes 

Project Costs 

Construction Cost $1.140,000 $1,155,000 $1,590,000 $2,014,400 $2,478,000 Tables 8-1 through  
8–4 

20-Year Operations & Maintenance Cost $127,200 $127,200 $499,500 $189,300 $189,300 

TOTAL COST $1,267,200  $1,282,200  $2,089,500  $2,203,700  $2,667,300   

Total Performance Measures Met No Yes Yes Yes Yes  



TECHNICAL APPENDICES 

SR-86 / COUNTRYSIDE DRIVE INTERSECTION 
(WILLOW BEND) 
El Centro, California 

November 8, 2024 

LLG Ref. 3-23-3841 
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APPENDICES 
APPENDIX  

A. Existing Traffic Collision Data 
B. Intersection and Queue Analysis Worksheets - Existing 
C. Intersection and Queue Analysis Worksheets – Existing With Willow Bend 
D. Intersection and Queue Analysis Worksheets – Year 2045 With Willow Bend 
E. Figure 4C-103(CA), MUTCD 
  



 

LINSCOTT, LAW & GREENSPAN, engineers  LLG Ref. 3-23-3841 
SR-86 / Countryside Drive Intersection Willow Bend 

N:\3841 - Willow Bend\ICE Report\Report\Appendix\Appendix Cover Pages.doc 
 

APPENDIX A 
EXISTING TRAFFIC COLLISION DATA
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APPENDIX B 
INTERSECTION AND QUEUE ANALYSIS WORKSHEETS - 

EXISTING



HCM 7th TWSC EX AM
1: CA-86 & Countryside Dr 10/09/2024

Willow Bend Synchro 12 Report
3-23-3841 Page 1

Intersection
Int Delay, s/veh 3.5

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 56 114 274 27 32 189
Future Vol, veh/h 56 114 274 27 32 189
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 225 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 61 124 298 29 35 205

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 588 164 0 0 327 0
          Stage 1 313 - - - - -
          Stage 2 275 - - - - -
Critical Hdwy 6.63 6.93 - - 4.13 -
Critical Hdwy Stg 1 5.83 - - - - -
Critical Hdwy Stg 2 5.43 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 456 853 - - 1231 -
          Stage 1 716 - - - - -
          Stage 2 771 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 443 853 - - 1231 -
Mov Cap-2 Maneuver 443 - - - - -
          Stage 1 716 - - - - -
          Stage 2 749 - - - - -

Approach WB NB SB
HCM Control Delay, s/v12.67 0 1.16
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 654 1231 -
HCM Lane V/C Ratio - - 0.283 0.028 -
HCM Control Delay (s/veh) - - 12.7 8 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 1.2 0.1 -



HCM 7th TWSC EX PM
1: CA-86 & Countryside Dr 10/09/2024

Willow Bend Synchro 12 Report
3-23-3841 Page 1

Intersection
Int Delay, s/veh 2.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 16 65 171 25 89 340
Future Vol, veh/h 16 65 171 25 89 340
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - 225 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 71 186 27 97 370

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 762 107 0 0 213 0
          Stage 1 199 - - - - -
          Stage 2 563 - - - - -
Critical Hdwy 6.63 6.93 - - 4.13 -
Critical Hdwy Stg 1 5.83 - - - - -
Critical Hdwy Stg 2 5.43 - - - - -
Follow-up Hdwy 3.519 3.319 - - 2.219 -
Pot Cap-1 Maneuver 356 928 - - 1356 -
          Stage 1 815 - - - - -
          Stage 2 569 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 331 928 - - 1356 -
Mov Cap-2 Maneuver 331 - - - - -
          Stage 1 815 - - - - -
          Stage 2 528 - - - - -

Approach WB NB SB
HCM Control Delay, s/v11.04 0 1.63
HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 684 1356 -
HCM Lane V/C Ratio - - 0.129 0.071 -
HCM Control Delay (s/veh) - - 11 7.9 -
HCM Lane LOS - - B A -
HCM 95th %tile Q(veh) - - 0.4 0.2 -
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APPENDIX C 
INTERSECTION AND QUEUE ANALYSIS WORKSHEETS - 

EXISTING  WITH WILLOW BEND



HCM 7th TWSC EX+P AM
1: CA-86 & Countryside Dr 10/09/2024

Willow Bend Synchro 12 Report
3-23-3841 Page 1

Intersection
Int Delay, s/veh 4.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 5 5 56 5 114 4 274 27 32 194 10
Future Vol, veh/h 60 5 5 56 5 114 4 274 27 32 194 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 0 - - 0 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 5 5 61 5 124 4 298 29 35 211 11

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 595 622 216 604 613 313 222 0 0 327 0 0
          Stage 1 286 286 - 321 321 - - - - - - -
          Stage 2 309 336 - 283 291 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 416 403 824 410 408 728 1347 - - 1232 - -
          Stage 1 721 675 - 691 652 - - - - - - -
          Stage 2 701 642 - 724 671 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 330 390 824 389 395 728 1347 - - 1232 - -
Mov Cap-2 Maneuver 330 390 - 389 395 - - - - - - -
          Stage 1 701 656 - 688 649 - - - - - - -
          Stage 2 575 640 - 693 652 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s/v17.64 12.77 0.1 1.09
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1347 - - 330 530 389 703 1232 - -
HCM Lane V/C Ratio 0.003 - - 0.198 0.021 0.156 0.184 0.028 - -
HCM Control Delay (s/veh) 7.7 - - 18.6 11.9 16 11.3 8 - -
HCM Lane LOS A - - C B C B A - -
HCM 95th %tile Q(veh) 0 - - 0.7 0.1 0.5 0.7 0.1 - -



HCM 7th AWSC EX+P AM
2: CA-86 & Countryside Dr 10/09/2024

Willow Bend Synchro 12 Report
3-23-3841 Page 2

Intersection
Intersection Delay, s/veh 12
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 5 5 56 5 114 4 274 27 32 194 10
Future Vol, veh/h 60 5 5 56 5 114 4 274 27 32 194 10
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 5 5 61 5 124 4 298 29 35 211 11
Number of Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay, s/veh 10.5 10 14 11.3
HCM LOS B A B B

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 91% 0% 50% 0% 4% 0% 95%
Vol Right, % 0% 9% 0% 50% 0% 96% 0% 5%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 4 301 60 10 56 119 32 204
LT Vol 4 0 60 0 56 0 32 0
Through Vol 0 274 0 5 0 5 0 194
RT Vol 0 27 0 5 0 114 0 10
Lane Flow Rate 4 327 65 11 61 129 35 222
Geometry Grp 5 5 5 5 5 5 5 5
Degree of Util (X) 0.007 0.512 0.127 0.019 0.115 0.202 0.061 0.354
Departure Headway (Hd) 6.197 5.629 7.011 6.147 6.818 5.631 6.285 5.745
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 578 641 511 582 526 636 570 628
Service Time 3.927 3.359 4.756 3.892 4.558 3.37 4.017 3.477
HCM Lane V/C Ratio 0.007 0.51 0.127 0.019 0.116 0.203 0.061 0.354
HCM Control Delay, s/veh 9 14.1 10.8 9 10.4 9.8 9.4 11.6
HCM Lane LOS A B B A B A A B
HCM 95th-tile Q 0 2.9 0.4 0.1 0.4 0.8 0.2 1.6



HCM 7th Signalized Intersection Summary EX+P AM
3: CA-86 & Countryside Dr 10/09/2024

Willow Bend Synchro 12 Report
3-23-3841 Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 5 5 56 5 114 4 274 27 32 194 10
Future Volume (veh/h) 60 5 5 56 5 114 4 274 27 32 194 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width 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
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.97 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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1856 1870 1856 1870 1856 1856 1856 1856 1870
Adj Flow Rate, veh/h 65 5 5 64 5 130 4 311 31 36 220 11
Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.88 0.88 0.88 0.88 0.92
Percent Heavy Veh, % 2 2 2 3 2 3 2 3 3 3 3 2
Cap, veh/h 84 66 66 132 6 168 9 975 97 80 1112 56
Arrive On Green 0.05 0.08 0.08 0.07 0.11 0.11 0.01 0.59 0.59 0.05 0.63 0.63
Sat Flow, veh/h 1781 858 858 1767 59 1535 1781 1654 165 1767 1751 88
Grp Volume(v), veh/h 65 0 10 64 0 135 4 0 342 36 0 231
Grp Sat Flow(s),veh/h/ln1781 0 1716 1767 0 1594 1781 0 1819 1767 0 1839
Q Serve(g_s), s 3.4 0.0 0.5 3.3 0.0 7.7 0.2 0.0 8.9 1.9 0.0 4.9
Cycle Q Clear(g_c), s 3.4 0.0 0.5 3.3 0.0 7.7 0.2 0.0 8.9 1.9 0.0 4.9
Prop In Lane 1.00 0.50 1.00 0.96 1.00 0.09 1.00 0.05
Lane Grp Cap(c), veh/h 84 0 132 132 0 175 9 0 1072 80 0 1167
V/C Ratio(X) 0.77 0.00 0.08 0.48 0.00 0.77 0.43 0.00 0.32 0.45 0.00 0.20
Avail Cap(c_a), veh/h 219 0 332 340 0 419 105 0 1072 397 0 1167
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 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 44.1 0.0 40.1 41.6 0.0 40.5 46.4 0.0 9.7 43.5 0.0 7.1
Incr Delay (d2), s/veh 13.8 0.0 0.2 2.7 0.0 7.0 27.7 0.0 0.8 3.9 0.0 0.4
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/ln1.8 0.0 0.2 1.5 0.0 3.3 0.2 0.0 3.3 0.9 0.0 1.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 57.8 0.0 40.3 44.3 0.0 47.6 74.1 0.0 10.5 47.4 0.0 7.5
LnGrp LOS E D D D E B D A
Approach Vol, veh/h 75 199 346 267
Approach Delay, s/veh 55.5 46.5 11.2 12.9
Approach LOS E D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s9.3 60.1 12.0 12.2 5.0 64.4 8.9 15.3
Change Period (Y+Rc), s 5.0 5.0 5.0 * 5 4.5 5.0 4.5 5.0
Max Green Setting (Gmax), s21.0 43.4 18.0 * 18 5.5 59.4 11.5 24.6
Max Q Clear Time (g_c+I1), s3.9 10.9 5.3 2.5 2.2 6.9 5.4 9.7
Green Ext Time (p_c), s 0.0 2.0 0.1 0.0 0.0 1.3 0.1 0.6

Intersection Summary
HCM 7th Control Delay, s/veh 23.4
HCM 7th LOS C

Notes
* HCM 7th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Intersection Delay, s/veh 4.9
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 75 190 331 257
Demand Flow Rate, veh/h 76 193 338 262
Vehicles Circulating, veh/h 313 374 107 71
Vehicles Exiting, veh/h 20 71 282 496
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 4.0 5.3 5.1 4.5
Approach LOS A A A A

Lane Left Left Left Right Left Right
Designated Moves R R LTR R LTR R
Assumed Moves R R LT R LT R
RT Channelized
Lane Util 1.000 1.000 0.911 0.089 0.958 0.042
Follow-Up Headway, s 2.535 2.535 2.667 2.535 2.667 2.535
Critical Headway, s 4.328 4.328 4.645 4.328 4.645 4.328
A (Intercept) 1420 1420 1350 1420 1350 1420
B (Slope) 8.501e-4 8.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 76 193 308 30 251 11
Cap Entry Lane, veh/h 1088 1033 1223 1297 1264 1337
Entry HV Adj Factor 0.986 0.984 0.981 0.967 0.979 1.000
Flow Entry, veh/h 75 190 302 29 246 11
Cap Entry, veh/h 1073 1017 1200 1253 1238 1337
V/C Ratio 0.070 0.187 0.252 0.023 0.198 0.008
Control Delay, s/veh 4.0 5.3 5.3 3.1 4.6 2.8
LOS A A A A A A
95th %tile Queue, veh 0 1 1 0 1 0
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Intersection
Intersection Delay, s/veh 5.2
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 75 190 331 257
Demand Flow Rate, veh/h 76 193 338 262
Vehicles Circulating, veh/h 313 374 107 71
Vehicles Exiting, veh/h 20 71 282 496
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 4.3 5.9 5.5 4.6
Approach LOS A A A A

Lane Left Left Left Left
Designated Moves R R R R
Assumed Moves R R R R
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609
Critical Headway, s 4.976 4.976 4.976 4.976
A (Intercept) 1380 1380 1380 1380
B (Slope) 1.02e-3 1.02e-3 1.02e-3 1.02e-3
Entry Flow, veh/h 76 193 338 262
Cap Entry Lane, veh/h 1003 942 1237 1283
Entry HV Adj Factor 0.986 0.984 0.979 0.980
Flow Entry, veh/h 75 190 331 257
Cap Entry, veh/h 988 927 1212 1258
V/C Ratio 0.076 0.205 0.273 0.204
Control Delay, s/veh 4.3 5.9 5.5 4.6
LOS A A A A
95th %tile Queue, veh 0 1 1 1
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Intersection
Int Delay, s/veh 3.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 5 4 16 5 65 12 171 25 89 343 33
Future Vol, veh/h 40 5 4 16 5 65 12 171 25 89 343 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 0 - - 0 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 5 4 17 5 71 13 186 27 97 373 36

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 799 823 391 795 828 199 409 0 0 213 0 0
          Stage 1 584 584 - 226 226 - - - - - - -
          Stage 2 215 239 - 569 602 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 304 308 658 306 307 842 1150 - - 1357 - -
          Stage 1 497 498 - 777 717 - - - - - - -
          Stage 2 788 707 - 507 489 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 251 283 658 274 281 842 1150 - - 1357 - -
Mov Cap-2 Maneuver 251 283 - 274 281 - - - - - - -
          Stage 1 462 462 - 768 709 - - - - - - -
          Stage 2 708 699 - 462 454 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s/v20.94 12.04 0.47 1.5
HCM LOS C B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1150 - - 251 379 274 737 1357 - -
HCM Lane V/C Ratio 0.011 - - 0.173 0.026 0.063 0.103 0.071 - -
HCM Control Delay (s/veh) 8.2 - - 22.3 14.7 19 10.4 7.9 - -
HCM Lane LOS A - - C B C B A - -
HCM 95th %tile Q(veh) 0 - - 0.6 0.1 0.2 0.3 0.2 - -
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Intersection
Intersection Delay, s/veh 12.3
Intersection LOS B

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 5 4 16 5 65 12 171 25 89 343 34
Future Vol, veh/h 40 5 4 16 5 65 12 171 25 89 343 34
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 5 4 17 5 71 13 186 27 97 373 37
Number of Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay, s/veh 10.1 9.4 10.6 13.9
HCM LOS B A B B

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 87% 0% 56% 0% 7% 0% 91%
Vol Right, % 0% 13% 0% 44% 0% 93% 0% 9%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 12 196 40 9 16 70 89 377
LT Vol 12 0 40 0 16 0 89 0
Through Vol 0 171 0 5 0 5 0 343
RT Vol 0 25 0 4 0 65 0 34
Lane Flow Rate 13 213 43 10 17 76 97 410
Geometry Grp 5 5 5 5 5 5 5 5
Degree of Util (X) 0.022 0.318 0.085 0.017 0.034 0.123 0.153 0.583
Departure Headway (Hd) 5.974 5.38 7.043 6.219 6.978 5.811 5.686 5.12
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 593 660 511 579 516 620 626 697
Service Time 3.771 3.177 4.748 3.924 4.68 3.513 3.466 2.899
HCM Lane V/C Ratio 0.022 0.323 0.084 0.017 0.033 0.123 0.155 0.588
HCM Control Delay, s/veh 8.9 10.7 10.4 9 9.9 9.3 9.5 14.9
HCM Lane LOS A B B A A A A B
HCM 95th-tile Q 0.1 1.4 0.3 0.1 0.1 0.4 0.5 3.8
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 5 4 16 5 65 12 171 25 89 343 34
Future Volume (veh/h) 40 5 4 16 5 65 12 171 25 89 343 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width 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
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.97 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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1856 1870 1856 1870 1856 1856 1856 1856 1870
Adj Flow Rate, veh/h 43 5 4 18 5 74 13 194 28 101 390 37
Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.88 0.88 0.88 0.88 0.92
Percent Heavy Veh, % 2 2 2 3 2 3 2 3 3 3 3 2
Cap, veh/h 65 52 41 134 10 148 27 902 130 131 1061 101
Arrive On Green 0.04 0.05 0.05 0.08 0.10 0.10 0.02 0.57 0.57 0.07 0.64 0.64
Sat Flow, veh/h 1781 962 770 1767 101 1499 1781 1577 228 1767 1667 158
Grp Volume(v), veh/h 43 0 9 18 0 79 13 0 222 101 0 427
Grp Sat Flow(s),veh/h/ln1781 0 1732 1767 0 1601 1781 0 1805 1767 0 1826
Q Serve(g_s), s 2.1 0.0 0.4 0.8 0.0 4.2 0.6 0.0 5.4 5.0 0.0 9.9
Cycle Q Clear(g_c), s 2.1 0.0 0.4 0.8 0.0 4.2 0.6 0.0 5.4 5.0 0.0 9.9
Prop In Lane 1.00 0.44 1.00 0.94 1.00 0.13 1.00 0.09
Lane Grp Cap(c), veh/h 65 0 93 134 0 158 27 0 1032 131 0 1162
V/C Ratio(X) 0.66 0.00 0.10 0.13 0.00 0.50 0.47 0.00 0.22 0.77 0.00 0.37
Avail Cap(c_a), veh/h 210 0 363 376 0 488 130 0 1032 495 0 1162
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 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 42.4 0.0 40.2 38.5 0.0 38.1 43.6 0.0 9.3 40.6 0.0 7.7
Incr Delay (d2), s/veh 10.7 0.0 0.4 0.4 0.0 2.4 12.1 0.0 0.5 9.1 0.0 0.9
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/ln1.1 0.0 0.2 0.4 0.0 1.7 0.4 0.0 2.0 2.4 0.0 3.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 53.1 0.0 40.6 38.9 0.0 40.6 55.7 0.0 9.8 49.7 0.0 8.6
LnGrp LOS D D D D E A D A
Approach Vol, veh/h 52 97 235 528
Approach Delay, s/veh 50.9 40.3 12.3 16.5
Approach LOS D D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s11.6 56.1 11.8 9.8 5.9 61.8 7.8 13.8
Change Period (Y+Rc), s 5.0 5.0 5.0 * 5 4.5 5.0 4.5 5.0
Max Green Setting (Gmax), s25.0 37.8 19.0 * 19 6.5 56.8 10.5 27.2
Max Q Clear Time (g_c+I1), s7.0 7.4 2.8 2.4 2.6 11.9 4.1 6.2
Green Ext Time (p_c), s 0.2 1.2 0.0 0.0 0.0 2.7 0.0 0.4

Intersection Summary
HCM 7th Control Delay, s/veh 19.9
HCM 7th LOS B

Notes
* HCM 7th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Intersection Delay, s/veh 5.3
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 52 93 226 507
Demand Flow Rate, veh/h 53 94 231 517
Vehicles Circulating, veh/h 496 247 148 35
Vehicles Exiting, veh/h 56 132 401 306
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 4.5 3.9 4.4 6.0
Approach LOS A A A A

Lane Left Left Left Right Left Right
Designated Moves R R LTR R LTR R
Assumed Moves R R LT R LT R
RT Channelized
Lane Util 1.000 1.000 0.879 0.121 0.926 0.074
Follow-Up Headway, s 2.535 2.535 2.667 2.535 2.667 2.535
Critical Headway, s 4.328 4.328 4.645 4.328 4.645 4.328
A (Intercept) 1420 1420 1350 1420 1350 1420
B (Slope) 8.501e-4 8.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 53 94 203 28 479 38
Cap Entry Lane, veh/h 932 1151 1178 1252 1307 1378
Entry HV Adj Factor 0.979 0.988 0.982 0.964 0.980 0.974
Flow Entry, veh/h 52 93 199 27 470 37
Cap Entry, veh/h 912 1138 1156 1207 1281 1342
V/C Ratio 0.057 0.082 0.172 0.022 0.366 0.028
Control Delay, s/veh 4.5 3.9 4.6 3.2 6.3 2.9
LOS A A A A A A
95th %tile Queue, veh 0 0 1 0 2 0
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Intersection
Intersection Delay, s/veh 5.7
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 52 93 226 507
Demand Flow Rate, veh/h 53 94 231 517
Vehicles Circulating, veh/h 496 247 148 35
Vehicles Exiting, veh/h 56 132 401 306
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 5.0 4.2 4.8 6.4
Approach LOS A A A A

Lane Left Left Left Left
Designated Moves R R R R
Assumed Moves R R R R
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609
Critical Headway, s 4.976 4.976 4.976 4.976
A (Intercept) 1380 1380 1380 1380
B (Slope) 1.02e-3 1.02e-3 1.02e-3 1.02e-3
Entry Flow, veh/h 53 94 231 517
Cap Entry Lane, veh/h 832 1073 1187 1331
Entry HV Adj Factor 0.979 0.988 0.980 0.980
Flow Entry, veh/h 52 93 226 507
Cap Entry, veh/h 815 1060 1162 1305
V/C Ratio 0.064 0.088 0.195 0.388
Control Delay, s/veh 5.0 4.2 4.8 6.4
LOS A A A A
95th %tile Queue, veh 0 0 1 2
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Intersection
Int Delay, s/veh 5.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 5 5 72 5 146 4 351 35 41 247 10
Future Vol, veh/h 60 5 5 72 5 146 4 351 35 41 247 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 0 - - 0 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 5 5 78 5 159 4 382 38 45 268 11

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 756 791 274 770 778 401 279 0 0 420 0 0
          Stage 1 363 363 - 409 409 - - - - - - -
          Stage 2 393 428 - 360 368 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 325 322 765 318 328 649 1283 - - 1140 - -
          Stage 1 656 625 - 619 596 - - - - - - -
          Stage 2 632 584 - 658 621 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 231 308 765 297 314 649 1283 - - 1140 - -
Mov Cap-2 Maneuver 231 308 - 297 314 - - - - - - -
          Stage 1 630 600 - 617 594 - - - - - - -
          Stage 2 471 583 - 622 597 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s/v24.72 15.55 0.08 1.14
HCM LOS C C

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1283 - - 231 439 297 627 1140 - -
HCM Lane V/C Ratio 0.003 - - 0.282 0.025 0.263 0.262 0.039 - -
HCM Control Delay (s/veh) 7.8 - - 26.6 13.4 21.4 12.8 8.3 - -
HCM Lane LOS A - - D B C B A - -
HCM 95th %tile Q(veh) 0 - - 1.1 0.1 1 1 0.1 - -
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Intersection
Intersection Delay, s/veh 16.1
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 60 5 5 72 5 146 4 351 35 41 247 10
Future Vol, veh/h 60 5 5 72 5 146 4 351 35 41 247 10
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 65 5 5 78 5 159 4 382 38 45 268 11
Number of Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay, s/veh 11.5 11.4 21.4 13.9
HCM LOS B B C B

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 91% 0% 50% 0% 3% 0% 96%
Vol Right, % 0% 9% 0% 50% 0% 97% 0% 4%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 4 386 60 10 72 151 41 257
LT Vol 4 0 60 0 72 0 41 0
Through Vol 0 351 0 5 0 5 0 247
RT Vol 0 35 0 5 0 146 0 10
Lane Flow Rate 4 420 65 11 78 164 45 279
Geometry Grp 5 5 5 5 5 5 5 5
Degree of Util (X) 0.008 0.698 0.14 0.021 0.16 0.28 0.083 0.478
Departure Headway (Hd) 6.558 5.987 7.704 6.834 7.348 6.148 6.695 6.159
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 544 600 462 520 486 581 533 581
Service Time 4.318 3.747 5.498 4.627 5.126 3.926 4.461 3.926
HCM Lane V/C Ratio 0.007 0.7 0.141 0.021 0.16 0.282 0.084 0.48
HCM Control Delay, s/veh 9.4 21.5 11.8 9.8 11.5 11.3 10.1 14.5
HCM Lane LOS A C B A B B B B
HCM 95th-tile Q 0 5.6 0.5 0.1 0.6 1.1 0.3 2.6
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 5 5 72 5 146 4 351 35 41 247 10
Future Volume (veh/h) 60 5 5 72 5 146 4 351 35 41 247 10
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width 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
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.96 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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1856 1870 1856 1870 1856 1856 1856 1856 1870
Adj Flow Rate, veh/h 65 5 5 82 5 166 4 399 40 47 281 11
Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.88 0.88 0.88 0.88 0.92
Percent Heavy Veh, % 2 2 2 3 2 3 2 3 3 3 3 2
Cap, veh/h 84 88 88 128 6 206 9 936 94 92 1096 43
Arrive On Green 0.05 0.10 0.10 0.07 0.13 0.13 0.01 0.57 0.57 0.05 0.62 0.62
Sat Flow, veh/h 1781 858 858 1767 47 1546 1781 1653 166 1767 1773 69
Grp Volume(v), veh/h 65 0 10 82 0 171 4 0 439 47 0 292
Grp Sat Flow(s),veh/h/ln1781 0 1716 1767 0 1592 1781 0 1819 1767 0 1842
Q Serve(g_s), s 3.5 0.0 0.5 4.4 0.0 10.1 0.2 0.0 13.4 2.5 0.0 7.0
Cycle Q Clear(g_c), s 3.5 0.0 0.5 4.4 0.0 10.1 0.2 0.0 13.4 2.5 0.0 7.0
Prop In Lane 1.00 0.50 1.00 0.97 1.00 0.09 1.00 0.04
Lane Grp Cap(c), veh/h 84 0 176 128 0 212 9 0 1030 92 0 1139
V/C Ratio(X) 0.77 0.00 0.06 0.64 0.00 0.81 0.43 0.00 0.43 0.51 0.00 0.26
Avail Cap(c_a), veh/h 188 0 321 329 0 426 94 0 1030 384 0 1139
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 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 45.6 0.0 39.2 43.7 0.0 40.7 48.0 0.0 12.0 44.7 0.0 8.4
Incr Delay (d2), s/veh 13.9 0.0 0.1 5.3 0.0 7.1 27.8 0.0 1.3 4.4 0.0 0.5
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/ln1.9 0.0 0.2 2.1 0.0 4.3 0.2 0.0 5.2 1.2 0.0 2.6
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 59.4 0.0 39.3 48.9 0.0 47.8 75.8 0.0 13.3 49.0 0.0 8.9
LnGrp LOS E D D D E B D A
Approach Vol, veh/h 75 253 443 339
Approach Delay, s/veh 56.8 48.2 13.8 14.5
Approach LOS E D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s10.0 59.8 12.0 14.9 5.0 64.8 9.1 17.9
Change Period (Y+Rc), s 5.0 5.0 5.0 * 5 4.5 5.0 4.5 5.0
Max Green Setting (Gmax), s21.0 43.4 18.0 * 18 5.1 59.8 10.2 25.9
Max Q Clear Time (g_c+I1), s4.5 15.4 6.4 2.5 2.2 9.0 5.5 12.1
Green Ext Time (p_c), s 0.1 2.7 0.1 0.0 0.0 1.7 0.0 0.8

Intersection Summary
HCM 7th Control Delay, s/veh 24.8
HCM 7th LOS C

Notes
* HCM 7th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Intersection Delay, s/veh 5.7
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 75 242 424 324
Demand Flow Rate, veh/h 76 247 433 330
Vehicles Circulating, veh/h 399 460 117 89
Vehicles Exiting, veh/h 20 90 358 618
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 4.3 6.4 5.8 5.2
Approach LOS A A A A

Lane Left Left Left Right Left Right
Designated Moves R R LTR R LTR R
Assumed Moves R R LT R LT R
RT Channelized
Lane Util 1.000 1.000 0.910 0.090 0.967 0.033
Follow-Up Headway, s 2.535 2.535 2.667 2.535 2.667 2.535
Critical Headway, s 4.328 4.328 4.645 4.328 4.645 4.328
A (Intercept) 1420 1420 1350 1420 1350 1420
B (Slope) 8.501e-4 8.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 76 247 394 39 319 11
Cap Entry Lane, veh/h 1012 960 1212 1286 1244 1317
Entry HV Adj Factor 0.986 0.979 0.981 0.974 0.980 1.000
Flow Entry, veh/h 75 242 386 38 313 11
Cap Entry, veh/h 997 941 1189 1253 1219 1317
V/C Ratio 0.075 0.257 0.325 0.030 0.256 0.008
Control Delay, s/veh 4.3 6.4 6.1 3.1 5.3 2.8
LOS A A A A A A
95th %tile Queue, veh 0 1 1 0 1 0
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Intersection
Intersection Delay, s/veh 6.2
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 75 242 424 324
Demand Flow Rate, veh/h 76 247 433 330
Vehicles Circulating, veh/h 399 460 117 89
Vehicles Exiting, veh/h 20 90 358 618
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 4.7 7.4 6.4 5.3
Approach LOS A A A A

Lane Left Left Left Left
Designated Moves R R R R
Assumed Moves R R R R
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609
Critical Headway, s 4.976 4.976 4.976 4.976
A (Intercept) 1380 1380 1380 1380
B (Slope) 1.02e-3 1.02e-3 1.02e-3 1.02e-3
Entry Flow, veh/h 76 247 433 330
Cap Entry Lane, veh/h 919 863 1225 1260
Entry HV Adj Factor 0.986 0.979 0.980 0.981
Flow Entry, veh/h 75 242 424 324
Cap Entry, veh/h 905 845 1200 1236
V/C Ratio 0.083 0.286 0.354 0.262
Control Delay, s/veh 4.7 7.4 6.4 5.3
LOS A A A A
95th %tile Queue, veh 0 1 2 1
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Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 5 4 20 5 83 12 219 32 114 438 33
Future Vol, veh/h 40 5 4 20 5 83 12 219 32 114 438 33
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 0 - - 0 - - 0 - - 225 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 5 4 22 5 90 13 238 35 124 476 36

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 1009 1041 494 1008 1041 255 512 0 0 273 0 0
          Stage 1 742 742 - 282 282 - - - - - - -
          Stage 2 267 299 - 727 760 - - - - - - -
Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -
Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -
Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -
Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -
Pot Cap-1 Maneuver 219 230 575 219 230 783 1053 - - 1290 - -
          Stage 1 408 422 - 725 678 - - - - - - -
          Stage 2 739 666 - 416 415 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 169 205 575 190 205 783 1053 - - 1290 - -
Mov Cap-2 Maneuver 169 205 - 190 205 - - - - - - -
          Stage 1 368 382 - 716 670 - - - - - - -
          Stage 2 640 658 - 368 375 - - - - - - -

Approach EB WB NB SB
HCM Control Delay, s/v 30.7 14.03 0.39 1.58
HCM LOS D B

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1053 - - 169 288 190 675 1290 - -
HCM Lane V/C Ratio 0.012 - - 0.258 0.034 0.115 0.142 0.096 - -
HCM Control Delay (s/veh) 8.5 - - 33.6 18 26.4 11.2 8.1 - -
HCM Lane LOS A - - D C D B A - -
HCM 95th %tile Q(veh) 0 - - 1 0.1 0.4 0.5 0.3 - -
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Intersection
Intersection Delay, s/veh 17.4
Intersection LOS C

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 40 5 4 20 5 83 12 219 32 114 438 34
Future Vol, veh/h 40 5 4 20 5 83 12 219 32 114 438 34
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
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 43 5 4 22 5 90 13 238 35 124 476 37
Number of Lanes 1 1 0 1 1 0 1 1 0 1 1 0

Approach EB WB NB SB
Opposing Approach WB EB SB NB
Opposing Lanes 2 2 2 2
Conflicting Approach Left SB NB EB WB
Conflicting Lanes Left 2 2 2 2
Conflicting Approach Right NB SB WB EB
Conflicting Lanes Right 2 2 2 2
HCM Control Delay, s/veh 10.8 10.4 12.8 21.3
HCM LOS B B B C

Lane NBLn1 NBLn2 EBLn1 EBLn2 WBLn1 WBLn2 SBLn1 SBLn2
Vol Left, % 100% 0% 100% 0% 100% 0% 100% 0%
Vol Thru, % 0% 87% 0% 56% 0% 6% 0% 93%
Vol Right, % 0% 13% 0% 44% 0% 94% 0% 7%
Sign Control Stop Stop Stop Stop Stop Stop Stop Stop
Traffic Vol by Lane 12 251 40 9 20 88 114 472
LT Vol 12 0 40 0 20 0 114 0
Through Vol 0 219 0 5 0 5 0 438
RT Vol 0 32 0 4 0 83 0 34
Lane Flow Rate 13 273 43 10 22 96 124 513
Geometry Grp 5 5 5 5 5 5 5 5
Degree of Util (X) 0.023 0.438 0.092 0.018 0.045 0.167 0.205 0.771
Departure Headway (Hd) 6.372 5.776 7.603 6.774 7.462 6.279 5.964 5.409
Convergence, Y/N Yes Yes Yes Yes Yes Yes Yes Yes
Cap 562 625 471 528 480 571 603 672
Service Time 4.104 3.508 5.354 4.525 5.208 4.024 3.687 3.132
HCM Lane V/C Ratio 0.023 0.437 0.091 0.019 0.046 0.168 0.206 0.763
HCM Control Delay, s/veh 9.3 13 11.1 9.7 10.6 10.3 10.2 24
HCM Lane LOS A B B A B B B C
HCM 95th-tile Q 0.1 2.2 0.3 0.1 0.1 0.6 0.8 7.3
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 40 5 4 20 5 83 12 219 32 114 438 34
Future Volume (veh/h) 40 5 4 20 5 83 12 219 32 114 438 34
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Lane Width 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
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.96 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
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1856 1870 1856 1870 1856 1856 1856 1856 1870
Adj Flow Rate, veh/h 43 5 4 23 5 94 13 249 36 130 498 37
Peak Hour Factor 0.92 0.92 0.92 0.88 0.92 0.88 0.92 0.88 0.88 0.88 0.88 0.92
Percent Heavy Veh, % 2 2 2 3 2 3 2 3 3 3 3 2
Cap, veh/h 65 51 41 132 8 147 27 886 128 164 1099 82
Arrive On Green 0.04 0.05 0.05 0.07 0.10 0.10 0.02 0.56 0.56 0.09 0.64 0.64
Sat Flow, veh/h 1781 962 770 1767 81 1517 1781 1577 228 1767 1705 127
Grp Volume(v), veh/h 43 0 9 23 0 99 13 0 285 130 0 535
Grp Sat Flow(s),veh/h/ln1781 0 1732 1767 0 1597 1781 0 1805 1767 0 1832
Q Serve(g_s), s 2.2 0.0 0.5 1.1 0.0 5.5 0.7 0.0 7.6 6.6 0.0 13.5
Cycle Q Clear(g_c), s 2.2 0.0 0.5 1.1 0.0 5.5 0.7 0.0 7.6 6.6 0.0 13.5
Prop In Lane 1.00 0.44 1.00 0.95 1.00 0.13 1.00 0.07
Lane Grp Cap(c), veh/h 65 0 92 132 0 155 27 0 1014 164 0 1181
V/C Ratio(X) 0.67 0.00 0.10 0.17 0.00 0.64 0.48 0.00 0.28 0.79 0.00 0.45
Avail Cap(c_a), veh/h 164 0 340 345 0 479 106 0 1014 441 0 1181
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 0.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 43.8 0.0 41.5 39.9 0.0 40.0 45.0 0.0 10.5 40.9 0.0 8.2
Incr Delay (d2), s/veh 11.2 0.0 0.5 0.6 0.0 4.3 12.2 0.0 0.7 8.2 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 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.2 0.0 0.2 0.5 0.0 2.3 0.4 0.0 2.9 3.2 0.0 4.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 55.0 0.0 42.0 40.6 0.0 44.3 57.2 0.0 11.2 49.1 0.0 9.5
LnGrp LOS E D D D E B D A
Approach Vol, veh/h 52 122 298 665
Approach Delay, s/veh 52.8 43.6 13.2 17.2
Approach LOS D D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s13.6 56.7 11.9 9.9 5.9 64.4 7.8 14.0
Change Period (Y+Rc), s 5.0 5.0 5.0 * 5 4.5 5.0 4.5 5.0
Max Green Setting (Gmax), s23.0 41.4 18.0 * 18 5.5 59.4 8.5 27.6
Max Q Clear Time (g_c+I1), s8.6 9.6 3.1 2.5 2.7 15.5 4.2 7.5
Green Ext Time (p_c), s 0.3 1.7 0.0 0.0 0.0 3.6 0.0 0.5

Intersection Summary
HCM 7th Control Delay, s/veh 20.6
HCM 7th LOS C

Notes
* HCM 7th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection
Intersection Delay, s/veh 6.3
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 2 2
Conflicting Circle Lanes 2 2 2 2
Adj Approach Flow, veh/h 52 117 286 637
Demand Flow Rate, veh/h 53 119 292 650
Vehicles Circulating, veh/h 634 300 175 40
Vehicles Exiting, veh/h 56 167 512 379
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 5.1 4.3 5.0 7.4
Approach LOS A A A A

Lane Left Left Left Right Left Right
Designated Moves R R LTR R LTR R
Assumed Moves R R LT R LT R
RT Channelized
Lane Util 1.000 1.000 0.877 0.123 0.942 0.058
Follow-Up Headway, s 2.535 2.535 2.667 2.535 2.667 2.535
Critical Headway, s 4.328 4.328 4.645 4.328 4.645 4.328
A (Intercept) 1420 1420 1350 1420 1350 1420
B (Slope) 8.501e-4 8.501e-4 9.199e-48.501e-4 9.199e-48.501e-4
Entry Flow, veh/h 53 119 256 36 612 38
Cap Entry Lane, veh/h 828 1100 1149 1224 1301 1373
Entry HV Adj Factor 0.979 0.982 0.981 0.972 0.981 0.974
Flow Entry, veh/h 52 117 251 35 600 37
Cap Entry, veh/h 811 1081 1128 1190 1277 1337
V/C Ratio 0.064 0.108 0.223 0.029 0.470 0.028
Control Delay, s/veh 5.1 4.3 5.2 3.3 7.7 2.9
LOS A A A A A A
95th %tile Queue, veh 0 0 1 0 3 0
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Intersection
Intersection Delay, s/veh 6.8
Intersection LOS A

Approach EB WB NB SB
Entry Lanes 1 1 1 1
Conflicting Circle Lanes 1 1 1 1
Adj Approach Flow, veh/h 52 117 286 637
Demand Flow Rate, veh/h 53 119 292 650
Vehicles Circulating, veh/h 634 300 175 40
Vehicles Exiting, veh/h 56 167 512 379
Ped Vol Crossing Leg, #/h 0 0 0 0
Ped Cap Adj 1.000 1.000 1.000 1.000
Approach Delay, s/veh 5.9 4.7 5.5 7.9
Approach LOS A A A A

Lane Left Left Left Left
Designated Moves R R R R
Assumed Moves R R R R
RT Channelized
Lane Util 1.000 1.000 1.000 1.000
Follow-Up Headway, s 2.609 2.609 2.609 2.609
Critical Headway, s 4.976 4.976 4.976 4.976
A (Intercept) 1380 1380 1380 1380
B (Slope) 1.02e-3 1.02e-3 1.02e-3 1.02e-3
Entry Flow, veh/h 53 119 292 650
Cap Entry Lane, veh/h 723 1016 1154 1325
Entry HV Adj Factor 0.979 0.982 0.980 0.981
Flow Entry, veh/h 52 117 286 637
Cap Entry, veh/h 708 998 1132 1299
V/C Ratio 0.073 0.117 0.253 0.491
Control Delay, s/veh 5.9 4.7 5.5 7.9
LOS A A A A
95th %tile Queue, veh 0 0 1 3
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EXHIBIT Q 
 

Notice of Public Hearing 

  



 
 

NOTICE   OF   PUBLIC   HEARING & SCHEDULED HEARING DATE 
 

 
This notice is to advise you, the recipient of this notice, that the EC 1-24 Willow Bend 
Subdivision Annexation to the City of El Centro will be considered by the Imperial County Local 
Agency Formation Commission (LAFCo) and will be heard on the date and time listed below. As 
an interested person or agency, you may comment on this annexation by submitting written 
documentation to LAFCo or appearing at the public hearing. You are not required to attend this 
meeting; it is simply for your information. 
 
 
Meeting Date:   February 27, 2025 
 
Meeting Time:   09:30 a.m.  
 
Meeting Location:   El Centro Board Chambers 

1275 W. Main Street, El Centro, CA 92243 
 

Description: Public Hearing and related action to consider the EC 1-24 
Willow Bend Subdivision Annexation to the City of El 
Centro 

 
Staff Contact:   Tyler Salcido, LAFCo Executive Officer 
     1122 W. State Street, Suite D, El Centro, CA 92243 

(760) 353-4115 
     tylers@iclafco.com 
     www.iclafco.com 
 
Project ID and Name:        EC 1-24 Willow Bend Subdivision Annexation                                                       
 
Project APN:  054-370-012 
 
Project Applicant:  Martin D. Coyne, Willow Bend Homes, LLC 
 
Project Location:  Southwest Corner of HWY 86 and Countryside Drive in El 

Centro, CA  
 
Project Description: The project is the annexation of approximately 37.05 acres 

to the City of El Centro to bring 120 budget-friendly (not 
low-income) single-family residential homes to the 
community at the Willow Bend Subdivision. The community 
will also have a 1.37-acre park with a bus stop. 

mailto:pg@iclafco.com
http://www.iclafco.com/
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Draft LAFCo Resolution 2025-XX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

IMPERIAL LOCAL AGENCY FORMATION COMMISSION 
 

February 27, 2025 
 

RESOLUTION #2025-XX OF THE LOCAL AGENCY FORMATION COMMISSION OF THE COUNTY OF 
IMPERIAL APPROVING THE WILLOW BEND SUBDIVISION ANNEXATION TO THE CITY OF EL 
CENTRO, ENTITLED EC 1-24, APN (054-370-012).  
 
RESOLVED, by the Local Agency Formation Commission of the County of Imperial, State of 
California, that: 
 
WHEREAS, a proposal for the annexation of uninhabited territory to the City of El Centro within the 
sphere of influence in Imperial County was filed with this Commission and the Executive Officer of this 
Commission pursuant to Title 5, Division 3, commencing with Section 56000 of the Government Code; 
and  
 
WHEREAS, the owners of land within a ½ mile radius of the proposed annexation have been made 
aware of the annexation by mail and have been given the opportunity to comment and support or oppose 
the annexation; and 

WHEREAS, the Executive Officer of LAFCo has reviewed and prepared a report on the proposed 
annexation; and 

WHEREAS, the Executive Officer’s report on the proposed annexation contains the factors required by 
Section 56668 of the Government Code for a review of a proposal; and 
 
WHEREAS, on February 27, 2025, the Commission met, discussed, and voted to approve the Willow 
Bend Subdivision Annexation to the City of El Centro, entitled EC 1-24, APN (054-370-012); and 
 
WHEREAS, the City of El Centro and the Imperial County provided LAFCO with the following 
documentation authorizing the annexation: 

• City Resolution # 25-09 approving the annexation 
• City Resolution # 24-98 approving a master tax and fiscal impact agreement 
• City Resolution # 25-07 adopting an addendum to EIR 
• City Ordinance # 25-01 amending the zoning map 
• City Resolution # 25-08 revising and updating conditions 
• Imperial County Minute Order # 26 approving a master tax sharing and fiscal impact agreement 
• Imperial County Resolution # 2024-148 approving a master tax sharing and fiscal impact 

agreement 
• Imperial County master tax sharing and fiscal impact agreement 

 
NOW, THEREFORE, BE IT DETERMINED, ORDERED AND RESOLVED as follows: 
 

1. Certify the CEQA document as prepared and certified by the City of El Centro. 
 

2. Make the finding that this project with the conditions imposed herein (or as modified) complies 
with the provisions of the Cortese-Knox-Hertzberg Reorganization Act of 2000 and the Imperial 
LAFCo policy and procedures.  

 
3. Make the findings pursuant to Government Code Section 56375 that: 

A. The project has been pre-zoned under the City of El Centro’s current zoning ordinance. 
 

B. The project is prohibited from being “re-zoned” for two years following annexation 
recordation.  



 

 
C. The project is contiguous to the City of El Centro, does not create an island, and is a logical 

extension of the city within the sphere of influence, and an urban plan area.  
 

4. The annexation is approved subject to the following conditions:  
A. The petitioner(s) shall provide LAFCo with the following items to complete the processing of 

the annexation: 
i. One (1) Mylar annexation map prepared and signed by a California-licensed 

surveyor, size 18x26 inches, approved by the Imperial County Surveyor & the City 
Public Works Director. 

ii. One (1) copy of the Mylar annexation map and a PDF copy. 
iii. A check made payable to the State Board of Equalization as required by statute. 
iv. A check made payable to LAFCo as determined by the Executive Officer to fully 

offset the cost of processing the application, including all costs incurred by the county 
or city departments charged with the responsibility to review any portion of this 
project. 

v. A letter from the applicant (petitioner) agreeing to the terms and conditions of the 
LAFCo approval and waiving all rights to an appeal and rights to seek 
reconsideration of the approval decision, unless the petitioner can show that a 
technical error occurred that would have or could have altered the decision of the 
LAFCo. 
 

B. The City of El Centro shall provide LAFCo with the following items to complete the processing 
of the annexation: 

i. A letter agreeing to the terms and conditions of the LAFCo approval and waving all 
rights to an appeal and rights to seek reconsideration of the approval decision, 
unless the city can show that a technical error occurred that would have or could 
have altered the decision of the LAFCo. 

ii. A city boundary map & legal description prepared and signed by a California-licensed 
surveyor, size 18x26 inches, depicting the new annexation as part of the overall city 
boundary within 90 days of the LAFCo approval, as well as a PDF copy. 

iii. A letter from the City Public Works Director approving the Mylar annexation map. 
 

C. The Imperial County shall provide LAFCo with the following items to complete the processing 
of the annexation: 

i. A letter from the Imperial County Surveyor approving the Mylar annexation map. 
 

D. The City of El Centro shall notify LAFCo and the county of any proposed change of zone 
within the boundary area at least 90 days before any such council hearing if such is 
requested prior to the termination of 24 months from the annexation recordation. If the city 
does change the zone or the envisioned land use analyzed within this land use process in the 
future, and it affects any tax split agreements with other agencies, then the city shall be 
required to make the appropriate adjustments with the county.  

 
E. The city shall not enter this property into any type of “redevelopment” program or such other 

program that would adversely change the fiscal impacts or in any way affect the fiscal 
impacts or tax-sharing agreements with other agencies. If the city following the annexation 
and after recordation does change the project to change the fiscal information/outcome upon 
which LAFCo and/or other agencies relied, the city shall be required to fund any deficit that 
may occur as a result of their change.  

  
PASSED, ADOPTED, AND APPROVED this 27th day of February 2025, by the following roll call votes: 

AYES: 
NAYES: 
ABSTAINED: 
ABSENT: 
 

 
  Jesus Escobar, Chair 

 



EXHIBIT S 
 

Conditions of Approval Changes 
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