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which is germane to your agency’s statutory responsibilities in connection with the proposed 
project.  Your agency will need to use the EIR prepared by our agency when considering 
your permit or other approval for the project. 
 
The project description, location, and the potential environmental effects are contained in 
the attached materials.  A copy of the Initial Study (is   is not  attached). 
 
Due to the time limits mandated by State Law, your response must be sent at the earliest 
possible date but not later than 30 days after receipt of this notice. 
 
Please send your response to Barry Hand at the address shown above.  We will need the 
name for a contact person in your agency. 
 
Project Title: Cline Property Specific Plan 
 
Project Applicant, if any: 

 
City of Oakley Redevelopment Agency 

 
 
Date October 31, 2003 Signature  
   

Title
 
Community Development Director 

   
Telephone

 
(925) 625-7000 

 
 
Reference:  California Code of Regulations, Title 14, (CEQA Guidelines) Sections 15082(a), 15103, 15375. 
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1.  SUMMARY 

 
 
Project Title: Cline Property Specific Plan, Oakley 

California. 
 

Lead Agency Name & Address: City of Oakley Community Development 
Dept., 3639 Main Street, Oakley CA 94561. 
 

Contact Person & Phone Number: Barry Hand, City of Oakley Community 
Development Director (925) 625-7000. 
 

Project Location: North side of Main Street between 
Bridgehead Road and Big Break Road, City of 
Oakley. 
 

Project Sponsor’s Name & 
Address: 

City of Oakley Redevelopment Agency, 3639 
Main Street, Oakley CA 94561  Attn:  Ellen 
Bonneville, Director.  Tel.:  (925) 625-7000. 
 

General Plan Designation: Oakley 2020 General Plan:  Commercial. 
 

Zoning: Current Zoning is:  Heavy Industrial.   
 

Description of Project:  
 
The City of Oakley Redevelopment Agency is sponsoring the preparation of a specific plan 
to guide future development of the 71-acre Cline Property.  The City adopted its first 
General Plan in 2002, based on a certified program level EIR.  In accordance with the 
Oakley 2020 General Plan, the specific plan will address a range of possible commercial 
uses for this property.  The specific plan will identify needed roadway and infrastructure 
improvements to serve the project site and surrounding area, and will propose a set of 
development standards and design guidelines for future buildings and site improvements.  
This Initial Study concludes that future development contemplated in the specific plan could 
have potentially significant pre-mitigation environmental effects with respect to the following:   
 

 Aesthetics   Hazardous Materials 
 Agricultural Resources   Hydrology and Water Quality 
 Air Quality   Noise 
 Biological Resources   Public Services 
 Cultural Resources  Transportation and Traffic 
 Geology and Soils  Utilities and Service Systems 

 
The nature and extent of potential environmental impacts are summarized in Section 3 of 
this Initial Study.  An Environmental Impact Report will therefore be prepared to analyze 
these effects and explore various means by which to avoid or reduce project impacts.  
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2.  PROJECT DESCRIPTION 
 

 
A.  Site Characteristics and Surrounding Uses 
 
The Cline Property Specific Plan area is located in the northwesterly portion of the City of 
Oakley in Contra Costa County.  The 71-acre site is situated on the north side of Main 
Street (State Route 4) between Bridgehead Road and Big Break Road, immediately east of 
State Route 160 (see vicinity and project area maps below).   
 
 

Figure 1:  Regional Vicinity Map 
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Figure 2:  Project Area Location Map 

 

 
 
This relatively flat site fronts on the north side of Main Street (current State Route 4), a four-
lane arterial roadway which provides access through central Oakley to eastern Contra Costa 
County.  The subject property also has frontage on the east side of Bridgehead Road, a 
two-lane local collector street.   
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The site is bordered along its northerly property line by the BNSF Railroad line.  North of the 
railroad line are vacant properties owned by the DuPont Chemical Company, along with 
additional privately owned properties cultivated with grapes.  These adjacent properties are 
collectively zoned for heavy industrial use, and extend from Bridgehead road on the west to 
Big Break Road on the east.  As shown in Figure 6 below, these properties are classified in 
the General Plan Land Use Element for Industrial, Business Park and Utility / Energy uses.   
 
An existing single-family neighborhood is located further to the east, separated from Big 
Break Road by a masonry sound attenuation wall.  Properties opposite the Cline Property, 
on the south side of Main Street, include a range of service and highway-oriented 
commercial uses, and remaining agricultural activities, all of which are classified in the 
General Plan for Commercial use.   
 
A gasoline station and convenience food store occupy the northeast corner of Bridgehead 
Road and Main Street.  Situated between this corner and the Cline Property is a 4.46-acre 
site for which the City has approved a minor subdivision application (MS 98-0016) to create 
four separate commercial parcels.  Anticipated uses within the approved commercial 
subdivision include a restaurant, car wash, and motel.  A drive-through coffee bar currently 
exists along the Main Street frontage of this adjoining site.  These adjoining properties are 
also classified for Commercial use under the General Plan, as shown in Figure 6. 
 
As shown from the aerial view in Figure 3 below, the Cline Property has a triangular shape, 
with increasing site depth moving from east (Big Break Road end) to west (Bridgehead 
Road end).  No buildings exist on the site, which is cultivated with grapes.   
 
 

Figure 3:  Aerial View of Project Site and Vicinity 
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B. Description of Project 
 
The specific plan will provide for a range of retail and service oriented uses on the 71-acre 
project site, consistent with the current General Plan classification of Commercial.  The 
specific plan will identify needed roadway and infrastructure improvements to serve the 
project site and surrounding area, including accommodation of the planned extension of 
Live Oak Avenue from south of Main Street.  Internal circulation planning will include a plan 
for vehicular access points on both Bridgehead Road and along the roughly two-thirds mile 
frontage of Main Street (State Route 4).  
 
In addition, the plan will present a set of development standards and design guidelines for 
future buildings and site improvements.  Future development within the specific plan area 
may take place is phases, depending on market absorption.  A series of retail and service 
commercial buildings will be distributed over the site, with an anticipated gross floor area of 
up to 770,000 square feet (a floor area ratio of 0.25).  Parking, landscape and related site 
improvements will be constructed in accordance with City standards to meet the needs of 
the future commercial tenants. 
 
Implementation of the Cline Property Specific Plan project will require a number of 
approvals from local, State and Federal authorities.  Following is a summary of proposed 
and anticipated project entitlements: 
 
City of Oakley.   Based on future development of commercial uses on the 71-acre site, the 
following actions and entitlements are anticipated from the City of Oakley and its 
Redevelopment Agency: 
 
(1) Certification of a focused project Environmental Impact Report. 
 
(2) Rezoning from current Heavy Industrial District to a Planned Unit Development District 

to provide for a set of permitted and conditional uses, to establish customized 
development standards in accordance with the specific plan, and to promote 
compatibility with adjoining uses. 

 
(3) Development Plan approval for individual buildings on a phased basis. 
 
(4) Tentative subdivision map approval to facilitate division of the 71-acre site into separate 

parcels and/or leasehold interests.  
 
(5) Related City approvals, including encroachment permits, and construction permits.   
 
Other Responsible Local, State and Federal Agencies.  The following additional actions 
will be required in order to implement the Cline Property Specific Plan: 
 
(6) Contra Costa County Flood Control and Water Conservation District (approval of storm 

drainage design and mitigation). 

(7) Diablo Water District (permits to connect to current District facilities and facilitate 
treated water usage). 
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(8) Ironhouse Sanitary District (permits to connect to current District facilities for discharge 
of wastewater effluent). 

 
(9) California Regional Water Quality Control Board (National Pollution Discharge 

Elimination System stormwater discharge permit approval). 
 
(10) California Department of Transportation encroachment permits and related actions 

associated with anticipated frontage improvements. 
 
 

Figure 4:  View of Site Looking West along Main Street 
 

 
 

 
Figure 5:  View of Site Looking East from Bridgehead Road 
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C.  Relationship to Oakley General Plan 
 
The City of Oakley adopted its first comprehensive General Plan in December of 2002.  The 
new General Plan covers the time horizon of 2002 through 2020.  This action was 
supported by advance preparation and certification of a comprehensive program-level EIR 
(SCH No. 2002042134).  Both the General Plan and supporting environmental analysis 
anticipated development of the subject 71-acre site with commercial land uses.  The current 
Heavy Industrial Zoning will be amended as part of the specific plan process to a compatible 
Planned Unit Development zoning. 
 
Many of the environmental issues examined in this Initial Study were contemplated in the 
Oakley 2020 General Plan environmental impact report.  In particular, impacts stemming 
from conversion of agricultural land uses, incremental increases in air emissions, increased 
traffic flow, associated noise, and resulting increases in demand on public services and 
infrastructure were all addressed as part of the previous study at a level which incorporated 
anticipated commercial development of the subject property.  The analysis in Section 3.D. of 
this report builds upon this information. 
 
 

Figure 6:  Oakley General Plan Land Use Diagram 
 

 
 



Initial Study for Cline Property Specific Plan, Oakley, California 
October 31, 2003 
 

8 

 
3.  INITIAL STUDY CHECKLIST 

 
 
A.  Environmental Factors Potentially Affected: 
 
The environmental factors checked below would be potentially affected by this 
project, involving at least one impact that is a “Potentially Significant Impact” as 
indicated by the checklist on the following pages. 
 

a
Aesthetics 
 

 Agricultural Resources 
a

Air Quality 

 

a
Biological Resources 
 a

Cultural resources 
a

Geology / Soils 

 

a
Hazards & Hazardous 
Materials a

Hydrology / Water 
Quality 

 Land Use / Planning 

 

 Mineral resources 
 a

Noise  Population Housing 

 

a
Public Services 
 

 Recreation 
a

Transportation / Traffic 

 

a
Utilities / Service 
Systems 

 Mandatory Findings of 
Significance 

  

 
 
B. Determination: 
 
On the basis of this initial evaluation: 
 
I find that the proposed project COULD NOT have a significant effect on the 
environment, and a NEGATIVE DECLARATION will be prepared. 

 

I find that although the proposed project could have a significant effect on the 
environment, there will not be a significant effect in this case because revisions in the 
project have been made by or agreed to by the project proponent.  A MITIGATED 
NEGATIVE DECLARATION will be prepared. 

 
I find that the proposed project MAY have a significant effect on the environment, and 
an ENVIRONMENTAL IMPACT REPORT is required. 
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I find that the proposed project MAY have a “potentially significant impact” or 
“potentially significant unless mitigated” impact on the environment, but at least one 
effect  (1) has been adequately analyzed in an earlier document pursuant to 
applicable legal standards, and  (2) has been addressed by mitigation measures 
based on the earlier analysis as described on attached sheets.  An 
ENVIRONMENTAL IMPACT REPORT is required, but it must analyze only the effects 
that remain to be addressed. 

a

I find that although the proposed project could have a significant effect on the 
environment, because all potentially significant effects (a) have been analyzed 
adequately in an earlier EIR or NEGATIVE DECLARATION, including revisions or 
mitigation measures that are imposed upon the proposed project, nothing further is 
required. 

 

 
 
 
The foregoing determination is based on the analysis contained in the following 
section of this Initial Study. 
 
 
 
 
 
 
 
___________________________    ______________ 
Barry Hand                Date 
City of Oakley 
Community Development Director 
3639 Main Street 
Oakley, CA 94561 
(925) 625-7000      
 
 
Initial Study Prepared by:   Richard T. Loewke, AICP 
       55 Oak Trail Court 
       Alamo, CA 94507 
       (925) 831-8016 
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C.  Sources 
 
In the process of preparing the Checklist and conducting the evaluation, the following 
references were consulted: 

   

A.  Abrams Associates, March 2000.  Traffic Impact Analysis for Lodge Property 
on State Route 4. 

 

B.  City of Oakley, December 2002.  Oakley 2020 General Plan. 
 

 

C.  City of Oakley, December 2002.  Oakley General Plan 2020 Final 
Environmental Impact Report. 

 

D.  City of Oakley, April 2003.  Draft Capital Improvement Program for the City of 
Oakley. 

 

E.  City of Oakley, September 2001.   General Plan Background Report.  
F.  East Bay Regional Park District, October 2001.  Big Break Regional Shoreline 

Land Use Plan. 
 

G.  East Bay Regional Park District, August 2001.  Initial Study and Proposed 
Mitigated Negative Declaration for Big Break Regional Shoreline Land Use 
Plan. 
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D.  Evaluation of Environmental Impacts: 
 

 
Issue 

Information 
Sources  

(See Item 3.C
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant  

With 
Mitigation  

Less Than 
Significant 

Impact 

No Impact 

 

1.  Aesthetics – Would the project:  
 
a)  Have a substantial adverse effect on a 
scenic vista? 

B, C   
a 

 

 
Discussion:   As further explained under the Project Description section, the Cline Property is located on the 
north side of Main Street adjoining the BNSF Railroad line and DuPont Chemical site.  The proposed 
commercial buildings will not block or otherwise interfere with any scenic vistas, as identified in the Oakley 
2020 General Plan. 
 
b)  Substantially damage scenic resources, 
including, but not limited to trees, rock 
outcroppings, and historic buildings within a 
State scenic highway? 

B,C, E   
a 

 

 
Discussion:  The proposed project is located within a rapidly urbanizing area of northwest Oakley.  No 
heritage trees, rock outcroppings or known historic buildings are located within the vicinity of this project.  Main 
Street is a major arterial roadway and currently serves as State Route 4 through Oakley.  Development of the 
subject site would not block any public views of Mt. Diablo or other designated scenic resources, as identified 
in the General Plan.     
 
c)  Substantially degrade the existing visual 
character or quality of the site and its 
surroundings? 

B, C, E  
a 

  

 
Discussion:   
The proposed specific plan is expected to authorize construction of up to 770,000 square feet of commercial 
buildings on a 71-acre site which stretches over two-thirds of a mile along Main Street (State Route 4) at the 
westerly entrance to the City of Oakley.  Although individually subject to design review approval, the multiple 
commercial structures could present a range of divergent architectural styles and utilize contrasting 
development standards, unless properly coordinated through the specific plan process.  Although individually 
insignificant, this collective mass of buildings could have a significant effect on the quality of the visual 
environment at the City’s westerly entrance.  The specific plan is intended to address this issue through 
development of design guidelines and development standards applicable to the entire site. 
 
d)  Create a new source of substantial light or 
glare which would adversely affect day or 
nighttime views in the area? 

B, C, E  
a 

  

 
Discussion:  Parking lot lighting is anticipated as part of future commercial development on the 71-acre site.   
Consistent with City standards, the specific plan will need to address the location and design of exterior 
lighting in such a manner as to control glare and avoid impact to motorists on Main Street and Bridgehead 
Road.  The impact from future development along this segment of Main Street could be significant, unless 
controlled through the specific plan process. 
 
 
 



Initial Study for Cline Property Specific Plan, Oakley, California 
October 31, 2003 
 

12 

 
Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation 

Less Than 
Significant 

Impact 

No Impact 

 

2. Agricultural Resources:  In determining whether impacts to agricultural resources are 
significant environmental effects, lead agencies may refer to the California Agricultural land 
Evaluation and Site Assessment Model (1997) prepared by the California Dept. of Conservation as 
an optional model to use in assessing impacts on agriculture and farmland.  Would the project: 

 
a)  Convert Prime Farmland, Unique 
Farmland, or Farmland of Statewide 
Importance (Farmland), as shown on the 
maps prepared pursuant to the Farmland 
Mapping and Monitoring Program of the 
California Resources Agency, to non-
agricultural use? 

B, C, E   
a 

 

 
Discussion:  The subject property is composed of Class II Delphi sand, described by the U.S. Natural 
Resources Conservation Service as “excessively drained soils” where runoff is slow or very slow.  Used as a 
vineyard, the 71-acre is increasingly constrained for continued viable agricultural use because of encroaching 
commercial and industrial development (see Section II for a more complete description of surrounding land 
uses).  This site is not designated as Prime Farmland, Unique Farmland, or Farmland of Statewide 
Importance, as shown on the maps prepared pursuant to the Farmland Mapping and Monitoring Program of 
the California Resources Agency.  Based on these factors and the threshold analysis provided in the City’s 
General Plan EIR, conversion of the vineyard to urban uses in accordance with the adopted Commercial land 
use classification would not represent a significant impact.    
 
b)  Conflict with existing zoning for 
agricultural use, or a Williamson Act 
contract? 

B, C, E    
a 

 
Discussion:  No Williamson Act contracts apply to the subject property.  No other properties in the vicinity of 
this site are currently under Williamson Act contract. 
 
c)  Involve other changes in the existing 
environment which, due to their location or 
nature, could result in conversion of 
Farmland to non-agricultural use? 

 B, C, E    
a 

 
Discussion:  The proposed project is situated adjoining a major arterial street in a rapidly developing portion 
of Oakley.  It has been designated for commercial development according to the City’s General Plan, and is 
surrounded by other commercial or industrial zoned lands.  No additional direct or indirect impacts to 
agricultural interests will result from development of the project as proposed. 
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Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation  

Less Than 
Significant 

Impact 

No Impact 

 

3. Air Quality:  Where available, the significance criteria established by the applicable air quality 
management or air pollution control district may be relied upon to make the following 
determinations.  Would the project: 

 
a)  Conflict with or obstruct implementation of 
the applicable air quality plan? 

B, C, E 
a 

   

 
Discussion:  The proposed project will contribute incrementally to local and regional air quality impacts, both 
in terms of construction-related activities and emissions from additional vehicle trips associated with the 
commercial use.  These impacts have been identified as part of the cumulative analysis contained in Chapter 
3.4 of the Oakley 2020 General Plan EIR.  This program level analysis identifies increased long-term 
emissions of ROG, NOx, CO and PM10, as well as dust and other airborne contaminants during construction.  
Mitigation measures recommended as part of the General Plan program must be applied in order to reduce 
potential impacts to a less than significant level.  The project must participate in or otherwise be in compliance 
with each of these measures. 

 
b)  Violate any air quality standard or 
contribute substantially to an existing or 
projected air quality violation? 

B, C, E 
a 

   

 
Discussion:  The Cline Property Specific Plan project will contribute incrementally to air quality impacts 
associated with additional traffic movements.  These impacts must be quantified based on the range of 
proposed land uses in the Plan, and appropriate mitigation measures must be developed in accordance with 
threshold standards identified in the General Plan EIR.  A detailed project traffic analysis must be developed to 
identify potential intersection level of service impacts and any resultant significant increases in traffic delays. 

 
c)  Result in a cumulative considerable net 
increase of any criteria pollutant for which the 
project region is non-attainment under an 
applicable federal or state ambient air quality 
standard (including releasing emissions 
which exceed quantitative thresholds for 
ozone precursors)? 

B, C, E 
a 

   

 
Discussion:  The proposed commercial project will contribute to cumulative traffic and air quality impacts as 
discussed above.  According to the analysis contained in the Oakley General Plan EIR, development within 
the City of Oakley will adversely impact the Bay Area air basin, which is currently classified under the federal 
Clean Air Act as a “nonattainment area” for ozone.  Local development will also impact Contra Costa County, 
which has been classified under the California Clean Air Act as a “nonattainment area” for ozone and PM10.  
Based on the scale of development identified for the subject property, impacts associated with implementation 
of the proposed specific plan will be equal to or less than those identified as part of the cumulative analysis 
presented in the General Plan EIR.  Additional analysis and mitigation measures are warranted, however, in 
order to assure that project impacts do not exceed identified threshold levels identified in the General Plan.   
 
d)  Expose sensitive receptors to substantial 
pollutant concentrations? 

B, C, E 
a 

   

Discussion:  Grading operations associated with this project are small in scale, due to the relatively flat 
topography on site.  It is, however, possible that residents of the neighborhood east of Big Break Road could 
be exposed to localized concentrations of dust pollutants associated with site construction.  Mitigation 
measures will therefore need to be developed through the specific plan process to control grading operations, 
and as required by City Ordinance, to reduce these potential short-term impacts to a less than significant level. 
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e)  Create objectionable odors affecting a 
substantial number of people? 

B, C, E 
a 

   

 
Discussion:  Although unlikely, it is possible that residents of the neighborhood east of Big Break Road could 
be exposed on a short-term basis to localized construction-related odors.  Limitations on hours of construction 
will help to limit exposure of people during sensitive periods.  Additional project-specific mitigation measures 
will be required as part of the specific plan program in order to reduce potential short-term impacts from 
construction activities to a less than significant level. 
 
 

 
Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation 

Less Than 
Significant 

Impact 

No Impact 

4. Biological Resources:  Would the project: 
a)  Have a substantial adverse effect, either 
directly or through habitat modifications, on 
any species identified as a candidate, 
sensitive, or special status species in local or 
regional plans, policies, or regulations, or by 
the California Department of Fish and Game 
or U.S. Fish and Wildlife Service? 

B, C, E 
a 

   

 
Discussion:  The subject 71-acre site is bounded on all sides by arterial and collector roadways and an active 
railway line.  As detailed in Section II, commercial and industrial developments adjoin the site to the north, 
west and south, and an established residential neighborhood lies to the east of the site.  Devoid of any native 
vegetation, and surrounded by urban infrastructure and uses, development of this site will not result in a loss 
of important biological habitat.  A biological assessment prepared in September of 2003 for this property 
indicates that no special-status plants are therefore likely to occur on this site, and only a moderate potential 
exists for occurrence of one special status bird species (the burrowing owl).  The burrowing owl, though not 
observed on or adjoining this site, is believed to have a moderate potential for occurrence, due to proximity to 
known habitat and cleared vegetation conditions.  The City’s General Plan analysis and other more recent site 
assessments within the area document the known history of burrowing owl occurrences within the vicinity of 
the project site, and provide recommendations for mitigation measures to protect against accidental take of the 
owl during the breeding/nesting season.  The specific plan program will need to incorporate specific mitigation 
measures to avoid impacts to the burrowing owl. 
 
b)  Have a substantial adverse effect on any 
riparian habitat or other sensitive natural 
community identified in local or regional 
plans, policies regulations or by the California 
Department of Fish and Game or U.S. Fish 
and Wildlife Service? 

B, C, E   
a 

 

 
Discussion:  As noted in the preceding section, this site is currently cultivated as a vineyard, with disking 
occurring regularly between rows of vines.  No riparian habitat or other sensitive natural community is present 
on the site, according to a reconnaissance-level site survey conducted in September of 2003.  The site is 
isolated from such sensitive or natural communities by major roadways and commercial or industrial 
development.   
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c)  Have a substantial adverse effect on 
federally protected wetlands as defined by 
Section 404 of the Clean Water Act (including, 
but not limited to marsh, vernal pool, coastal, 
etc.) through direct removal, filling, 
hydrological interruption, or other means? 

B, C, E    
a 

 
Discussion:  As indicated in Sections 4.a and 4.b above, the subject site contains no evidence of federally 
protected wetlands or waters of the U.S.  Development of the site as proposed will not have an impact on any 
wetland habitats. 
 
d)  Interfere substantially with the movement 
of any native resident or migratory fish or 
wildlife species, or with established native 
resident or migratory wildlife corridors, or 
impede the use of native nursery sites? 

B, C, E   
a 

 

 
Discussion:  No impacts are likely to result from implementation of the proposed commercial development 
(with the possible exception of one bird species discussed in 4.a above), as the subject site is isolated from 
any wildlife corridors or larger parcels capable of supporting migratory animals.  No native vegetation is 
present on the site.     
 
e)  Conflict with local policies or ordinances 
protecting biological resources, such as a 
tree preservation policy or ordinance? 

B, C, E   
a 

 

 
Discussion:  No heritage trees or other important natural vegetation would be affected by the proposed 
project.  As is visible in Figures 3, 4 and 5, the loss on up to 5 trees could result from implementation of the 
proposed specific plan.   
   
f)  Conflict with the provisions of an adopted 
Habitat Conservation Plan, Natural 
Community Conservation Plan, or other 
approved local, regional, or state habitat 
conservation plan? 

B, C, E    
a 

 
Discussion:  No such plan applies to properties within the project vicinity.  No conflicts would result with 
contemplated plans within the regional setting. 
 
 

 
Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation 

Less Than 
Significant 

Impact 

No Impact 

 

5. Cultural Resources:  Would the project: 
 
a) Cause a substantial adverse change in the 
significance of a historical resource as 
defined in § 15064.5? 

B, C, E 
a 

   

 
Discussion:  The subject property is well removed from any sites known to contain cultural or historic 
resources.  However, an archaeological and cultural resources assessment must be prepared for the subject 
property in order to determine the potential for impact to historic or cultural resources, and to guide the 
implementation of necessary mitigation measures, if any.   
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b) Cause a substantial adverse change in the 
significance of an archaeological resource 
pursuant to § 15064.5? 

B, C, E 
a 

   

 
Discussion:  The EIR-level analysis completed for the 2001 General Plan Update has presented no 
documentation suggestive of cultural or archaeological resources in the vicinity of this property.  A site-specific 
archaeological and cultural resources assessment is necessary, however, in order to determine the potential 
for subsurface artifacts or cultural remains, and to develop appropriate mitigation measures based on the 
conclusions of the analysis.   
 
c)  Directly or indirectly destroy a unique 
paleontological resource or site or unique 
geologic feature? 

B, C, E 
a 

   

 
Discussion:  No.  Refer to discussion under items 5.a and 5.b above. 
 
d)  Disturb any human remains, including 
those interred outside of formal cemeteries? 

B, C, E 
a 

   

 
Discussion:  The potential for discovery of human remains is very low, according to the archaeological and 
cultural resources analysis presented in the Oakley 2020 General Plan EIR.  However, as noted above, a site-
specific analysis is warranted to document conditions on this rather large site.   
 
 

 
Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation 

Less Than 
Significant 

Impact 

No Impact 

6. Geology and soils:  Would the project: 
 
 
a)  Expose people or structures to potential substantial adverse effects, including the risk of loss, 
injury, or death involving? 
 
i)  Rupture of a known earthquake fault, as 
defined on the most recent Alquist-Priolo 
Earthquake Fault Zoning Map issued by the 
State Geologist for the area or based on other 
substantial evidence of a known fault?  Refer 
to Div. of Mines & Geology Special Pub. 42. 

B, C, E 
a 

   

 
Discussion:  A geotechnical analysis of the Oakley Planning Area is presented in the 2020 General Plan EIR 
and General Plan Background Report.  In addition, detailed soils studies were previously prepared for the 
surrounding properties.  Together, these studies confirm the absence of any earthquake faults as occurring 
within or adjoining the project site, and show that the site itself not located within a State mandated 
Earthquake Fault Hazard Zone.  According to these reports, several active faults within the region, including 
the Antioch-Davis Fault (approximately 2 miles to the west), the Brentwood-Sherman Island Fault 
(approximately 5 miles to the south), the Great Valley Fault (approximately 5 miles to the east), and the San 
Andreas Fault (45 miles to the southwest) all have a potential to induce strong ground shaking.  The General 
Plan EIR indicates a low potential for ground rupture on the subject property.  However, earthquake activity 
can have a significant effect on the overall stability of the developed site.  Mitigation measures must therefore 
be developed to provide recommendations for building and foundation design, as mandated by City Grading 
Ordinance and Building Codes to protect against the maximum probable earthquake and ground acceleration 
events. 
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ii)  Strong seismic ground shaking? B, C, E 
a 

   

 
Discussion:  The Cline Property is potentially subject to earthquake-induced ground shaking, lurching, 
liquefaction, and lateral spreading, as discussed above.  Mitigation measures will be required to address this 
otherwise potentially significant impact to people and improvements.  
 
iii)  Seismic-related ground failure, including 
liquefaction? 

B, C, E 
a 

   

 
Discussion:  Seismically-induced ground failure and liquefaction are potentially significant impacts to future 
improvements within the project, unless mitigation measures recommended in a project soils report are fully 
implemented. 
 
iv)  Landslides? B, C, E   

a 
 

 
Discussion:  This relatively flat project site presents little risk of potential landslides.  Proposed project 
grading operations would not result in any large or steep cut or fill conditions. 
 
b)  Result in substantial soil erosion or loss of 
topsoil? 

B, C, E 
a 

   

 
Discussion:  Grading work associated with development of this relatively flat site will involve minimal cut and 
fill operations.  The site has no obvious topographical features, and presents no indication of risk associated 
with erosion.  Nevertheless, mitigation measures will need to be developed to assure that grading activities are 
carried out in accordance with City standards.  In addition, the provision of a Storm Water Pollution Prevention 
Plan (SWPPP) must be addressed, which will be reviewed and approved by the City and Flood Control 
District. 
 
c)  Be located on a geologic unit or soil that is 
unstable, or that would become unstable as a 
result of the project, and potentially result in 
on- or off-site landslide, lateral spreading, 
subsidence, liquefaction or collapse? 

B, C, E 
a 

   

 
Discussion:  Information presented in City’s General Plan EIR includes a general review of surface and 
subsurface conditions and soil characteristics.  Detailed information compiled as part of soils studies on 
adjoining properties suggest that while this site is subject to earth movement resulting from earthquakes, no 
evidence of high potential for lateral spreading, subsidence, liquefaction or other soil-related safety issues is 
present.  The specific plan will, however, need to address building design standards, including the preparation 
of a detailed soils report, in order to assure that engineering design has accounted for all soil surface and 
subsurface conditions. 
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d)  Be located on expansive soil, as defined in 
Table 18-1-B of the UBC (1994), creating 
substantial risks to life or property? 

B, C, E 
a 

   

 
Discussion:  Information contained in the EIR analysis prepared for the General Plan indicates that properties 
in this area may be subject to high shrink-swell conditions.  Development of the subject property will be subject 
to compliance with applicable building codes and City grading ordinance requirements.  Additional mitigation 
measures will need to be developed as part of the specific plan process to reduce the potential for slope failure 
or damage from soil shrinkage or expansion. 
   
e)  Have soils incapable of adequately 
supporting the use of septic tanks or 
alternative wastewater disposal systems 
where sewers are not available for the 
disposal of wastewater? 

B, C, E    
a 

 
Discussion:  Project does not involve demand for septic tank facilities; public sewer is currently available to 
serve the proposed project. 
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Significant   

With 
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7. Hazards and Hazardous Materials:  Would the project: 
 
a)  Create a significant hazard to the public or 
the environment through the routine 
transport, use, or disposal of hazardous 
materials? 

B, C, E   
a 

 

 
Discussion:  No transport, storage or disposal of hazardous materials is associated with the anticipated future 
commercial development on the Cline property.  No other hazardous materials will be used in sufficient 
quantities or under circumstances which could result in a potential hazard to the public or the environment.  All 
construction work shall be in compliance with City ordinances, which will address construction-related hazards, 
materials usage and disposal. 
 
b) Create a significant hazard to the public or 
the environment through reasonably 
foreseeable upset and accident conditions 
involving the release of hazardous materials 
into the environment? 

B, C, E 
a 

   

 
Discussion:  Preliminary information indicates that a major gas pipeline crosses through the westerly end of 
the site.  The location of existing pipelines or other underground utilities should be accurately identified through 
the specific plan process.  Potential hazardous associated with such facilities as part of planned development 
on the site will be determined through the specific plan process. 
 
c)  Emit hazardous emissions or handle 
hazardous or acutely hazardous materials, 
substances, or waste within one-quarter mile 
of an existing or proposed school? 

B, C, E    
a 

 
Discussion:  See Item 7.a above.  No existing or proposed schools are located within ¼ mile of the project 
site.  The project is located within the service area of the Antioch Unified School District.  See Sec. 13.c for 
additional information about nearby school facilities. 
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d)  Be located on a site which is included on a 
list of hazardous materials sites compiled 
pursuant to Government Code §65962.5 and, 
as a result, would it create a significant 
hazard to the public or the environment? 

B, C, E   
a 

 

 
Discussion:  The project site is not located on a known or listed hazardous materials site, according to 
information compiled as part of the Oakley 2020 General Plan EIR analysis. 
 
e)  For a project located within an airport land 
use plan or, where such a plan has not been 
adopted, within two miles of a public airport 
or public use airport, would the project result 
in a safety hazard for people residing or 
working in the project area? 

B, C, E    
a 

 
Discussion:  No public airport is located within 2 miles of the project site; no impacts will result. 
 
f)  For a project within the vicinity of a private 
airstrip, would the project result in a safety 
hazard for people residing or working in the 
project area? 

B, C, E    
a 

 
Discussion:  No private airport is located within the vicinity of the project site; no impacts will result. 

 
g)  Impair implementation of or physically 
interfere with an adopted emergency 
response plan or emergency evacuation 
plan? 

B, C, E    
a 

 
Discussion:  The proposed project is located at the intersection of two public streets.  Development as 
proposed will include planning for internal site circulation, as well as the accommodation of an extension of 
Live Oak Avenue from the south, thereby improving access to adjoining properties to the north.  The project 
will therefore improve potentially needed emergency access. 

 
h)  Expose people or structures to a 
significant risk of loss, injury or death 
involving wildland fires, including where 
wildlands are adjacent to urbanized areas or 
where residences are intermixed with 
wildlands? 

B, C, E   
a 

 

 
Discussion:  Equipment used on site shall be properly licensed and maintained in accordance with City 
ordinances.  The project site is located adjacent to public streets with adequate access for fire protection. 
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Issue 
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Less than 
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With 
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Less Than 
Significant 

Impact 

No Impact 

 

8. Hydrology and Water Quality:  Would the project: 
 
a)  Violate and water quality standards or 
waste requirements? 

B, C, E 
a 

   

 
Discussion:  The project must comply with all applicable Regional Water Quality Control Board standards and 
EPA regulations.  The specific plan program will need to provide specific mitigation measures to assure 
compliance and avoidance of impacts.  All project grading activities shall comply with the requirements of the 
National Pollution Discharge Elimination System (NPDES) Program, as established by the Clean Water Act.  A 
Storm Water Pollution Prevention Plan (SWPPP) shall be prepared to provide for reduction of impacts from 
each phase of the project, consistent with NPDES standards.   
 
b) Substantially deplete groundwater supplies 
or interfere substantially with groundwater 
recharge such that there would be a net 
deficit in aquifer volume or a lowering of the 
local groundwater table level (e.g., the 
production rate of pre-existing nearby wells 
would drop to a level which would not 
support existing land uses or planned uses 
for which permits have been granted)? 

B, C, E 
a 

   

 
Discussion:  Project must comply with all applicable Regional Water Quality Control Board standards and 
EPA regulations.  No ground water recharge or ground water supply impacts are expected to directly result 
from development of the project site.  Mitigation measures will need to be developed to reduce risks from 
grading activities to degrade downstream water quality, as part of the site grading and NPDES permit process. 
 
c)  Substantially alter the existing drainage 
pattern of the site or area, including through 
the alteration of the course of a stream or 
river, in a manner which would result in 
substantial erosion or siltation on- or off-site? 

B, C, E 
a 

   

 
Discussion:  The proposed 71-acre site will generate incremental increases in impervious surfaces and peak 
storm water run-off.  The capacity of existing facilities to accommodate these flows must be verified.  The 
project will also be responsible to pay its fair share of mitigation fees. 
 
d)  Substantially alter the existing drainage 
pattern of the site or area, including through 
the alteration of the course of a stream or 
river, or substantially increase the rate or 
amount of surface runoff in a manner which 
would result in flooding on- or off-site? 

B, C, E 
a 

   

 
Discussion:  The proposed project will not change the pattern of drainage within this area.  The rate of 
surface runoff in the post development condition must be further analyzed as part of the specific plan process; 
the adequacy of storm drainage facilities to accommodate such flows must be determined, and appropriate 
mitigation measures devised, as necessary. 
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e)  Create or contribute runoff water which 
would exceed the capacity of existing or 
planned stormwater drainage systems or 
provide substantial additional sources of 
polluted water? 

B, C, E 
a 

   

 
Discussion:  Development authorized as a result of the specific plan will contribute to storm water runoff from 
the site.  The specific plan must provide for facilities to collect and convey this water in accordance with City 
and CCFCWCD standards.  Development of this project may include in lieu fees to assure adequate 
downstream capacity as outlined in the preceding sections.   
 
f)  Otherwise substantially degrade water 
quality? 

B, C, E 
a 

   

 
Discussion:  The potential to adversely affect water quality exists given the scale of anticipated development 
on this site.  The specific plan program will need to address these impacts in greater detail and provide 
mitigation to through compliance with all local ordinances and NPDES / RWQCB requirements, as discussed 
under item 8.a above. 
     
g)  Place housing within a 100-year flood 
hazard area as mapped on a federal Flood 
Boundary or Flood Insurance Rate Map or 
other flood hazard delineation map? 

B, C, E    
a 

 
Discussion:  No new housing would be constructed as a result of the proposed project. 
   
h)  Place within a 100-year flood hazard area 
structures which would impede or redirect 
flood flows? 

B, C, E   
a 

 

 
Discussion:  The project site is located immediately to the northeast of existing Main Street and Bridgehead 
Road.  Figure 8-3 of the Oakley General Plan shows that properties in this vicinity are not within a potential 
100-year flood plain.  No impediments to storm water conveyances would result from this project.  
 
i)  Expose people or structures to a 
significant risk of loss, injury or death 
involving flooding, including flooding as a 
result of the failure of a levee or dam? 

B, C, E   
a 

 

 
Discussion:  No direct impacts will be caused by the proposed project, which is not located within any 
identified 100-year flood plain shown on the Oakley General Plan.  The project will contribute to increased 
storm water flows, as discussed under item 8.e) above, however.  The capacity of downstream facilities must 
be verified as adequate to accommodate anticipated flows.  
 
j)  Inundation by seiche, tsunami, or 
mudflow? 

B, C, E    
a 

 
Discussion:  The project site is protected from potential effects of seiche, tsunami.  No landslides or slope 
instability impacts are expected as a result of this project, as discussed in Section 3.D.6 above. 
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9. Land Use and Planning:  Would the project: 
 
a)  Physically divide an established 
community? 

B, C, E    
a 

 
Discussion:  The proposed project will be consistent with the recently adopted City of Oakley 2020 General 
Plan.  As a part of the specific plan process, the property will be rezoned to a Planned Unit Development 
District to achieve consistency with the General Plan. 
 
b)  Conflict with any applicable land use plan, 
policy, or regulation of an agency with 
jurisdiction over the project (including, but 
not limited to the general plan, specific plan, 
local coastal program, or zoning ordinance) 
adopted for the purpose of avoiding or 
mitigating an environmental effect? 

B, C, E   
a 

 

 
Discussion:  The 71-acre specific plan project will lead to entitlement of up to 770,000 square feet of new 
commercial development.  Parking facilities will be provided to support the anticipated uses in accordance with 
City ordinances.  This site is currently zoned Heavy Industrial; as noted under item 9. a) above, a rezoning will 
be carried out as part of the specific plan in compliance with current General Plan policy.   The specific plan 
will provide for coordination of development on the site through a set of tailored development standards and 
design guidelines, in a manner consistent with all applicable General Plan policies. 
 
c)  Conflict with any applicable habitat 
conservation plan or natural community 
conservation plan? 

B, C, E    
a

 
Discussion:  No Habitat Conservation Plan (HCP) or Natural Community Conservation Plan (NCCP) has been 
finalized for this region, although one may be developed in the future. The proposed project would not conflict 
with any prospective HCP or NCCP within eastern Contra Costa County. 
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10. Mineral Resources:  Would the project: 
 
a)  Result in a loss of availability of a known 
mineral resource that would be of value to the 
region and the residents of the state? 

B, C, E    
a 

 
Discussion:  According to the Oakley General Plan EIR, no mineral resource would be affected by the 
proposed development of the proposed project. 

 
b)  Result in the loss of availability of a 
locally-important mineral resource recovery 
site delineated on a local general plan, 
specific plan or other land use plan? 

B, C, E    
a 

 
Discussion:  Site is not used or planned for mineral resource recovery purposes.  No mineral resource would 
be affected by this project. 
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11. Noise:  Would the project: 
 
a)  Exposure of persons to or generation of 
noise levels in excess of standards 
established in the local general plan or noise 
ordinance, or applicable standards of other 
agencies? 

A-G 
a 

   

 
Discussion:  A noise study was prepared as part of the Oakley 2020 General Plan EIR.  The proposed 
commercial project would accommodate commercial tenants, occupying up to 770,000 square feet of building 
space on the site.  Residential uses located east of the project (on the east side of Big Break Road), however, 
are sensitive to late evening noise and daytime noise associated with increased vehicular traffic.  Temporary 
construction noise levels may also affect these residents.  The specific plan program shall prepare a noise 
study to determine the magnitude and duration of such impacts.  Mitigation measures developed as part of this 
program shall comply with the threshold limitations as set in the General Plan and City Noise Ordinance.   
 
b)  Exposure of persons to or generation of 
excessive groundborne vibration or 
groundborne noise levels? 

A-G 
a 

   

 
Discussion:  The project has the potential to generate construction related noise and vibration in excess of 
state/local standards.  As noted under item 11a above, temporary construction noise and vibration will be 
addressed through the specific plan program, and may be addressed through specific mitigation measures. 
 
c)  A substantial permanent increase in 
ambient noise levels in the project vicinity 
above levels existing without the project? 

A-G 
a 

   

 
Discussion:  Potential long-term impacts include increases in vehicular traffic and operational noise 
associated with truck deliveries.  The nearest sensitive receptors are located east of Big Break Road, and 
separated by an existing sound attenuation wall.  Potential impacts to these residents will be further evaluated 
as part of the specific plan program.   
 
d)  A substantial temporary or periodic 
increase in ambient noise levels in the project 
vicinity above levels existing without the 
project? 

A-G 
a 

   

 
Discussion:  See comment under items 11a and 11b above. 
 
e)  For a project located within an airport land 
use plan or, where such a plan has not been 
adopted, within two miles of a public airport 
or public use airport, would the project 
expose people residing or working in the 
project area to excessive noise levels? 

A-G    
a 

 
Discussion:  No applicable airport impacts. 
f)  For a project within the vicinity of a private 
airstrip, would the project expose people 
residing or working on the project area to 
excessive noise levels? 

A-G    
a 

Discussion:  No applicable private airstrip impacts. 
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12. Population and Housing:  Would the project: 
 
a)  Induce substantial population growth in an 
area, either directly (for example, by 
proposing new homes and businesses) or 
indirectly (for example, through extension of 
roads or other infrastructure)? 

B, C, E   
a 

 

 
Discussion:  Implementation of the specific plan program will not affect housing production or supply within 
the community.  All infrastructure systems proposed to serve the project are sized and located in accordance 
with the General Plan, and would be completed with or without this project.   
   
b)  Displace substantial numbers of existing 
housing, necessitating the construction of 
replacement housing elsewhere? 

B, C, E    
a 

 
Discussion:  No displacement of housing will occur as a result of the proposed project. 
   
c)  Displace substantial numbers of people, 
necessitating the construction of replacement 
housing elsewhere? 

B, C, E    
a 

 
Discussion:  No displacement of people will occur as a result of the proposed project. 
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13. Public Services:  Would the project result in substantial adverse physical impacts 
associated with the provision of new or physically altered governmental facilities, need for new or 
physically altered governmental facilities, the construction of which would cause significant 
environmental impacts, in order to maintain acceptable service ratios, response times or other 
performance objectives for any of the following public services: 

 
a)  Fire Protection? A-G 

a 
   

 
Discussion:  This project involves the construction of up to 770,000 square feet of future commercial floor 
space on a 71-acre site specifically entitled for such uses.  Development of this project will create additional 
demand on fire protection facilities and services.  Emergency response services to this project will be provided 
by the East Contra Costa Fire Protection District.  The District maintains a station on Second Street in the 
downtown area, east of the site.  A more detailed analysis of response times, the adequacy of existing 
facilities, and service demands must be provided as part of the specific plan program to determine impacts 
associated with future development on the site.  Plans for this project must be reviewed and approved in 
accordance with inter-district agreements by the Contra Costa Fire Protection District.  The proposed building 
layout must ensure that fire engines can adequately be positioned, in order to provide access to within 150 
feet of the perimeter of all buildings, in accordance with California Fire Code requirements.  Further mitigation 
for fire protection shall be provided as part of the specific plan program, in accordance with NFPA 13 
requirements, which include full fire sprinklering of the buildings.  

 
b)  Police Protection? A-G 

a 
   

 
Discussion:  Public safety impacts from the project must be evaluated and addressed as part of the specific 
plan program, pursuant to standards outlined in the General Plan. 

 
c)  Schools? A-G   

a 
 

 
Discussion:  The project is located within the service area of the Antioch Unified School District, which 
operates facilities to the west within the City of Antioch, as summarized in Section 4.0 of the Oakley General 
Plan Growth Management Element.  No significant impacts to any of these facilities will result from 
development of commercial uses under the specific plan. 
 
d)  Parks? A-G 

a 
   

 

Discussion:  The City of Oakley maintains a system of neighborhood and community parks, based on a 
standard in the General Plan calling for 5 acres of public parkland per 1,000 residents.  These facilities also 
serve employees of businesses in the City.  A potential park is located approximately ¼ mile south of the 
subject property, as identified in Figure 7.2 of the General Plan.  The potential impact of proposed business 
uses on this facility must be addressed as part of the specific plan program.   
 
e)  Other Public Facilities? A-G 

a 
   

 
Discussion:  The size and capacity of necessary public utilities to serve the proposed project must be verified 
as part of the specific plan program.  These include water lines, sanitary sewer, natural gas, electricity and 
cable.   
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14. Recreation:   
 
a)  Would the project increase the use of 
existing neighborhood and regional parks or 
other recreational facilities such that 
substantial physical deterioration of the 
facility would occur or be accelerated? 

B, C, E   
a 

 

 
Discussion:  As noted in item 13.d. above, the Cline Property Specific Plan will result in commercial 
development which will have a small impact on neighborhood and community park facilities; this impact will be 
mitigated through participation in a fee-based program at time of building permits. 
 
b)  Does the project include recreational 
facilities or require the construction or 
expansion of recreational facilities which 
might have an adverse physical effect on the 
environment? 

B, C, E    
a 

 
Discussion:  The proposed project does not include on-site recreational facilities.  This project will not have a 
significant impact on public recreational facilities based on mitigation measures outlined above. 
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15. Transportation / Traffic:  Would the project: 
 
a)  Cause an increase in traffic which is 
substantial in relation to the existing traffic 
load and capacity of the street system (i.e., 
result in a substantial increase in either the 
number of vehicle trips, the volume to 
capacity ratio on roads, or congestion at 
intersections)? 

A-G 
a 

   

 

Discussion:   Overall traffic volumes associated with future development of the Cline property under the 
specific plan are expected to be equal or less than the figures documented in the General Plan EIR analysis.  
The local impact of this traffic on nearby streets and intersections, however, must be considered in connection 
with other anticipated future development in the area.  A detailed traffic impact analysis must therefore be 
prepared to quantify such impacts and outline appropriate mitigation. 
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b)  Exceed, either individually or cumulatively, 
a level of service standard established by the 
county congestion management agency for 
designated roads or highways? 

A-G 
a 

   

 
Discussion:  Potential impacts to LOS standards, as established in the Oakley General Plan must be clearly 
documented in a focused traffic impact study to be carried out as part of the specific plan process.   
 
c)  Result in a change in air traffic patterns, 
including either an increase in traffic levels or 
a change in location that result in substantial 
safety risks? 

A-G    
a 

 
Discussion:  None. 
 
d)  Substantially increase hazards due to a 
design feature (e.g., sharp curves or 
dangerous intersections) or incompatible 
uses (e.g., farm equipment)? 

A-G 
a 

   

 
Discussion:  As discussed Section 15.a above, the effect of future development from this project in local 
intersections will be addressed through a detailed traffic impact assessment.     
 
e)  Result in inadequate emergency access? A-G 

a 
   

 
Discussion:  Emergency access within the area will be improved as a result of the extension of Live Oak 
Avenue.  Internal site circulation, however, must be addressed as part of the specific plan program in order to 
determine potential impacts and mitigation measures. 
 
f)  Result in inadequate parking capacity? A-G 

a 
   

 
Discussion:  As discussed in Section 2B, the project is subject to compliance with all applicable Zoning 
Ordinance.  Verification of compliance with all such regulations will be completed as part of the specific plan 
process and subsequent Design Review applications for individual buildings.      
g)  Conflict with adopted policies, plans, or 
programs supporting alternative 
transportation (e.g., bus turnouts, bicycle 
racks)? 

A-G    
a 

 
Discussion:  No conflicts would result from approval of the project.  
 

 
Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation 

Less Than 
Significant 

Impact 

No Impact 

 

16. Utilities and Service Systems:  Would the project: 
 
a)  Exceed wastewater treatment 
requirements of the applicable Regional 
Water Quality Control Board? 

A-G 
a 

   

 
Discussion:  Projected demand from the specific plan program will be less than or equal to that anticipated 
with the 2020 Oakley General Plan EIR analysis.  Due to the potential size of this project, however, these 
demands must be quantified and assessed in terms of the service provider’s ability to serve the project. 
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b)  Require or result in the construction of 
new water or wastewater treatment facilities 
or expansion of existing facilities, the 
construction of which could cause significant 
environmental effects? 

A-G 
a 

   

 
Discussion:  See item 16 a) above.   
   
c)  Require or result in the construction of 
new storm water drainage facilities or 
expansion of existing facilities, the 
construction of which could cause significant 
environmental effects? 

A-G 
a 

   

 
Discussion:  The potential need for new or expanded storm water drainage facilities must be further 
evaluated as part of the specific plan program and supplemental environmental analysis.   This analysis will 
determine whether any such needed facilities could have adverse impacts on the environment.  All project 
grading activities will comply with the requirements of the National Pollutant Discharge Elimination System 
(NPDES) Program, as established by the Clean Water Act.  The City and Flood Control District will require the 
developer of this site to provide a Strom Water Pollution Prevention Plan (SWPPP) for review and approval. 
   
d)  Have significant water supplies available 
to serve the project from existing entitlements 
and resources, or are new or expanded 
entitlements needed? 

A-G   
a 

 

 
Discussion:  Adequate existing supplies are available to serve this site from current water sources, according 
to the analysis presented in the 2020 Oakley General Plan. 
 
e)  Result in a determination by the 
wastewater treatment provider which serves 
or may serve the project that it has adequate 
capacity to serve the project’s projected 
demand in addition to the provider’s existing 
commitments? 

A-G 
a 

   

 
Discussion:  See item 16 a) above.   
 
f)  Be served by a landfill with sufficient 
permitted capacity to accommodate the 
project’s solid waste disposal needs? 

A-G   
a 

 

 
Discussion:  The proposed project will generate additional solid waste.  Needed capacity to accommodate 
this project was included in the analysis contained in the General Plan EIR. 
 
g)  Comply with federal, state, and local 
statutes and regulations related to solid 
waste? 

A-G   
a 

 

 
Discussion:  All applicable requirements will be met in accordance with City and County ordinances. 
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Issue 

Information 
Sources  

(See Item 3.C 
Above) 

Potentially 
Significant 

Impact 

Less than 
Significant   

With 
Mitigation 

Less Than 
Significant 

Impact 

No Impact 

 

17. Mandatory Findings of Significance:   
 
a)  Does the project have the potential to 
degrade the quality of the environment, 
substantially reduce the habitat of a fish or 
wildlife species, cause a fish or wildlife 
population to drop below self-sustaining 
levels, threaten to eliminate a plant or animal 
community, reduce the number or restrict the 
range of a rare or endangered plant or animal 
or eliminate important examples of the major 
periods of California history or prehistory? 

A-G 
a 

   

 
Discussion:  Impacts to the natural environment from the specific plan program are limited, and include 
potential aesthetic impacts and impacts to one special status animal species.  These issues must be 
addressed as part of the specific plan program and through additional environmental analysis.   
 
b)  Does the project have impacts that are 
individually limited, but cumulatively 
considerable?  (“Cumulatively considerable” 
means that the incremental effects of a 
project are considerable when viewed in 
connection with the effects of past projects, 
the effects of other current projects, and the 
effects of probable future projects.) 

A-G 
a 

   

 
Discussion:  This project has the potential to create air quality, noise, traffic, utility and service demand 
impacts which, in combination with other anticipated development in the vicinity or within the Oakley Planning 
Area, could be significant. 

 
c)  Does the project have environmental 
effects which will cause substantial adverse 
effects on human beings, either directly or 
indirectly? 

A-G 
a 

   

 
Discussion:  Future development of the Cline Property could result in significant impacts, unless appropriate 
mitigation is devised as part of the specific plan program pursuant to threshold standards as outlined in the 
General Plan EIR analysis.   
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Scoping Meeting Notice, Agenda, 
and Summary Memorandum 



 

City of Oakley    3639 Main Street    Oakley, California 94561 

 
 
October 30, 2003 

 

   
 

NOTICE OF PUBLIC SCOPING MEETING FOR  
CLINE PROPERTY SPECIFIC PLAN EIR 

 
The City of Oakley Community Development Department will be the Lead Agency for preparation 
of an Environmental Impact Report (EIR) for the Cline Property Specific Plan, in conformance 
with the California Environmental Quality Act (CEQA).  The City’s Redevelopment Agency has 
commenced work on a specific plan to guide future development of this property as described 
below.  We are interested in hearing from nearby property owners, interested individuals, groups, 
organizations and agencies who may be affected by this project.  A public meeting has been 
scheduled for the purpose of presenting preliminary information about the project, and to obtain 
public comments concerning the scope of issues to be studied in the draft EIR.  Following is a 
summary of the project and the upcoming scoping meeting: 
 
PROJECT LOCATION:  
 

The Cline Property Specific Plan area is located in the northwesterly portion of the City of Oakley 
in Contra Costa County.  The 71-acre site is situated on the north side of Main Street (State 
Route 4) between Bridgehead Road and Big Break Road, immediately east of State Route 160 
(see vicinity and project area maps below).   
 

 
Regional Vicinity Map     Project Area Location Map 
 



 

City of Oakley    3639 Main Street    Oakley, California 94561 

Cline Property Specific Plan 
Scoping Meeting Notice (continued) 
 
 
PROJECT DESCRIPTION: 
 

The City of Oakley Redevelopment Agency is sponsoring the preparation of a specific plan to 
guide future development of the 71-acre Cline Property.  In accordance with the City of Oakley 
2020 General Plan, the specific plan will address a range of possible commercial uses for the 
property.  The specific plan will identify needed roadway and infrastructure improvements to 
serve the project site and surrounding area, and will propose a set of development standards and 
design guidelines for future buildings and site improvements.  Because future development 
contemplated in the specific plan could have a variety of potentially significant environmental 
effects, as summarized below, an Environmental Impact Report will be prepared.  The EIR will 
analyze these effects and explore various means by which to avoid or reduce project impacts.  
 
POTENTIAL SIGNIFICANT ENVIRONMENTAL EFFECTS:  
 

Based on information prepared as part of an environmental Initial Study for the Cline Property 
Specific Plan, it has been determined that several potentially significant effects could result from 
implementation of the project.  These impacts involve the following areas of review: Aesthetics, 
Agricultural Resources, Air Quality, Biological Resources, Cultural Resources, Geology and Soils, 
Hazardous Materials, Hydrology and Water Quality, Noise, Public Services, Transportation and 
Traffic, and Utilities and Service Systems. 
 
TIME AND PLACE OF MEETING:  
 

A public scoping meeting will be held for the purpose of presenting preliminary information about 
the project and the specific plan process, and to obtain public comments.  The meeting will be 
held beginning at 7:00 pm on Wednesday, November 12, 2003 at the following location:   
 
      Delta Vista Middle School - Library 
     4901 Frank Hengel Way 
     Oakley, CA 94561 
 
If you would like to learn more about the specific plan process for the Cline Property, or the draft 
environmental impact report for this project, please stop by City offices at 3639 Main Street or call 
us at (925) 625-7000.  We look forward to your comments and welcome your participation on 
November 12, 2003.  You may also submit your written comments concerning the scope of this 
EIR to us within 30 days of this notice at the address above.                                 
 
 
Sincerely, 
 
 
Barry Hand 
Community Development Director 



 

 

Public Scoping Meeting 
City of Oakley / Cline Property Specific Plan 

November 12, 2003  7:00 pm 
 

Delta Vista Middle School – Library, 4901 Frank Hengel Way, Oakley, CA 94561 
 

 

 

Agenda 
 

 
 

1. Introduction 
 

A. Welcome and Introduction of City’s EIR Consultants 
B. Identification of Cline Property 
C. Notice of Preparation and Decision to Prepare a Focused EIR 

 
 

2. Oakley 2020 General Plan 
 

A. Commercial Land Use Classification for Cline Property 
B. Widening of Main Street 
C. Extension of Live Oak Avenue 
D. Anticipated Future Development within Study Area 
E. Economic Development Policies 

 

 
 

3. Site Characteristics 
 

A. Existing Land Use 
B. Soils, Topography, Drainage and Utilities 
C. Surrounding Land Uses 
D. Access and Circulation 

  
 

4. Scope of Specific Plan 
A. Preliminary Land Use Plan and Alternatives 
B. Development Standards and Design Guidelines 

 
 

5. Scope of EIR 
A. Initial Study and NOP 
B. Focused Analysis of Aesthetics, Air Quality, Biological Resources, Cultural 

Resources, Geology and Soils, Hazards and Hazardous Materials, Hydrology 
and Water Quality, Noise, Public Services, Transportation and Traffic, Utility and 
Service Systems. 

 
 

6. Public Questions and Comments 
 
 
 

 R I C H A R D   T.   L O E W K E,   A I C P 
 URBAN & ENVIRONMENTAL  PLANNING 



 

 

 
 
 

E-MAIL  MEMO 
 
 

To: Ellen Bonneville, City of Oakley Redevelopment 
Barry Hand, City of Oakley Community Development 

From: Richard T. Loewke,  AICP 
Phone/FAX: 925.831.8016 

Date: 11.14.2003 E-Mail: Dick@LoewkeAICP.com  
Subject: Cline Property Specific Plan Public Scoping Meeting Notes 

 

 
 

A public scoping meeting was held on November 12, 2003, in accordance with Section 15083 of 
the CEQA Guidelines, for the purpose of obtaining public comments on the City’s determination 
to prepare an environmental impact report for the Cline Property Specific Plan.  Notice of this 
meeting was circulated to adjoining property owners and other interested individuals and 
organizations on or shortly after October 30, 2003.  A copy of the meeting agenda is attached for 
your files. 
 
The scoping meeting was held at Delta Vista middle School, and ran from 7:00 pm to 
approximately 9:00 pm.  Following is a list of meeting participants: 
 

1. Bob Deaver, DuPont, 6000 Bridgehead Road, Oakley, CA 94561 
2. Dave Biron, Big Break Marina, 100 Big Break Road, Oakley, CA 94561 
3. Rana Barritt, 1683 Main Street, Oakley, CA 94561 
4. Joshua Barritt, 1683 Main Street, Oakley, CA 94561 
5. Ken Graunstadt, 1371 Main Street, Oakley, CA 94561 
6. Gary Willson (415) 924-3541 (Mobile Home Park owner) 
7. Martha Mary Willson (415) 924-3541 (Mobile Home Park owner) 
8. Bobby L. Robertson, 5625 Sandmound Blvd., Oakley, CA 94561 

 
The meeting began with the Agency’s consultant, Dick Loewke, providing a presentation of 
background information concerning preparation of the specific plan (following the meeting 
agenda).  Copies of the NOP, Meeting Notice and Agenda were made available to the public.   
 
After the presentation, a number of questions were asked of the consultant, with some answers 
provided, where information was available: 
 
1. Q (Mr. Biron):  What is the reason for preparing an EIR for the specific plan, and what is the 

source of funding for this work?  A (Mr. Loewke):  An EIR is required based on preliminary 
analysis of issues under CEQA and the determination made in the Initial Study (copy of which 
was reviewed).  Funding has been provided by the Redevelopment Agency. 
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2. Q (Mr. Graunstadt):  Speaker has operated an auto dismantling business at the same 

location across from the Cline property for 28 years on 6.5-7.0 acres currently planned for 
commercial uses under the General Plan.  He wants to continue this business indefinitely.  A 
(Mr. Loewke):  Comment noted. 

3. Q (Mr. Graunstadt):  What improvements are planned to Main Street?  Will this represent a 
financial burden to the other abutting property owners?  A (Mr. Loewke):  The City is 
proceeding with preliminary design work for a widening of Main Street between Highway 160 
and Big Break Road; this work is being planned independently of the specific plan process, 
with complete funding through the City’s Capital Improvement Program.  Jason Vogan, the 
City Engineer, may be contacted for further information.  The EIR will provide a more 
complete analysis of improvement costs and the CIP program. 

4. Q (Mrs. Barritt):  Will Mr. Cline sell this property to a developer to complete the project, and 
will this involve a subdivision of the 71-acre site?  A (Mr. Loewke):  It is possible for the 
property to be sold to a developer who would complete the subdivision and secure tenant 
leases; the EIR will discuss this process in greater detail. 

5. Q (Mr. Barritt):  Will architectural plans be prepared for the project as part of the specific 
plan?  A (Mr. Loewke):  The specific plan will include a set of design guidelines and 
development standards, intended to unify the various anticipated buildings on the site.  The 
specific architectural plans for each major building will be processed subsequently by the 
City, and checked for consistency with specific plan policies.  This process will be discussed 
in the EIR. 

6. Q (Mr. Graunstadt):  If a raised median is installed down the center of Main Street, will left 
turn movements from properties on the south side of the street be prohibited?  Will the Live 
Oak Avenue intersection be designed to accommodate u-turn movements for semi-
truck/trailers?  A (Mr. Loewke):  The Main Street improvement project is separate from the 
specific plan; the EIR will address the relationship between planned improvements on Main 
Street and frontage improvements to the Cline property.  Vehicular movements from 
adjoining properties will also be addressed in the EIR. 

7. Q (Mr. Willson):  The Cline property may take access to Bridgehead Road; what affect will the 
added traffic have on access from adjoining properties on Bridgehead Road?  A (Mr. 
Loewke):  The EIR will look specifically at the speaker’s mobile home park access 
arrangements, and will address future points of access from the project.  Any impacts will be 
addressed with appropriate mitigation. 

8. Q (Mr. Graunstadt):  How can the segment of Main Street through downtown Oakley be 
limited to four lanes when the portion west of Big Break Road will go to six lanes?  A (Mr. 
Loewke):  The westerly portion of Main Street will experience the greatest volume of traffic, 
due to the planned growth of businesses both north and south of Main Street in this vicinity.  
The EIR will examine future traffic volumes at local intersections in the vicinity of the project; 
the General Plan has already identified the ultimate capacity needs of Main Street throughout 
Oakley. 

9. Q (Mr. Graunstadt):  Main Street s a part of the old Victory Highway System developed in the 
1920’s.  A (Mr. Loewke):  Comment noted. 
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10. Q (Mr. Willson):  Future project traffic may create circulation conflicts and congestion for 

residents of the mobile home park directly across Bridgehead Road.  Glare from the parking 
lot lighting may also be a concern to residents of the mobile home park.  In addition, 
increased noise will also be of concern, as has already been experienced by the new hotel 
adjoining the mobile home park.  If the mobile home park closes, its residents would need to 
be relocated, and the speaker (who bought the park in 1990) does not want to see that 
happen.  A (Mr. Loewke):  The EIR will address planned access to the Cline property onto 
Bridgehead Road, as well as lighting and possible noise from retail uses.  

11. Q (Mrs. Wilson):  The recently constructed hotel use brought more objectionable noise to the 
mobile home park.  This noise appears to be caused by activity in the swimming pool and 
activities in the parking lot, both at night.  A (Mr. Loewke):  The EIR for the Cline property will 
examine the current noise level in the vicinity of the project, and will address potential 
increases in noise which might be of concern to residents of the mobile home park. 

12. Q (Mr. Wilson):  What wages will the businesses in the shopping center pay?  A (Mr. 
Loewke):  Wages are set by the individual businesses, but are influenced by the type of land 
use planned.  The Cline property is planned for retail uses.  The EIR will provide additional 
details on the types of land uses to be accommodated within the project; however, wages are 
not an issue directly addressed through CEQA. 
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Cline Specific Plan Transportation Impact Study 
May 2007 

1. INTRODUCTION 

This chapter discusses the study purpose, the organization of this report, and the methods used in the 
transportation impact analysis. 

STUDY PURPOSE 

The study purpose is to evaluate the off-site transportation system impacts of the project, and assess site access, 
circulation, and parking.  This report presents the findings, conclusions, and recommendations of the 
transportation impact analysis conducted by Fehr & Peers for the proposed 770,000 square foot retail 
development on the Cline property in the City of Oakley.  The project site is located on Main Street (State Route 
[SR] 4), as shown on Figure 1.  A conceptual site plan of the project site is shown on Figure 2.   

REPORT ORGANIZATION 

This report is divided into six chapters as described below: 

 Chapter I – Introduction discusses the purpose and organization of this report. 

 Chapter II – Setting describes the project area, including the surrounding roadway network, existing 
morning (AM) and evening (PM) peak hour traffic volumes, and intersection levels of service. 

 Chapter III – Project Characteristics presents the methods used to estimate project-generated traffic, 
including trip generation, distribution, and assignment. 

 Chapter IV – Near Term (Year 2010) Traffic Conditions describes near term conditions, both without 
and with the project. 

 Chapter V – Cumulative (Year 2030) Traffic Conditions addresses long-term future conditions, both 
without and with the project.   

 Chapter VI – Site Access, Circulation, and Parking provides an assessment of project access, 
circulation, and parking. 

STUDY LOCATIONS AND FORECAST SCENARIOS 

Transportation system impacts of the project were evaluated at intersections, as intersections are the locations on 
the roadway system where congestion occurs.  The study intersections listed below were selected because a 
preliminary project trip generation analysis indicated that they would meet the definition for study intersections 
provided in the Contra Costa Transportation Authority (CCTA) Technical Procedures Update, July, 2006.  The 
location of each intersection is shown on Figure 1. 

1. Wilbur Avenue/Minaker Drive 
2. Wilbur Avenue/Viera Avenue 
3. Wilbur Avenue/SR 160 Southbound Ramps  
4. Wilbur Avenue/SR 160 Northbound Ramps  
5. Wilbur Avenue/Bridgehead Road 
6. East 18th Street/Hillcrest Avenue 
7. East 18th Street/Viera Avenue 

8. East 18th Avenue/Phillips Lane 
9. Main Street/SR 160 Southbound Ramps  
10. Main Street/SR 160 Northbound Ramps  
11. Main Street/Bridgehead Road/Neroly Road 
12. Main Street/Sandy Lane 
13. Main Street/Live Oak Avenue  
14. Main Street/Big Break Road 
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15. Oakley Road/Neroly Road 
16. Oakley Road/Live Oak Avenue 
17. Oakley Road/Empire Avenue 
18. Main Street/Empire Avenue  
19. Main Street/Vintage Parkway 
20. Main Street/O’Hara Avenue 
21. Cypress Road/Empire Avenue 
22. Cypress Road/Main Street  

23. Neroly Road/Live Oak Avenue (future) 
24. Live Oak Avenue/Laurel Road (future) 
25. Laurel Road/Empire Avenue 
26. Bridgehead Road/Project Driveway (future) 
27. Main Street/Project Driveway Center (future) 
28. Main Street/Project Driveway East (future) 
29. Live Oak Avenue/Project Driveway (future)  

In addition, as required by CCTA, project impacts on freeway segments were also evaluated.  The study freeways 
include the existing SR 4 freeway between the Hillcrest Avenue and Main Street interchanges, SR 160 between 
Main Street and the Antioch Bridge Toll Plaza, and the under construction SR 4 Bypass between SR 4 and Lone 
Tree Way. 

For this study, the following scenarios were evaluated: 

Existing – Existing conditions based on existing traffic volumes obtained from counts and existing 
roadway geometries. 

Near Term No Project – Near term (Year 2010) forecast conditions based on near term future approved 
developments and roadway improvements. 

Near Term Plus Project – Near Term conditions plus project-related traffic. 

Cumulative No Project – Future (Year 2030) forecast conditions based on the City of Oakley General 
Plan buildout and all planned roadway improvements. 

Cumulative Plus Project – Future (Year 2030) forecast conditions with General Plan Buildout plus 
project-related traffic. 

The cumulative scenarios were evaluated for conditions with and without the SR 4 Bypass – SR 160 connector 
ramps because the ramps are not yet funded.  The analysis of the conditions with the connector ramps is 
presented in Chapter 5, and the analysis of the conditions without the connector ramps is presented in Appendix 
E.  Thus, if the connector ramps between SR 4 Bypass and SR 160 are not constructed, impacts and mitigations 
presented in Appendix E would be applicable instead of the impacts and mitigations presented in chapter 5.   

ANALYSIS METHODS 

Study intersection operations were evaluated using level of service calculations.  The analysis method outlined in 
Technical Procedures Update prepared by the Contra Costa Transportation Authority (CCTA) (July, 2006), known 
as CCTALOS, was utilized.  To augment this analysis, the Transportation Research Board’s 2000 Highway
Capacity Manual (HCM) method and Synchro software were also used. 

Signalized Intersections 

To measure and describe the operational status of a local roadway network, transportation engineers and 
planners commonly use a grading system called level of service (LOS).  LOS is a description of an intersection’s 
operation, ranging from LOS A, indicating free-flow traffic conditions with little or no delay experienced by 
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motorists, to LOS F, which describes congested conditions where traffic flows exceed design capacity, resulting in 
long queues and delays.   

At each signalized study intersection, traffic conditions were evaluated using the CCTALOS and HCM methods.  
The CCTA planning-level analysis uses various intersection characteristics (i.e., traffic volumes, lane geometry, 
and signal phasing) to estimate the volume-to-capacity (v/c) ratio of an intersection.  HCM operations analysis 
uses various intersection characteristics (i.e., traffic volumes, lane geometry, signal timing, and pedestrian 
activity) to estimate the average delay (measured in seconds per vehicle) experienced by motorists traveling 
through an intersection.  Table 1 summarizes the relationship between the v/c ratio, delay, and LOS for signalized 
intersections.   

TABLE 1 
SIGNALIZED INTERSECTION LOS CRITERIA 

CCTALOS HCM 
LOS Sum of Critical 

V/C Ratio 
Average Control 
Delay per Vehicle 

(seconds) 

Description 

A < 0.60  10.0 

This LOS occurs when progression is extremely favorable 
and most vehicles arrive during the green phase.  Most 
vehicles do not stop at all.  Short cycle lengths may also 
contribute to low delay. 

B 0.61 - 0.70 10.1 to 20.0 
This level generally occurs with good progression, short 
cycle lengths, or both.  More vehicles stop than with LOS A, 
causing higher levels of average delay. 

C 0.71 - 0.80 20.1 to 35.0 

Higher congestion may result from fair progression, longer 
cycle lengths, or both.  Individual cycle failures may begin to 
appear at this level, though many still pass through the 
intersection without stopping. 

D 0.81 - 0.90 35.1 to 55.0 

At level D, the influence of congestion becomes more 
noticeable.  Longer delays may result from some 
combination of unfavorable progression, long cycle lengths, 
or high v/c ratios.  Many vehicles stop, and the proportion of 
vehicles not stopping declines.  Individual cycle failures are 
noticeable. 

E 0.91 - 1.00 55.1 to 80.0 

This level is considered by many agencies to be the limit of 
acceptable delay.  These high delay values generally 
indicate poor progression, long cycle lengths, and high v/c 
ratios.  The individual cycle failures are frequent 
occurrences. 

F > 1.00 > 80.0 

This level, considered unacceptable, occurs when arrival 
flow rates exceed the capacity of the intersection.  Poor 
progression and long cycle lengths may also be contributing 
factors to high delay levels. 

Source: Technical Procedures, Contra Costa Transportation Authority, 1997. 
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Unsignalized Intersections 

For unsignalized (all-way stop-controlled and side-street stop-controlled) intersections, Chapter 17 of 
the Transportation Research Board’s 2000 HCM method was used.  With this method, the LOS ranking is related 
to the total average delay for each intersection movement, including those not controlled by a stop sign.  Total 
delay is defined as the amount of time required for a driver to stop at the back of the queue, move to the first-in-
queue position, and depart from the queue into the intersection.  Table 2 summarizes the relationship between 
delay and LOS for unsignalized intersections.  Typically, the delay and LOS for the worst-movement from the 
side-street is also reported for side-street stop-controlled intersections.  Synchro software was used to calculate 
HCM-based LOS for unsignalized intersections.

TABLE 2 
UNSIGNALIZED INTERSECTION LOS CRITERIA 

Level of Service Description Average Control Delay 
Per Vehicle (Seconds) 

A Little or no delays < 10.0 
B Short traffic delays > 10.0 to 15.0 
C Average traffic delays > 15.0 to 25.0 
D Long traffic delays > 25.0 to 35.0 
E Very long traffic delays > 35.0 to 50.0 

F Extreme traffic delays with  
intersection capacity exceeded > 50.0 

Source:  Highway Capacity Manual, Transportation Research Board, 2000. 

SIGNIFICANCE CRITERIA 

Intersections 

Based on the adopted policies of CCTA and the Cities of Oakley and Antioch, a significant traffic impact would 
occur if the addition of project-related traffic would result in any of the following; the specific acceptable and 
unacceptable levels of service vary depending on the intersection, and are identified in Table 3: 

 Operations of a signalized study intersection to decline from an acceptable level to an unacceptable level 
(service levels are defined in Table 3 for each study intersection); or, 

 Deterioration in already unacceptable operations at a signalized intersection by a change in V/C ratio of 
more than 0.01 or a change in average delay of more than 5 seconds; or, 

 Operations of an unsignalized study intersection to decline from an acceptable level to an unacceptable 
level (as defined in Table 3), and the need for installation of a traffic signal at an unsignalized intersection, 
based on the Manual on Uniform Traffic Control Devices (MUTCD) Peak Hour Signal Warrant (Warrant 
3); or, 

 Operations of a freeway segment to exceed the established Delay Index standard; or, 

 Deterioration in a freeway segment that already exceeds the established Delay Index standard by 
increasing the freeway volume by more than 1%; or, 
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 Substantially increased hazards or congestion due to a design feature (e.g., sharp curves) or 
incompatible uses (e.g., farm equipment); or, 

 Inadequate emergency access; or, 

 Conflicts with adopted alternative transportation policies, plans, or programs. 

Freeway Segments 

The East County Action Plan (CCTA, 2000) establishes traffic service objectives (TSO) for routes of regional 
significance in eastern Contra Costa County.  The TSO used to measure freeway operations is peak hour Delay 
Index.  Delay Index is defined as the ratio of the peak hour congested travel time to free-flow travel time on each 
freeway segment.  For example, a Delay Index of 2.0 means that it takes twice as long to travel a particular 
segment during the peak commute hour than during non-commute hours when traffic moves at free-flow speeds.   

Objectives for relevant routes include a Delay Index of 2.5 for SR 4 freeway.  The routes of regional significance 
affected by the project are SR 4 (both freeway and non-freeway segments), and SR 4 Bypass. 
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TABLE 3 
INTERSECTION LOS THRESHOLDS 

Study Location LOS Threshold Source 
Signalized intersections along Main Street 

 Main Street/Bridgehead Road/Neroly Road (#11) 
 Main Street/Live Oak Avenue (#13, Signal currently 
being installed by City of Oakley) 

 Main Street/Big Break Road (#14) 
 Main Street/Empire Avenue (#18) 
 Main Street/Vintage Parkway (#19) 
 Main Street/O’Hara Avenue (#20) 
 Main Street/Cypress Road (#22) 

LOS D
(Avg. Delay = 55 sec. 

V/C = 0.90) 

East County Action Plan for Routes 
of Regional Significance 

Unsignalized intersections along Main Street 
 Main Street/Sandy Lane (#12) 
 Main Street/Live Oak Avenue (#13, pre-
signalization) 

LOS E
(Delay = 50 sec) 

East County Action Plan for Routes 
of Regional Significance  

Signalized intersections on Basic Routes in Oakley 
 Oakley Road/Empire Avenue (#17) 
 Cypress Road/Empire Avenue (#21) 

LOS D 
(Avg. Delay = 55 sec. 

V/C = 0.90) 
City of Oakley General Plan 

Unsignalized intersections on Basic Routes in Oakley 
 Oakley Road/Neroly Road (#15) 
 Oakley Road/Live Oak Avenue (#16) 
 Laurel Road /Empire Avenue (#25) 
 Wilbur Ave/Bridgehead Road (#5) 

LOS D 
(Delay = 35 sec.) City of Oakley General Plan 

Signalized intersections on Basic Routes in Antioch, 
within 1,000 feet of a freeway interchange 

 Main Street/SR 160 Southbound Ramps (#9) 
 Main Street/SR 160 Northbound Ramps (#10) 

Mid-LOS E 
(Avg Delay = 67 sec. 

V/C = 0.94) 
City of Antioch General Plan 

Signalized intersections on Basic Routes in Antioch, 
further than 1,000 feet of a freeway interchange 

 East 18th Street/Hillcrest Avenue (#6) 
 East 18th Street/Viera Avenue (#7) 

High-LOS D 
(Avg Delay = 50 sec. 

V/C = 0.85-0.89) 
City of Antioch General Plan 

Unsignalized intersections on Basic Routes in Antioch, 
within 1,000 feet of a freeway interchange 

 Wilbur Ave/SR 160 Southbound Ramps (#3) 
 Wilbur Ave/SR 160 Northbound Ramps (#4) 

Mid-LOS E 
(Delay = 41 sec) 

Note: Unsignalized intersections are 
not explicitly addressed in the 
Antioch General Plan, so this 
threshold is extrapolated from the 
standard for signalized intersections.  

Unsignalized intersections on Basic Routes in Antioch, 
further than 1,000 feet of a freeway interchange 

 Wilbur Avenue/Minaker Drive (#1) 
 Wilbur Avenue/Viera Avenue (#2) 
 East 18th Avenue/Phillips Lane (#8) 

High-LOS D 
(Delay = 32 sec) 

Note: Unsignalized intersections are 
not explicitly addressed in the 
Antioch General Plan, so this 
threshold is extrapolated from the 
standard for signalized intersections. 

Source:  CCTA, City of Oakley, and City of Antioch, 2006. 
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2. SETTING 

This chapter describes the transportation system in project study area, including the surrounding roadway 
network, as well as transit, pedestrian, and bicycle facilities in the vicinity of the project site. 

STUDY AREA ROADWAYS 

The project site is a triangular area bounded on the north by the Burlington Northern-Santa Fe (BNSF) Railroad 
tracks, on the south by Main Street (SR 4), and on the west by Bridgehead Road.  Major roadways in the study 
area include SR 160, Main Street, Neroly Road/Bridgehead Road, Oakley Road, Empire Avenue, Laurel Road, 
Hillcrest Avenue, and East 18th Street.  Other minor roadways include Sandy Lane, Live Oak Avenue, Big Break 
Road, Wilbur Avenue, and West Cypress Road.  Each of these roadways is described below. 

SR 160 is a north-south highway that extends through the study area, west of the project site.  This roadway 
serves as a major route connecting Oakley to the Antioch Bridge and Sacramento County to the north, and to the 
SR 4 freeway to the west.  SR 160 typically has two lanes in each direction, narrowing to one lane per direction 
north of the Antioch Bridge toll plaza.   

Main Street (SR 4) is an east-west arterial extending from an interchange with SR 160 on the west to Brentwood 
and Stockton on the southeast.  In the vicinity of the project, Main Street typically provides two lanes in each 
direction with a two-way center left-turn lane.  Primary access to the project site would be provided from Main 
Street.

Neroly Road/Bridgehead Road is a two-lane north-south roadway connecting Oakley to Brentwood and borders 
the west side of the project site. Site access would be provided from Bridgehead Road.  

Oakley Road is a two-lane east-west minor arterial that connects Oakley to Antioch.  It extends from west of SR 
160 in Antioch eastward to its terminus at Empire Avenue. 

Empire Avenue is a major north-south roadway in the study area, providing connections between Brentwood and 
Oakley.  In the study area, Empire Avenue is typically a four-lane road.  

Wilbur Avenue is an east-west roadway to the north of the project site, with an interchange on SR 160.  Wilbur 
Avenue provides access to industrial and residential areas and extends westward into Antioch.   

Sandy Lane is a minor north-south roadway between Main Street and Oakley Road that primarily serves local 
residents.  It is unpaved, except where it intersects Main Street.  Access to the project site is proposed as the 
north leg of the Sandy Lane/Main Street intersection. 

Live Oak Avenue is a two-lane roadway extending from Main Street in the north to Neroly Road in the south.  An 
extension of Live Oak Avenue as a major arterial is anticipated to be constructed by 2030 through the project site 
and into proposed industrial areas to the north with a grade-separated crossing at the railroad tracks.  Project site 
access would be provided on the Live Oak Avenue extension.  

Big Break Road is a minor north-south roadway providing access to a large residential development and the 
Oakley Marina.  There is an at-grade railroad crossing just north of Main Street at the BNSF tracks. 

Hillcrest Avenue is a two- to six-lane, north-south roadway located west of the project site.  In the project area, 
Hillcrest Avenue is mostly a residential street with no pedestrian or bicycle facilities.   
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Laurel Road is a major east-west roadway in the City of Oakley.  This roadway, which extends from Neroly Road 
to east of Main Street (SR 4) currently has two to four travel lanes.  Laurel Road connects to Empire Avenue and 
O’Hara Avenue in the study area.  In the future the roadway will be extended to provide access to SR 4 Bypass 
and Hillcrest Avenue. 

Cypress Road is a two- to four-lane east-west arterial that begins at Empire Avenue and continues east of Main 
Street (SR 4).  In the project area, Cypress Road is residential. 

East 18th Street is a major east-west arterial in Antioch and is located north of SR 4 and runs parallel to SR 4.  
The street also provides direct access to SR 4 and SR 160.  East of SR 4/SR 160, East 18th Street becomes 
Main Street.  In the project area East 18th Street has between two and four lanes. 

BICYCLE AND PEDESTRIAN FACILITIES 

Currently, limited bicycle and pedestrian facilities exist within the project study area.  In the vicinity of the project, 
bicycle lanes exist on Empire Avenue and portions of Vintage Parkway.  The City of Oakley General Plan 
(adopted in December 2002), the City of Antioch General Plan (November 2003), City of Oakley Parks, 
Recreation and Trails Master Plan (March 2003), and East County Bikeway Plan (November 2001) propose that 
several new facilities be constructed in the future.  Bike lanes are planned for Main Street, Big Break Road, 
Oakley Road, Wilbur Avenue, Laurel Road, Viera Avenue, Neroly Road, and O’Hara Avenue. 

Sidewalks, which occur intermittently throughout the project study area, are provided on segments of Main Street 
at the SR 160 Southbound Ramps as well as on Bridgehead Road/Neroly Road, Big Break Road, and portions of 
East 18th Street east of Viera Street.  However, no contiguous sidewalk facilities exist in the project area. 

Local multi-use trails are proposed along the railroad right-of-way to the north of the project site and along Neroly 
Road/Bridgehead Road and Live Oak Avenue.  A network of regional trails, which would be maintained by the 
East Bay Regional Parks District, is proposed in the vicinity of Big Break Road and along the water frontage. 

TRANSIT SERVICE 

Tri-Delta Transit currently operates four local bus routes and two express commuter routes in the project area, as 
described below.1

Route 300, the Pittsburg BART/Brentwood Park & Ride route, is a weekday express route connecting Brentwood 
to the Pittsburg/Bay Point BART station via Oakley and Antioch.  The bus travels along Main Street with the 
closest stops to the study area located near the Main Street/Big Break Road and Main Street/Empire Avenue 
intersections.  The bus operates from 4:15 AM to approximately 10:00 PM on 15- to 30-minute headways. 

Route 383, the Oakley/Antioch/Freedom High School route, connects Oakley to Antioch and Freedom High 
School in Oakley.  Stops are provided at three locations along Main Street in the vicinity of the proposed project, 
at SR 160 Southbound Ramps, Bridgehead Road, and Big Break Road.  This route is only in service on 
weekdays and provides both clockwise and counterclockwise routes.  The counterclockwise route runs at 
approximately one-hour headways.  The clockwise route runs twice during the AM peak hour period only. 

                                                     

1 Based on schedules posted on the Tri-Delta Transit website (www.trideltatransit.com), as of November 2006.



11

Cline Specific Plan Transportation Impact Study 
May 2007 

Route 391, the BART/Pittsburg/Antioch/Oakley/Brentwood route, provides weekday service to most East County 
cities.  In the study area, stops are provided along Main Street at the SR 160 Southbound Ramps, Bridgehead 
Road, and Big Break Road.  The route operates from 4:00 AM to 1:15 AM on 30- to 60-minute headways. 

Route 392, the BART/Pittsburg/Antioch/Oakley/Brentwood route, is the weekend service of Route 391.  The route 
operates from 5:20 AM to 1:00 AM on 60-minute headways. 

Delta Express, the express commuter bus run by Tri-Delta Transit, has two routes with stops in Oakley.  One 
route connects Oakley with the Dublin/Pleasanton BART station, where passengers can connect with a free 
shuttle to the Bishop Ranch Business Park.  Passengers can board the bus at the Oakley Albertsons (located in 
the shopping center on the southeast corner of the Empire Avenue/Main Street intersection) at 4:55 AM and 5:25 
AM, and can board for return service at 4:34 PM and 5:49 PM.  Another route, which connects to Lawrence 
Livermore National Lab, departs from Oakley Albertsons at 5:18 AM and 6:14 AM and return trips depart from the 
East Gate at 4:14 PM and 5:14 PM. 

EXISTING TRAFFIC CONDITIONS 

Existing traffic conditions at most of the study intersections were based on morning (7:00 AM to 9:00 AM) and 
evening (4:00 PM to 6:00 PM) peak period intersection turning movement counts conducted in October 2003, 
May 2004, July 2004, October 2004, and August 2006.  The counts were conducted on clear days with area 
schools in normal session.  The existing peak period traffic counts are provided in Appendix A.  For each 
intersection count period, a universal peak hour period of 7:00 AM to 8:00 AM and 4:45 PM to 5:45 PM were 
used.  Since intersection counts were collected at different dates, they were also adjusted to present consistent 
baseline conditions.  These volumes are shown on Figure 3.  The peak hour data is used as the basis for the 
analysis.  Peak hour volumes between study intersections may not balance because of the numerous driveways 
and access points that exist between study intersections.  The existing intersection lane configurations and traffic 
controls are shown on Figure 4.  

Intersection operations were evaluated for the weekday AM and PM peak hours at the 23 existing study 
intersections.  The Neroly Road/Live Oak Avenue and Laurel Road/Live Oak Avenue intersections (Intersections 
# 23 and 24, respectively) are not evaluated under existing conditions since the future redesign of these 
intersections corresponding with the opening of the SR 4 Bypass will significantly alter traffic patterns and counts.  
Table 4 summarizes the analysis results using both CCTALOS and HCM.  The detailed intersection LOS 
calculation worksheets are presented in Appendix B.   

As shown in Table 4, all signalized study intersections operate at acceptable levels of service based on the 
CCTALOS and HCM methods and LOS thresholds, with the exception of the Main Street/Bridgehead Road/ 
Neroly Road intersection which operates at LOS E in the PM peak period. 

Most unsignalized intersections operate at an acceptable level of service during both the AM and PM peak hours, 
with the exception of Main Street/Live Oak Avenue (AM and PM peak hours), Oakley Road/Neroly Road (PM 
peak hour), and Laurel Road/Empire Avenue (PM peak hour).  The Live Oak Avenue approach at the Main Street/ 
Live Oak Avenue intersection operates at LOS F during the AM and PM peak hours.  This is because Live Oak 
Avenue traffic is under stop-control and must yield to all Main Street traffic.  Despite poor operations on the side-
street, the overall intersection operates at LOS A.  The City of Oakley is currently in the process of signalizing this 
intersection (Intersection #13).  The Oakley Road/Neroly Road and Laurel Road/Empire Avenue intersections are 
all-way stop-controlled intersections and operate at LOS E in the PM peak hour period.  At the Oakley 
Road/Neroly Road intersection, the unacceptable service level is caused by heavy southbound (Neroly Road) 
traffic volumes; at the /Laurel Road/Empire Avenue intersection, heavy northbound and southbound volumes 
(Empire Avenue) cause the unacceptable conditions.  None of the three intersections currently operating at 
unacceptable levels have traffic volumes that satisfy MUTCD peak hour signal warrants. 
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TABLE 4 
EXISTING CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CCTALOS HCM 
Intersection Control1 Peak Hour V/C Ratio2 LOS Delay3 LOS 

1.  Wilbur Avenue/Minaker Drive SSSC 
AM
PM

--
--

--
--

3 (14)
3 (17) 

A (B) 
A (C) 

2. Wilbur Avenue/Viera Avenue SSSC 
AM
PM

--
--

--
--

1 (14) 
1 (13) 

A (B) 
A (B) 

3. Wilbur Avenue/SR 160 SB Ramps SSSC 
AM
PM

--
--

--
--

3 (12) 
5 (23) 

A (B) 
A (C) 

4. Wilbur Avenue/SR 160 NB Ramps SSSC 
AM
PM

--
--

--
--

1 (11) 
2 (15) 

A (B) 
A (C) 

5. Wilbur Avenue/Bridgehead Road AWSC 
AM
PM

--
--

--
--

16
13

C
B

6. East 18th Street/Hillcrest Avenue Signal 
AM
PM

0.30
0.62

A
B

20
25

B
C

7. East 18th Street/Viera Avenue Signal 
AM
PM

0.44
0.34

A
A

10
6

A
A

8. East 18th Avenue/Phillips Lane SSSC 
AM
PM

--
--

--
--

1 (10) 
0 (11) 

A (B) 
A (B) 

9. Main Street/SR 160 SB Ramps Signal 
AM
PM

0.45
0.52

A
A

12
15

B
B

10. Main Street/SR 160 NB Ramps Signal 
AM
PM

0.61
0.83

B
D

16
52

B
D

11. Main Street/Bridgehead Road/Neroly 
Road Signal 

AM
PM

0.57
0.94

A
E

32
70

C
E

12. Main Street/Sandy Lane SSSC 
AM
PM

--
--

--
--

0 (23) 
0 (12) 

A (C) 
A (B) 

13. Main Street/Live Oak Avenue SSSC6 AM
PM

--
--

--
--

1 (29) 
5 (>50) 

A (D) 
A (F) 

14. Main Street/Big Break Road Signal 
AM
PM

0.49
0.55

A
A

12
20

B
B

15. Oakley Road/Neroly Road AWSC 
AM
PM

--
--

--
--

13
36

B
E

16. Oakley Road/Live Oak Avenue AWSC 
AM
PM

--
--

--
--

8
10

A
A

17. Oakley Road/Empire Avenue Signal 
AM
PM

0.27
0.49

A
A

16
23

B
C

18. Main Street/Empire Avenue Signal 
AM
PM

0.38
0.51

A
A

19
22

B
C



13

Cline Specific Plan Transportation Impact Study 
May 2007 

TABLE 4 
EXISTING CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CCTALOS HCM 
Intersection Control1 Peak Hour V/C Ratio2 LOS Delay3 LOS 

19. Main Street/Vintage Parkway Signal 
AM
PM

0.39
0.47

A
A

10
11

B
B

20. Main Street/O’Hara Avenue4 Signal 
AM
PM

0.57
0.68

A
B

9
11

A
B

21. Cypress Road/Empire Avenue4 Signal 
AM
PM

0.23
0.27

A
A

9
10

A
B

22. Cypress Road/Main Street Signal 
AM
PM

0.43
0.45

A
A

22
23

C
C

23. Neroly Road/Live Oak Avenue5 N/A 
AM
PM

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

24. Laurel Road/Live Oak Avenue5 N/A 
AM
PM

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

25. Laurel Road/Empire Avenue AWSC 
AM
PM

--
--

--
--

19
46

C
E

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.  Delay 
for worst approach is shown in parentheses.   

4.   Intersections were unsignalized when traffic counts were conducted, but have been signalized since.  They have been analyzed as 
signalized intersections. 

5.   Intersection will be analyzed under future scenarios. 
6.   Intersection currently in the process of being signalized by the City of Oakley. 

Source: Fehr & Peers, 2006. 

The CCTALOS method can produce different results than the HCM method.  The primary reason that the 
methods produce different results is that the CCTALOS method analyzes each intersection independently as an 
isolated intersection and calculates level of service based on the theoretical capacity of each movement at the 
intersection.  Level of service in the HCM method is based on the delay experienced by each vehicle.  The HCM 
method calculates delay based on physical characteristics of the intersection including signal timing and phasing 
at the intersection.   
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EXISTING FREEWAY OPERATIONS 

Existing freeway operations were evaluated for the weekday AM and PM peak hours using the Delay Index 
method described earlier.  Traffic operations along county freeways are periodically monitored and reported by 
CCTA as part of its Congestion Management Program (CMP).  The most recent monitoring is documented in 
Traffic Service Objective Monitoring Report (CCTA, 2004).  As shown in Table 5, the only freeway segment in the 
study area, SR 4 between Hillcrest Avenue and Main Street, currently satisfies the TSO during both AM and PM 
peak hours. 

TABLE 5 
EXISTING CONDITIONS 

FREEWAY DELAY INDEX SUMMARY 

Delay Index2

Freeway Segment Peak Hour TSO1

Eastbound Westbound 

SR 4 between Hillcrest Avenue and 
Antioch Bridge Toll Plaza 

AM
PM

2.5
2.5

N/A
1.1

1.1
N/A

Results in bold represent freeway segments exceeding established TSO 
N/A = delay index not reported by CCTA.   

1. Travel Service Objective as established by CCTA 
2. Delay index as documented in Traffic Service Objective Monitoring Report (CCTA, 2004) 

Source: Fehr & Peers, 2006. 
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3. PROJECT CHARACTERISTICS 

This chapter presents the methods used to estimate project-generated traffic and describes project trip 
generation, distribution, and assignment characteristics.   

PROJECT DESCRIPTION 

The project site is bounded by Main Street (SR 4) to the south, Bridgehead Road to the west, and the BNSF 
railroad tracks to the north.  The project site is currently vacant and the proposed development would consist of 
commercial space of up to 770,000 square-feet, which would include three major retail sites and various smaller 
pads: 

 A 231,000 square-foot discount supercenter providing sales of garden, tire, groceries, and other 
merchandise (Pad B) 

 A 167,000 square-foot home-improvement superstore (Pad C) 

 A 100,000 square-foot discount store (Pad A) 

 An additional 242,000 square-feet of general retail use 

 A 30,000 square-foot hotel providing up to 75 rooms (Pad S) 

The project site would be accessible from Bridgehead Road and Main Street.  A signal-controlled full access point 
is proposed on Bridgehead Road.  Four direct signalized access points are proposed along Main Street; opposite 
Sandy Lane, between Sandy Lane and Live Oak Avenue, at the Main Street/Live Oak Avenue intersection, and at 
the east end of the site.    

VEHICLE TRIP GENERATION ASSUMPTIONS 

Project vehicle trip generation was estimated using appropriate trip generation rates and equations for the 
proposed land uses from Institute of Transportation Engineer’s (ITE) Trip Generation (7th Edition) and available 
site specific data, as shown in Table 6.  Vehicle trip generation was derived by applying the appropriate ITE trip 
generation rate or equation to the proposed project components.  Trip generation for the proposed development is 
shown in Table 7. 

Discount Superstore Trip Generation 

Trip generation for the discount superstore is based on Trip Generation Characteristics of Free-Standing Discount 
Superstores, (VRPA Technologies Inc., ITE Journal, August 2006).  That study presented a PM peak-hour rate 
developed from recent (2003) surveys of superstores that are close in size to the typical superstore constructed 
today (200,000+ square feet).  The derived PM peak hour trip rate from this report is based on studies at five 
supercenters in Texas and Oklahoma.  By contrast, ITE rates for land use category 813 (Free-Standing Discount 
Superstore), derived from ten observations, may be inaccurate for analyzing these categories of retail stores 
because: 

 The stores included in the ITE study averaged 154,000 square feet when they were surveyed in 
the 1990s, significantly smaller than the average supercenter size today 
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 Sales have increased at discount superstores over the past decade which has likely led to higher 
traffic volumes 

The VRPA study determined that the trip generation rate for discount superstores is significantly higher than that 
reported by ITE.  Although ITE Trip Generation is an accepted industry standard, the Trip Generation Handbook, 
2nd Edition (ITE, June 2004) recommends using supplemental information and site-specific studies where 
possible.  Therefore the VRPA study rate is used for the PM peak hour in this study to present a conservative 
analysis.  The AM peak hour and Daily trip generation rates have been derived by applying the percent increase 
in the VRPA PM rate over the ITE rate to the AM and Daily ITE calculations. 

TABLE 6 
TRIP GENERATION RATES AND EQUATIONS FOR PROJECT LAND USES 

Proposed Land Use ITE Code AM Peak Hour PM Peak Hour Daily 

Shopping Center 820 T = 1.03(X) 
Ln(T) = 

0.66*Ln(X)+3.40 
Ln(T) = 

0.65*Ln(X)+5.83 
Home Improvement Superstore 862 T = 1.20(X) T = 2.45(X) T = 29.80(X) 
Discount Superstore1 Other Studies/813 T = 2.76(X) T = 5.80(X) T = 73.75(X) 
Discount Store 815 T = 0.84(X) T = 5.06(X) T = 56.02(X) 
Hotel 310 Ln(T) = 1.24*Ln(X)–2.00 T = 0.59(X) T = 8.95(X)–373.16

Source: Trip Generation (7th Edition), Institute of Transportation Engineers, March 2001 
Notes: T = Number of Trips, LN = Natural Logarithm, X = 1,000 square feet of development (retail), or number of rooms (hotel). 

1. Trip generation for Discount Superstore is based on Trip Generation Characteristics of Free-Standing Discount Superstores (VRPA 
Technologies Inc., ITE Journal, August 2006).  This rate is higher than the free-standing discount superstore average rate provided by 
the Institute of Transportation Engineers (ITE) Trip Generation 7th Edition (March 2003), and therefore represents a conservative 
scenario.

Fehr & Peers, 2006. 

Pass-by Trips 

A pass-by trip is defined as a trip already on the surrounding roadway system that would divert to the proposed 
project as an interim stop to an ultimate destination.  Pass-by trips are not considered new trips on the 
surrounding roadway system, but do represent new trips to and from the project site.  Pass-by rates are generally 
very high for convenience destinations, such as fast-food restaurants and gas stations, and lower for traditional 
commercial establishments.  To account for trips on the roadway that would divert from their current path as a 
result of the shopping center, a pass-by trip reduction was used based on the methodology described in ITE’s Trip 
Generation Handbook for the commercial land uses in the Cline Specific Plan.  Based on the method in Trip
Generation Handbook, the average pass-by rate for the commercial uses is as follows: 

 Shopping Center: 34% 

 Discount Store: 17% (rate also applied to superstore) 

Pass-by trip rates are typically applied only to the PM peak hour trip results.  Trip generation rates were not 
discounted for the home improvement superstore and hotel. 
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PROJECT TRIP GENERATION 

As shown in Table 7, the proposed project would generate about 32,000 new daily trips, 1,200 new morning peak 
hour trips, and 2,700 new evening peak hour trips.  Please note that trip generation estimates do not account for 
the potential effects of trip internalization (i.e., the likelihood that some visitors to the site will shop at more than 
one establishment during a single visit).  Thus the following trip generation calculations represent a conservative 
estimate of the site’s travel characteristics. 

TABLE 7 
PROJECT TRIP GENERATION 

  Daily AM Peak Hour Trips PM Peak Hour Trips 
Land Use Size Trips In Out Total In Out Total 

Retail 242 ksf 12,060 152 97 249 539 583 1,122 
 Pass-by Trips (34%)  -4,100 0 0 0 -191 -191 -382 
Discount Superstore 231 ksf 17,040 325 312 637 697 643 1,340 
 Pass-by Trips (17%)  -2,900 0 0 0 -114 -114 -228 
Discount Store 100 ksf 5,600 57 27 84 253 253 506 
 Pass-by Trips (17%) -950 0 0 0 -43 -43 -86 
Home Improvement Superstore 167 ksf 4,980 108 92 200 192 217 409 
 Pass-by Trips (0%)  0 0 0 0 0 0 0 
Hotel 75 rooms 300 18 11 29 23 21 44 
 Pass-by Trips (0%)  0 0 0 0 0 0 0 
TOTAL PROJECT TRIPS 39,980 660 539 1,199 1,704 1,717 3,421
TOTAL PASS-BY TRIPS -7,950 0 0 0 -348 -348 -696
TOTAL NET NEW TRIPS 32,030 660 539 1,199 1,356 1,369 2,725

Notes: ksf = 1,000 square feet of development 
Source: Fehr & Peers, 2006. 

TRIP DISTRIBUTION AND ASSIGNMENT 

Project trips have been distributed onto the roadway system to and from the site considering the location and 
density of residential and other commercial developments within the City of Oakley and in the vicinity, as well as 
the major travel routes that serve the project area.  The project trip distribution percentages are shown on 
Figure 5. 

Trips generated by the proposed project were assigned to the roadway system based on the directions of 
approach and departure as described above.  The AM and PM peak hour project trip assignments are shown on 
Figure 6.
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4. NEAR TERM TRAFFIC CONDITIONS 

This chapter discusses Near Term (approximately corresponding to year 2010) traffic conditions based on 
existing conditions and traffic from approved developments within the City of Oakley, both without and with the 
project. 

NEAR TERM ROADWAY IMPROVEMENTS 

Significant roadway network changes are expected in the study area in the near future.  Funded roadway 
improvements planned for the next few years were assumed to be completed for the Near Term conditions 
analysis.  Major roadway improvements assumed to be completed for this analysis include: 

 Completion of segment 1 of the SR 4 Bypass as a four-lane freeway between the current SR 4 freeway and 
Lone Tree Way with full interchanges at Laurel Road and Lone Tree Way, and a partial interchange at the 
existing SR 4 freeway with no ramps between SR 160 and the SR 4 Bypass (Under construction) 

 Extension of Laurel Road westbound between Empire Avenue into the City of Antioch and reconfiguration of 
Neroly Road/Live Oak Avenue, Laurel Road/Live Oak Avenue, and Laurel Road/Empire Avenue intersections 
(Under construction) 

 Widening of the East Cypress Road/Main Street intersection (Under construction) 

 Signalization of the Main Street/Live Oak Avenue intersection 

 Widening of East 18th Street to four lanes between Willow Avenue and SR 4  

 Addition of a northern leg and signalization of the East 18th Street/Phillips Lane intersection 

 Signalization of the Wilbur Avenue/Minaker Drive intersection 

 Addition of a second left turn lane on northbound Neroly Road at the Main Street/Bridgehead Road/Neroly 
Road intersection 

Figure 7 shows expected lane configurations and traffic controls at the study intersections under the Near Term 
(2010) scenario. 

NEAR TERM TRAFFIC FORECASTS 

Traffic volumes for this scenario include existing traffic counts and traffic from approved development in the 
vicinity of the project site.  These conditions represent the likely traffic levels with the opening of the project in the 
next few years.  Considering the major changes in the regional roadway network and the amount of regional 
growth expected in the next few years, the Contra Costa Transportation Authority (CCTA) Decennial Countywide 
Travel Demand Model was selected as the most appropriate tool to forecast Near Term (2010) No Project AM 
and PM peak hour intersection volumes.  The CCTA model was executed for years 2005 and 2010 and the 
results were used to develop intersection turning movement volumes through the “Furnessing” technique as 
described in CCTA’s Technical Procedures (June 2006).  "Furnessing” is an iterative process which develops 
future turning movement volumes by applying the difference between the base model volumes and the existing 
intersection counts to future model approach and departure volumes. 
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Year 2005 Travel Demand Model 

The travel demand model as developed by CCTA provides forecasts for the years 2000, 2010, 2020 and 2030.  A 
year 2005 model was developed for this analysis to provide a better reflection of existing baseline conditions.  The 
major inputs into the travel demand model are roadway network and land use databases.  The roadway network 
for the 2005 scenario was based on the 2000 roadway network and modified to include roadway network 
improvements within the City of Oakley and surrounding areas that have been implemented since year 2000.  The 
land use input for the 2005 scenario was developed by interpolating between the model land uses for years 2000 
and 2010.  The 2005 land use files were further refined to reflect specific development projects that were 
constructed between 2000 and 2005.   

A sub-area model validation exercise was conducted, in which the forecasted 2005 AM and PM peak hour 
volumes produced by the model were compared with intersection counts collected in Oakley and northeast 
Antioch between 2004 and 2006.  The model input parameters were further adjusted to better validate the 
baseline 2005 model.  Appendix C shows the results of the validation test for the study area based on the model 
validation criteria developed by CCTA.  The 2005 PM peak hour model satisfies all the CCTA validation criteria, 
while the AM peak hour model does not.  In comparison to the existing intersection counts, the 2005 AM peak 
hour model underestimates volumes by about 10 to 20 percent.  The underestimation is across the study area 
and not in isolated areas.  In addition, the underestimation would likely continue to occur in the future year model 
scenarios.  The model results are not being used directly for analysis, but rather are “Furnessed.”  So, the 
underestimation in both the existing baseline and future forecasts are accounted for in the “Furness” process. 

Year 2010 Travel Demand Model 

The year 2010 scenario in the Countywide travel demand model was updated to include the latest anticipated 
development projects in the study area.  Appendix D lists approved and planned developments in the Cities of 
Antioch and Oakley.  The year 2010 land use database included in the Countywide model is based on the 
Association of Bay Area Governments (ABAG) Projections 2005.  The land use database was reviewed and 
updated to include the list of approved and planned projects.  In addition, the roadway network was reviewed and 
updated to include the near term roadway improvements previously discussed. 

Year 2010 Intersection Volume Forecasts 

The year 2005 and 2010 AM and PM peak hour forecasts were used to develop intersection turning movement 
volumes by using the “Furnessing” technique.  Intersection volumes were balanced to present consistent volumes 
throughout the study area.  The Near Term (2010) No Project AM and PM peak hour intersection volumes are 
presented on Figure 8. 

The completion of Segment 1 of the SR 4 Bypass would serve much of the through traffic that currently uses Main 
Street to access southern parts of Oakley, Brentwood and beyond.  Thus, despite the projected growth in the 
study area, through traffic volumes along Main Street are forecast to decrease by about 10 to 30 percent in 
comparison to existing conditions.  Traffic volumes along other arterials and collectors are projected to increase 
commensurate with the expected growth in the area. 



Cline Specific Plan

INTERSECTION LANE CONFIGURATIONS & TRAFFIC CONTROL
May 2007
Graphics\May 07\1031-1976_7A Figure 7A

Em
pi

re
 A

ve
nu

e

Oakley Road
TRUE TRUETRUE TRUETRUE TRUE

teertSniaMteertSniaM

Vi
nt

ag
e 

Pa
rk

w
ay18 19

C
ha

rle
s 

W
ay17

Em
pi

re
 A

ve
nu

e

TRUE TRUE TRUE
TRUE TRUE TRUE TRUE

TRUETRUE

Li
ve

 O
ak

 A
ve

daoRyelkaOteertSniaM

Li
ve

 O
ak

 A
ve

Bi
g 

Br
ea

k 
R

oa
d

Main Street

Sa
nd

y 
La

ne

TRUE

16

Oakley Road

SR
 1

60
 N

B 
O

n

TRUE
E 18th Street

TRUE TRUE

12
TRUE

TRUE
Wilbur Avenue

TRUE TRUE

Li
ve

 O
ak

 A
ve

H
ill

cr
es

t A
ve

nu
e

Ph
ill

ip
s 

La
ne

TRUE
TRUE

86

TRUE

SR
 1

60
 N

B 
O

ff

4

SR
 1

60
 N

B 
O

n

TRUE
Wilbur Avenue

TRUE

SR
 1

60
 S

B 
O

ff

Wilbur Avenue
TRUE

15
TRUE

M
in

ak
er

 D
riv

e
Wilbur Avenue

TRUETRUE

TRUE TRUETRUE

Li
ve

 O
ak

 A
ve

13

TRUE TRUE

TRUE

14

TRUE

TRUE TRUE TRUE TRUE

Li
ve

 O
ak

 A
ve

TRUE

10

Main Street
TRUETRUE TRUE

119

TRUE
Main Street

TRUE TRUE TRUE

Main Street

SR
 1

60
 S

B 
O

ff

TRUE TRUE TRUE TRUE

Main Street

TRUETRUE TRUE

5 7

TRUE TRUE

Vi
er

a 
Av

en
ue

TRUE TRUE TRUE
TRUE TRUE TRUE

TRUE

E 18th StreetE 18th StreetE 18th Street

Vi
er

a 
Av

en
ue

3

TRUE

2

Wilbur Avenue

1

SR
 1

60
 S

B 
O

n

KEY:

=

=

TRUE

Stop Sign

Signalized
Intersection

NEAR-TERM (2010)



Cline Specific Plan

NEAR-TERM 2010
INTERSECTION LANE CONFIGURATIONS & TRAFFIC CONTROL

May 2007
Graphics\May 07\1031-1976_7B Figure 7B

FALSE FALSEFALSE FALSEFALSE FALSE

FALSE FALSE FALSE
FALSE FALSE FALSE FALSE

FALSEFALSE

FALSE

FALSE FALSE

FALSE

FALSEFALSE FALSE

Li
ve

 O
ak

 A
ve

Em
pi

re
 A

ve
nu

e

TRUE
FALSE

25

TRUE

23

Li
ve

 O
ak

 A
ve

TRUE
Live Oak Ave

FALSE

M
ai

n 
St

re
et

Cypress Road
TRUE

FALSE

O
'H

ar
a 

Av
en

ue
Main Street

TRUETRUE

FALSE FALSEFALSEFALSE FALSE

FALSE

FALSE

FALSE FALSE FALSE FALSE

FALSE FALSEFALSE FALSE FALSE

FALSE FALSE FALSE
TRUE TRUE FALSE FALSE

TRUETRUE TRUE
Laurel Road

24

TRUE FALSE

TRUE TRUE TRUE
TRUE TRUE FALSE

FALSE

Laurel Road

22

TRUE

21

Em
pi

re
 A

ve
nu

e

Cypress Road

20

KEY:

=

=

TRUE

Stop Sign

Signalized
Intersection



14
0 

(6
0)

20
 (4

0)
5 

(0
)20 (10)

40 (160)
100 (380)

Wilbur Avenue
10

 (1
0)

5 
(1

0)
20

 (2
0)

10 (30)
480 (180)
10 (10)

TRUETRUE
M

in
ak

er
 D

riv
e1 2

440 (160)
10 (10)

Wilbur Avenue
TRUE TRUE

70
 (4

0)

20
 (1

0)

130 (370)
20 (120)

Vi
er

a 
Av

en
ue

50
 (1

70
)

3

16
0 

(6
0)

SR
 1

60
 S

B 
O

ff

330 (110)
10 (30)

Wilbur Avenue
TRUE TRUE

SR
 1

60
 S

B 
O

n

130 (420)
40 (90)

TRUE TRUE

TRUE

4

S
R

 1
60

 N
B

 O
n

110 (100)
300 (130)

Wilbur Avenue

S
R

 1
60

 N
B

 O
ff

30 (260)

40
 (1

0)

20
 (2

0)

150 (330)

Wilbur Avenue

30 (30)

TRUE
TRUE TRUE TRUE TRUE

TRUETRUE

5

TRUE

20
 (5

0)
30

 (3
0)

0 
(0

)

Li
ve

 O
ak

 A
ve

0 (0)
0 (0)
0 (0) 70

 (1
20

)
40

 (6
0)

H
ill

cr
es

t A
ve

nu
e

30 (40)
350 (390)
180 (330)

E 18th Street

10 (10)

E 18th Street

10
 (6

0)

8

Vi
er

a 
Av

en
ue

130 (20)

30
 (1

60
)

10
 (1

0)
20

 (1
30

)

P
hi

lli
ps

 L
an

e

TRUE

30
 (1

0)
10

 (2
0)

350 (520)
10 (10)

TRUE TRUE TRUE TRUE

6

E 18th Street
TRUE TRUE

30 (120)
470 (360)

40
 (3

0)

10
0 

(1
50

)
14

0 
(2

70
) 70 (60)

7

50
 (7

0)
20

 (6
0)

39
0 

(1
80

)
30

 (4
0)

0 
(0

) 10 (40)

19
0 

(1
70

)

12
0 

(9
0)

10
 (1

0)
10

 (1
0)

10
 (2

0)

)011(04)032(07)023(041

40 (140)

5 (10)
)094(012)085(091)014(041)0(0

TRUE TRUE
TRUE TRUE TRUE TRUE

E 18th Street

10 (30)

TRUE TRUE

9

20
 (2

0)
20

 (3
0)

30
 (8

0)

10

SR
 1

60
 S

B 
O

ff

60 (100)
430 (410)
840 (400)

TRUE TRUE

1,240 (820)
60 (60)

TRUE
10

0 
(2

50
)

12

Li
ve

 O
ak

 A
ve

330 (150)
1,020 (590)
10 (30)

1,350 (760)
10 (10)

Main StreetteertSniaMteertSniaMteertSniaM

11

80
 (7

0)
50

 (9
0)

TRUE TRUE TRUE TRUE TRUE

58
0 

(1
,1

60
) 60 (90)

SR
 1

60
 N

B 
O

n

90
 (9

0)

20
0 

(2
20

)

S
an

dy
 L

an
e

30
 (4

0)
10

 (2
0)

60
 (1

20
)

11
0 

(1
00

)
50

 (6
0)

10 (10) 10
 (1

0)

10
 (1

0)

)017,1(047)014,1(006)037(072)085(022
)093(091)05(04)06(02

TRUE TRUE
TRUE TRUE TRUE TRUE
TRUE TRUE

13 14
1,270 (720)
30 (20)

TRUE TRUE

40
 (4

0)
60

 (4
0)

Bi
g 

Br
ea

k 
R

oa
d

60 (60)
1,010 (550)
50 (70)

TRUE

50
 (1

50
)

16

Li
ve

 O
ak

 A
ve

110 (90)
70 (70)
10 (10)

20 (10)
140 (130)
50 (40)

Oakley Road

5 
(1

0)
30

 (8
0)

10
 (7

0)

Li
ve

 O
ak

 A
ve

daoRyelkaOteertSniaMteertSniaM

15

10
 (1

0)
13

0 
(2

90
)

20
0 

(1
20

)

TRUE

60
 (7

0)

TRUE TRUE TRUE TRUE

20
 (6

0)
30

 (9
0) 10 (10)

Li
ve

 O
ak

 A
ve

)06(02)071(03)07(04 60
 (5

0)

90
 (5

0)

30
 (4

0)

)08(03)052,1(056)056,1(017 70 (170)

26
0 

(1
90

)
20

 (1
0) 5 (10)

10 (30)

70 (270)

TRUE

40
 (3

0)
60

 (3
0)

20
 (3

0)

TRUE
TRUE TRUE TRUE

TRUETRUE

20 (60)
10 (40)
20 (50)

Oakley Road

60 (110)

Em
pi

re
 A

ve
nu

e17

60
 (7

0)
21

0 
(3

90
)

40
 (1

40
)

20
 (2

0)

C
ha

rle
s 

W
ay

10 (10)
780 (460)
130 (190)

Main Street

Em
pi

re
 A

ve
nu

e

Vi
nt

ag
e 

Pa
rk

w
ay

100 (170)
750 (510)

Main Street

18
0 

(1
80

)19

15
0 

(1
20

)

TRUE TRUETRUE TRUE TRUE

18

40
 (2

0)
50

 (2
0)

25
0 

(2
00

)
10

 (3
0)

10
0 

(2
30

) 70 (180)

17
0 

(1
40

)
28

0 
(2

90
)

10
 (1

0) 20 (50)
)029(036)029(006)04(01

)093(031)002(011

TRUE

Cline Specific Plan

NEAR-TERM (2010 ) NO PROJECT
PEAK HOUR INTERSECTION VOLUMES

May 2007
Graphics\May 07\1031-1976_8A

Figure 8A

KEY:

XX (YY) = AM (PM) Peak 
Hour Traffic 
Volumes



90
 (1

30
)

30
 (5

0)
0 

(0
)5 (5)

90 (200)
670 (930)

Main Street
5 

(1
)

0 
(0

)
5 

(1
)

30 (20)
750 (580)
5 (5)

TRUETRUE
O

'H
ar

a 
Av

en
ue20

90
 (1

90
)

21

27
0 

(4
60

)

Em
pi

re
 A

ve
nu

e

170 (160)

150 (120)

Cypress Road
FALSE TRUE

25
0 

(3
40

)
10

0 
(1

60
)

33
0 

(4
70

)

22

10
 (5

0)
35

0 
(4

20
)

M
ai

n 
St

re
et

350 (250)
140 (190)
100 (100)

Cypress Road
TRUE TRUE

40 (30)

30
 (3

0)
38

0 
(3

10
)

11
0 

(1
00

)

120 (130)
60 (60)

TRUE TRUE

TRUE

23

20
 (5

0)
40

 (1
20

)
90

 (5
0)

Li
ve

 O
ak

 A
ve

20 (40)
200 (160)
70 (80)

Live Oak Ave

30 (20)

10
0 

(7
0)

12
0 

(4
0)

50
 (4

0)

180 (190)
70 (150)

220 (230)

TRUE
TRUE TRUE FALSE FALSE

TRUETRUE

24

TRUE

23
0 

(1
90

)

90
 (9

0)

Li
ve

 O
ak

 A
ve

70 (50)
900 (980)

Laurel Road

20
0 

(2
70

)
50

 (1
90

)

Em
pi

re
 A

ve
nu

e

40 (90)
690 (640)
50 (80)

Laurel Road
FALSETRUE TRUE TRUE FALSE

25

FALSE FALSE

22
0 

(2
40

)

70
 (4

10
)

30
 (9

0)170 (200)

60
 (1

50
)

150 (90)
)067(093)009(026

FALSE FALSE
TRUE TRUE FALSE FALSE
FALSE FALSE

FALSE FALSE FALSE FALSE FALSE FALSE FALSE FALSE

FALSE FALSE
FALSE FALSE FALSE FALSE
FALSE FALSE

FALSE FALSE FALSE FALSEFALSE FALSE FALSE FALSE

FALSE
FALSE

FALSE FALSE FALSE
FALSEFALSE

FALSE FALSEFALSE FALSE FALSEFALSE

Cline Specific Plan

NEAR-TERM (2010) NO PROJECT
PEAK HOUR INTERSECTION VOLUMES

May 2007
Graphics\May 07\1031-1976_8B Figure 8B

KEY:

XX (YY) = AM (PM) Peak 
Hour Traffic 
Volumes



31

Cline Specific Plan Transportation Impact Study 
May 2007 

 NEAR TERM NO PROJECT CONDITIONS 

The Near Term (year 2010) No Project conditions analysis was performed using the same methods previously 
discussed.  Table 8 summarizes the intersection LOS analysis results of the Near Term No Project conditions.  
Appendix B contains the LOS calculation worksheets.  In general, intersections along Main Street would operate 
at slightly better LOS than under existing conditions, and most other intersections would operate at slightly worse 
LOS.

Under the Near Term No Project conditions, the only intersection operating worse than LOS D is the Main Street/ 
Sandy Lane intersection during the PM peak hour.  As in Existing conditions, the small number of vehicles on 
northbound Sandy Lane would experience LOS F conditions during the PM peak hour.  The intersection would 
not satisfy the MUTCD peak hour signal warrant.   

NEAR TERM WITH PROJECT CONDITIONS 

The AM and PM peak hour traffic volumes generated by the project and described in Chapter 3 were added to the 
Near Term No Project conditions traffic volumes to estimate the Near Term With Project volumes.  The AM and 
PM peak hour traffic volumes are shown on Figure 9.   

For the Near Term With Project conditions analysis, access to the project site would be provided via four 
driveways along Main Street: opposite Sandy Lane, between Sandy Lane and Live Oak Avenue (called Project 
Driveway Center), opposite Live Oak Avenue, and east of Live Oak Avenue (Project Driveway East); and one 
driveway on Bridgehead Road, north of Main Street.  The analysis assumes that the five intersections providing 
full access to the project site would be signalized as part of the project (see Chapter 6 for project access 
analysis). 

Table 8 summarizes the intersection LOS analysis results of the Near Term With Project conditions.  Appendix B 
contains the LOS calculation worksheets.  Under Near Term With Project conditions, all study intersections would 
continue to operate at acceptable service levels during the AM peak hour.  The addition of project traffic would 
cause the following study intersections to operate at unacceptable service levels during the PM peak hour: 

#3 The stop-controlled southbound approach at the Wilbur Avenue/Southbound SR 160 Ramps intersection 
would operate at LOS F (delay >60 seconds).  However, the intersection would not satisfy the MUTCD 
peak hour signal warrant with the addition of project generated traffic.  Thus, the proposed project would 
not cause a significant impact at this intersection under Near Term With Project conditions. 

#11 The signalized Main Street/Bridgehead Road/Neroly Road intersection would operate at LOS E (v/c = 
0.92 and delay = 56 seconds). 

#16 The all-way stop-controlled Oakley Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds), and the intersection would satisfy the MUTCD peak hour signal warrant with the addition of 
project generated traffic.  

#23 The all-way stop-controlled Neroly Road/Live Oak Avenue intersection would operate at LOS F (delay = 
50 seconds), and the intersection would satisfy the MUTCD peak hour signal warrant with the addition of 
project generated traffic.   
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TABLE 8 
NEAR TERM (2010) WITH AND WITHOUT PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY  

NEAR TERM NO PROJECT NEAR TERM WITH PROJECT
CCTALOS HCM CCTALOS HCM 

Intersection Control1
Peak
Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

1.  Wilbur Avenue/Minaker 
Drive Signal 

AM
PM

0.25
0.23

A
A

10
9

A
A

0.26
0.24

A
A

10
9

B
A

2. Wilbur Avenue/Viera Avenue SSSC 
AM
PM

--
--

--
--

2 (14) 
1 (14) 

A (B) 
A (B) 

--
--

--
--

2 (15) 
1 (15) 

A (C)
A (C)

3. Wilbur Avenue/SR 160 SB 
Ramps SSSC

AM
PM

--
--

--
--

3 (11) 
7 (26) 

A (B) 
A (D) 

--
--

--
--

4 (12) 
25 (>60)

A (B)
D (F)

4. Wilbur Avenue/SR 160 NB 
Ramps SSSC

AM
PM

--
--

--
--

1 (11) 
3 (16) 

A (B) 
A (C) 

--
--

--
--

1 (12) 
3 (20) 

A (B)
A (C)

5. Wilbur Avenue/Bridgehead 
Road AWSC

AM
PM

--
--

--
--

12
10

B
A

--
--

--
--

15
15

B
C

6. East 18th Street/Hillcrest 
Avenue Signal 

AM
PM

0.33
0.57

A
A

19
26

B
C

0.35
0.61

A
B

19
28

B
C

7. East 18th Street/Viera 
Avenue Signal 

AM
PM

0.42
0.49

A
A

7
6

A
A

0.45
0.56

A
A

7
7

A
A

8. East 18th Avenue/Phillips 
Lane Signal 

AM
PM

0.20
0.32

A
A

14
16

B
B

0.22
0.36

A
A

14
16

B
B

9. Main Street/SR 160 SB 
Ramps Signal 

AM
PM

0.41
0.46

A
A

16
29

B
C

0.47
0.58

A
A

15
29

B
C

10. Main Street/SR 160 NB 
Ramps Signal 

AM
PM

0.51
0.60

A
A

11
18

B
B

0.57
0.72

A
C

11
23

B
C

11. Main Street/Bridgehead 
Road/Neroly Road Signal 

AM
PM

0.39
0.77

A
C

20
36

B
D

0.47
0.92

A
E

20
56

C
E

12. Main Street/Sandy Lane SSSC/
Signal 4

AM
PM

--
--

--
--

0 (20) 
1 (>60)

A (C) 
A (F) 

0.50
0.70

A
B

6
16

A
B

13. Main Street/Live Oak 
Avenue Signal 

AM
PM

0.42
0.54

A
A

7
4

A
A

0.56
0.80

A
C

17
31

B
C

14. Main Street/Big Break Road Signal 
AM
PM

0.46
0.54

A
A

16
26

B
C

0.53
0.66

A
B

15
21

B
C

15. Oakley Road/Neroly Road AWSC 
AM
PM

--
--

--
--

12
15

B
B

--
--

--
--

13
23

B
C

16. Oakley Road/Live Oak 
Avenue AWSC

AM
PM

--
--

--
--

9
10

A
A

--
--

--
--

12
>60 

B
F

17. Oakley Road/Empire 
Avenue Signal 

AM
PM

0.27
0.43

A
A

19
23

B
C

0.31
0.52

A
A

19
26

B
C
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TABLE 8 
NEAR TERM (2010) WITH AND WITHOUT PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY  

NEAR TERM NO PROJECT NEAR TERM WITH PROJECT
CCTALOS HCM CCTALOS HCM 

Intersection Control1
Peak
Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

18. Main Street/Empire Avenue Signal 
AM
PM

0.39
0.48

A
A

19
20

B
B

0.43
0.60

A
A

20
22

B
C

19. Main Street/Vintage 
Parkway Signal 

AM
PM

0.39
0.41

A
A

11
11

B
B

0.44
0.50

A
A

12
12

B
B

20. Main Street/O’Hara Avenue Signal 
AM
PM

0.52
0.66

A
B

11
13

B
B

0.60
0.82

A
D

14
23

B
C

21. Cypress Road/Empire 
Avenue Signal 

AM
PM

0.24
0.33

A
A

11
12

B
B

0.27
0.39

A
A

11
12

B
B

22. Cypress Road/Main Street Signal 
AM
PM

0.35
0.38

A
A

22
34

C
C

0.39
0.46

A
A

23
29

C
C

23. Neroly Road/Live Oak 
Avenue AWSC

AM
PM

--
--

--
--

12
12

B
B

--
--

--
--

17
50

C
F

24. Laurel Road/Live Oak 
Avenue Signal 

AM
PM

0.32
0.33

A
A

10
9

A
A

0.37
0.43

A
A

13
13

B
B

25. Laurel Road/Empire Avenue Signal 
AM
PM

0.49
0.61

A
B

21
30

C
C

0.51
0.65

A
B

22
32

C
C

26. Bridgehead Road/Project 
Driveway 

N/A/
Signal 

AM
PM

--
--

--
--

--
--

--
--

0.36
0.36

A
A

10
11

A
B

27. Main Street/Project 
Driveway Center 

N/A/
Signal 

AM
PM

--
--

--
--

--
--

--
--

0.47
0.67

A
B

4
11

A
B

28. Main Street/Project 
Driveway East 

N/A/
Signal 

AM
PM

--
--

--
--

--
--

--
--

0.45
0.63

A
B

3
7

A
A

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.  Delay 
for worst approach is shown in brackets.   

4.  Intersection is side-street stop-controlled under Near Term No Project conditions, but will be signalized under Near Term with Project 
conditions.

Source: Fehr & Peers, 2006.
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NEAR TERM INTERSECTION IMPACTS AND MITIGATIONS 

Based on the application of the significance criteria presented in Chapter 1, three significant impacts were 
identified.  These impacts and mitigation are described below. 

IMPACT 1: The addition of project traffic would cause the signalized Main Street/Bridgehead 
Road/Neroly Road intersection (#11) to operate at unacceptable LOS E during 
the PM peak hour, causing a significant impact under Near Term With Project 
conditions.

ANALYSIS: The intersection would operate at an acceptable LOS under Near Term No 
Project conditions (LOS C [v/c = 0.77] based on CCTALOS and LOS D [delay = 
36 seconds] based on HCM) during the PM peak hour.  The proposed project 
would cause the intersection to operate at unacceptable LOS E (v/c = 0.92 and 
delay = 56 seconds) during the PM peak hour.  The intersection would operate at 
a deficient level due to project traffic added to the eastbound and southbound 
approaches of the intersection.   

MITIGATION MEASURE 1: Currently, the southbound approach provides one exclusive right-turn lane, one 
shared through/left-turn lane, and an exclusive left-turn lane.  Mitigation of the 
unacceptable conditions at Main Street/Bridgehead Road/Neroly Road 
intersection shall be achieved by adding a second exclusive left-turn lane to 
provide one exclusive right-turn lane, one through lane, and two left-turn lanes on 
the southbound approach.  This improvement is part of the Main Street widening 
project which is included in the City’s Capital Improvement Program and 
Transportation Impact Fee Program.  The project shall contribute to this 
mitigation by paying its fair share of the cost through the payment of the City’s 
Transportation Impact Fee. 

The Main Street/Bridgehead Road/Neroly Road intersection would operate at LOS D (v/c = 0.87 and delay = 42 
seconds) during the PM peak hour with implementation of this mitigation measure.  This impact would be reduced 
to a less-than-significant level with the implementation of this mitigation measure. 

IMPACT 2: The addition of project traffic would cause the all-way stop-controlled Oakley 
Road/Live Oak Avenue intersection (#16) to operate at unacceptable LOS F 
during the PM peak hour.  The forecasted PM peak hour intersection volumes 
would also satisfy the MUTCD peak hour signal warrant.  This is a significant 
impact under Near Term With Project conditions. 

ANALYSIS: The intersection would operate at acceptable LOS A (delay = 10 seconds) under 
Near Term No Project conditions.  The proposed project would cause the 
intersection to operate at unacceptable LOS F (delay > 60 seconds) during the 
PM peak hour.  The intersection would operate at a deficient level due to project 
traffic added to the northbound and southbound approaches of the intersection.   
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MITIGATION MEASURE 2: Mitigation of the unacceptable conditions at the Oakley Road/Live Oak Avenue 
intersection shall be achieved by signalizing the intersection and providing 
exclusive left-turn lanes on all approaches2.  The installation of a signal at the 
Oakley Road/Live Oak Avenue intersection is included in the City’s 
Transportation Impact Fee Program.  The project shall contribute to this 
mitigation by paying its fair share of the cost through the payment of the City’s 
Transportation Impact Fee. 

The Oakley Road/Live Oak Avenue intersection would operate at acceptable LOS (LOS A [v/c = 0.46] based on 
CCTALOS and LOS B [delay = 16 seconds] based on HCM) during the PM peak hour with implementation of this 
mitigation measure.  This impact would be reduced to a less-than-significant level with the implementation of 
this mitigation measure. 

IMPACT 3: The addition of project traffic would cause the all-way stop-controlled Neroly 
Road/Live Oak Avenue intersection (#23) to operate at unacceptable LOS F 
during the PM peak hour.  The forecasted PM peak hour intersection volumes 
would also satisfy the MUTCD peak hour signal warrant.  This is a significant 
impact under Near Term With Project conditions. 

ANALYSIS: The intersection would operate at acceptable LOS B (delay = 12 seconds) under 
Near Term No Project conditions.  The proposed project would cause the 
intersection to operate at unacceptable LOS F (delay = 50 seconds) during the 
PM peak hour.  The intersection would operate at a deficient level due to project 
traffic added to the southbound through and left-turn, northbound through, and 
westbound right-turn movements at the intersection.   

MITIGATION MEASURE 3: Mitigation of the unacceptable conditions at the Neroly Road/Live Oak Avenue 
intersection shall be achieved by signalizing the intersection and providing 
exclusive left-turn lanes on the northbound and southbound approaches3.  The 
installation of a signal at the Neroly Road/Live Oak Avenue intersection is 
included in the City’s Transportation Impact Fee Program.  The project shall 
contribute to this mitigation by paying its fair share of the cost through the 
payment of the City’s Transportation Impact Fee. 

The Neroly Road/Live Oak Avenue intersection would operate at acceptable LOS (LOS A [v/c = 0.51] based on 
CCTALOS and LOS C [delay = 25 seconds] based on HCM) during the PM peak hour with implementation of this 

                                                     
2 This analysis is intended to examine the general correlation between the planned level of future development and the need to install new 
traffic signals.  It estimates future development-generated traffic compared against a sub-set of the standard traffic signal warrants 
recommended in the Federal Highway Administration Manual on Uniform Traffic Control Devices and associated State guidelines.  This 
analysis should not serve as the only basis for deciding whether and when to install a signal.  To reach such a decision, the full set of warrants 
should be investigated based on field-measured, rather than forecast, traffic data and a thorough study of traffic and roadway conditions by an 
experienced engineer.  Furthermore, the decision to install a signal should not be based solely upon the warrants, since the installation of 
signals can lead to certain types of collisions.  The City of Oakley should undertake regular monitoring of actual traffic conditions and accident 
data, and timely re-evaluation of the full set of warrants in order to prioritize and program intersections for signalization. 

3 See Footnote 2.
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mitigation measure.  This impact would be reduced to a less-than-significant level with the implementation of 
this mitigation measure. 

NEAR TERM WITH PROJECT MITIGATED CONDITIONS 

All intersections would operate at acceptable conditions with the implementation of the recommended mitigation 
measures outlined in the previous section.  Table 9 summarizes the LOSs at the study intersection after the 
implementation of these recommended improvements. 

TABLE 9  
MITIGATED NEAR TERM (2010) WITH PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

NEAR TERM WITH PROJECT NEAR TERM WITH PROJECT 
MITIGATED 

CCTALOS HCM CCTALOS HCM 
Study Intersection Control1

Peak
 Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

11. Main Street/Bridgehead 
Road/Neroly Road Signal 

AM
PM

0.47
0.92

A
E

20
56

C
E

0.45
0.87

A
D

18
42

B
D

16. Oakley Road/Live Oak 
Avenue  

AWSC/
Signal 

AM
PM

--
--

--
--

12
>60 

B
F

0.29
0.46

A
A

13
16

B
B

23. Neroly Road/Live Oak 
Avenue  

AWSC/
Signal 

AM
PM

--
--

--
--

17
50

C
F

0.43
0.51

A
A

24
25

C
C

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.  Delay 
for worst approach is shown in brackets.   

Source: Fehr & Peers, 2006.
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NEAR TERM CONDITIONS FREEWAY OPERATIONS ANALYSIS 

Table 10 summarizes the freeway delay index analysis results under Near Term No Project and Near Term With 
Project conditions.  Based on the analysis, the study freeway segments would satisfy their established TSO in 
both the AM and PM peak hour periods.  As there are no significant impacts associated with the project for 
freeway delay, no mitigation is required. 

TABLE 10 
NEAR TERM (YEAR 2010) WITH AND WITHOUT PROJECT CONDITIONS 

FREEWAY DELAY INDEX SUMMARY  

Near Term No Project Near Term With Project Freeway Segment Peak
Hour TSO1

EB or NB2 WB or SB3 EB or NB2 WB or SB3

SR 4 between Hillcrest Avenue 
and SR 160/SR 4 Bypass 

AM
PM

2.5
2.5

1.0
1.1

1.0
1.0

1.0
1.1

1.0
1.0

SR 160 between SR 4/SR 4 
Bypass and Main Street 

AM
PM

2.5
2.5

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 160 between Main Street 
and Wilbur Avenue 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 160 between Wilbur Avenue 
and Antioch Bridge Toll Plaza 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 4 Bypass between SR 4/SR 
160 and Laurel Road 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 4 Bypass between Laurel 
Road and Lone Tree Way 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

Results in bold represent freeway segments exceeding established TSO 
1. Traffic Service Objective (TSO) as established by CCTA. 
2. Delay index in the eastbound or northbound direction. 
3. Delay index in the westbound or southbound direction. 

Source: Fehr & Peers, 2006.
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5. CUMULATIVE TRAFFIC CONDITIONS 

This chapter discusses Cumulative (year 2030) traffic conditions based on conditions under the buildout of the 
City’s General Plan, both without and with the project. 

CUMULATIVE ROADWAY IMPROVEMENTS 

Significant roadway network changes are expected in the study area in the future.  Major roadway improvements 
planned for the near future and assumed to be completed for the Cumulative conditions analysis include: 

 Completion of segment 2 of the SR 4 Bypass as a four-lane freeway between Lone Tree Way and Balfour 
Road with full interchanges at Sand Creek Road and Balfour Road 

 Completion of segment 3 of the SR 4 Bypass between Balfour Road and Vasco Road a two-lane expressway 
with intersections at Marsh Creek Road and Walnut Avenue 

 Widening of SR 4 freeway to provide three mixed-flow lanes and one high-occupancy vehicle (HOV) lane in 
each direction west of Hillcrest Avenue  

 Widening of Main Street to a six lane arterial between Big Break Road and SR 160 

 Completion of the Main Street Bypass in downtown Oakley 

 Widening of Laurel Road to a four-lane arterial between Empire Avenue and Main Street   

 Extension of Live Oak Avenue from Main Street to Wilbur Avenue  

 Completion of the connector ramps between SR 4 Bypass and SR 160.  Since the completion of these ramps 
is not currently fully funded, a supplemental analysis without the completion of these ramps is presented in 
Appendix E.  Thus, if the connector ramps between SR 4 Bypass and SR 160 are not constructed, impacts 
and mitigations presented in Appendix E would be applicable instead of the impacts and mitigations 
presented in this chapter.   

Figure 10 shows the expected lane configurations and traffic controls under Cumulative conditions. 

CUMULATIVE TRAFFIC FORECASTS 

Similar to the Near Term conditions, the CCTA Decennial Countywide Travel Demand Model was selected as the 
most appropriate tool to forecast Cumulative (2030) No Project AM and PM peak hour intersection volumes.  The 
CCTA model was executed for years 2005 and 2030 and the results were used to develop intersection turning 
movement volumes through the “Furnessing” technique, an iterative process which develops future turning 
movement volumes by applying the difference between the base model volumes and the existing intersection 
counts to future model approach and departure volumes. 

Year 2030 Travel Demand Model 

The year 2030 roadway network included in the Countywide Model was reviewed and updated to include the 
Cumulative roadway improvements previously discussed.  The year 2030 land use database in the Countywide 
model is based on ABAG Projections 2005.  In order to include all of the future planned development expected in 
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Oakley, the land use database within the City of Oakley was modified to reflect the buildout of the City’s General 
Plan.

The City of Oakley General Plan identifies the northwest area of Oakley as being predominantly commercial and 
industrial, and allows for relatively high intensities of employment-based development.  However, based on 
specific proposed developments in the area, and similar commercial and industrial developments in other parts of 
East Contra Costa County, the likely intensity of development in the study area is lower than the maximum 
envisioned in the General Plan.  Therefore, to represent a more realistic analysis of future conditions, and to be 
consistent with recent studies in the area, less intense employment is assumed for the Northwest Oakley area.  
This is consistent with the assumptions in the proposed Cline Property Specific Plan.  Table 11 compares the 
assumptions between the maximum buildout allowed by the General Plan and the reduced employment scenario 
used for this analysis.  In general, the reduced employment scenario, which assumes less developable area, 
lower floor-area ratios (FAR), and more square feet per employee, results in 40 percent fewer jobs in the study 
area than the General Plan buildout scenario (11,400 compared to 18,900).  The reduced employment scenario 
would still provide higher density employment in the Northwest Oakley area as compared to the ABAG 
Projections 2005 (11,400 compared to 9,980 jobs).  

TABLE 11 
CUMULATIVE CONDITIONS 

LAND DEVELOPMENT ASSUMPTIONS 

Scenario1 Building Area 
(SF)

Average FAR 
(SF/acre) 

Building Area/Job 
(SF/job) Total Jobs 

ABAG Projections 2005 N/A N/A N/A 9,980 
Maximum Buildout under General 

Plan N/A 0.40 to 2.0 250 to 600 18,900 

Reduced Employment 6,991,000 0.25 to 0.30 350 to 1,000 11,400 

1.  For all scenarios, the Northwest Oakley study area consists of about 660 acres bounded by SR 4 and SR 160 freeways to 
the west, the water to the north, Big Break Road and Main Street to the east, and Oakley Road to the south.   

Source:  ABAG, City of Oakley, Richard Loewke, Sedway Group. 

Year 2030 intersection Volume Forecasts 

Similar to the Near Term intersection volumes, the Cumulative conditions intersection turning movement volumes 
were developed by “Furnessing” year 2005 and 2030 AM and PM peak hour model forecasts.  Intersection 
volumes were also adjusted to present consistent volumes throughout the study area.  The Cumulative (2030) No 
Project AM and PM peak hour intersection volumes are presented on Figure 11.  Due to general growth in the 
region, traffic volumes in the study area are generally higher than under the Near Term scenario. 

ANALYSIS OF CUMULATIVE NO PROJECT CONDITIONS 

The Cumulative (year 2030) No Project conditions analysis was performed using the same methods previously 
discussed.  Table 12 summarizes the intersection LOS analysis of the Cumulative No Project conditions.  
Appendix B contains the LOS calculation worksheets.  In general, most study intersections operate with worse 
LOS under the Cumulative conditions than under Near Term conditions.  Based on the analysis, the following 
intersections would operate at unacceptable conditions under the Cumulative No Project conditions: 
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TABLE 12 
CUMULATIVE (2030) WITH AND WITHOUT PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CUMULATIVE NO PROJECT CUMULATIVE WITH PROJECT
CCTALOS HCM CCTALOS HCM 

Intersection Control1 Peak Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

1.  Wilbur Avenue/Minaker 
Drive Signal 

AM
PM

0.35
0.38

A
A

11
9

B
A

0.35
0.39

A
A

11
9

B
A

2. Wilbur Avenue/Viera Avenue SSSC 
AM
PM

--
--

--
--

3 (26) 
2 (37)

A (D) 
A (E)

--
--

--
--

3 (29) 
3 (50)

A (D)
A (F)

3. Wilbur Avenue/SR 160 SB 
Ramps

SSSC AM 
PM

--
--

--
--

17 (>60)
>60 (>60)

C (F)
F (F) 

--
--

--
--

43 (>60)
>60 (>60)

E (F)
F (F)

4. Wilbur Avenue/SR 160 NB 
Ramps SSSC

AM
PM

--
--

--
--

13 (39)
8 (53)

B (E)
A (F)

--
--

--
--

18 (59)
12 (>60)

C (F)
B (F)

5. Wilbur Avenue/Bridgehead 
Road AWSC

AM
PM

--
--

--
--

>60 
41

F
E

--
--

--
--

>60 
>60 

F
F

6. East 18th Street/Hillcrest 
Avenue Signal 

AM
PM

0.44
0.72

A
C

21
40

C
D

0.46
0.75

A
C

21
44

C
D

7. East 18th Street/Viera 
Avenue Signal 

AM
PM

0.40
0.51

A
A

7
7

A
A

0.42
0.55

A
A

7
8

A
A

8. East 18th Avenue/Phillips 
Lane Signal 

AM
PM

0.29
0.50

A
A

19
24

B
C

0.31
0.57

A
A

14
24

B
C

9. Main Street/SR 160 SB 
Ramps Signal 

AM
PM

0.53
0.72

A
C

18
28

B
C

0.60
0.89

A
D

19
43

B
D

10. Main Street/SR 160 NB 
Ramps Signal 

AM
PM

0.58
0.69

A
B

15
22

B
C

0.67
0.83

B
D

15
40

B
D

11. Main Street/Bridgehead 
Road/Neroly Road Signal 

AM
PM

0.51
0.70

A
B

21
24

C
C

0.61
0.81

B
D

24
28

C
C

12. Main Street/Sandy Lane Signal 
AM
PM

0.32
0.53

A
A 6

A
A

0.44
0.71

A
C

9
21

A
C

13. Main Street/Live Oak 
Avenue Signal 

AM
PM

0.57
0.60

A
B

22
25

C
C

0.67
0.84

B
D

21
41

C
D

14. Main Street/Big Break Road Signal 
AM
PM

0.73
0.75

C
C

23
29

C
C

0.79
0.86

C
D

25
33

C
D

15. Oakley Road/Neroly Road AWSC 
AM
PM

--
--

--
--

40
49

E
E

--
--

--
--

47
>60

E
F

16. Oakley Road/Live Oak 
Avenue AWSC

AM
PM

--
--

--
--

27
>60 

D
F

--
--

--
--

>60 
>60

F
F
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TABLE 12 
CUMULATIVE (2030) WITH AND WITHOUT PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CUMULATIVE NO PROJECT CUMULATIVE WITH PROJECT
CCTALOS HCM CCTALOS HCM 

Intersection Control1 Peak Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

17. Oakley Road/Empire 
Avenue Signal 

AM
PM

0.47
0.67

A
B

21
34

C
C

0.52
0.78

A
C

23
47

C
D

18. Main Street/Empire Avenue Signal 
AM
PM

0.58
0.87

A
D

24
49

C
D

0.64
0.97

B
E

26
66

C
E

19. Main Street/Vintage 
Parkway Signal 

AM
PM

0.24
0.30

A
A

8
7

A
A

0.28
0.38

A
A

8
7

A
A

20. Main Street/O’Hara 
Avenue4 Signal 

AM
PM

0.43
0.66

A
B

13
16

B
B

0.51
0.81

A
D

13
25

B
C

21. Cypress Road/Empire 
Avenue Signal 

AM
PM

0.45
0.50

A
A

13
17

B
B

0.49
0.58

A
A

15
19

B
B

22. Cypress Road/Main Street Signal 
AM
PM

0.69
0.77

B
C

32
52

C
D

0.73
0.84

C
D

39
53

D
D

23. Neroly Road/Live Oak 
Avenue AWSC

AM
PM

--
--

--
--

31
24

D
C

--
--

--
--

44
56

E
F

24. Laurel Road/Live Oak 
Avenue Signal 

AM
PM

0.56
0.58

A
A

15
15

B
B

0.58
0.62

A
B

16
16

B
B

25. Laurel Road/Empire Avenue Signal 
AM
PM

0.98
0.93

E
E

61
79

E
E

0.99
0.98

E
E

66
98

E
F

26. Bridgehead Road/Project 
Driveway N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.44
0.37

A
A

8
12

A
B

27. Main Street/Project 
Driveway Center N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.40
0.59

A
A

3
11

A
B

28. Main Street/Project 
Driveway West N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.42
0.55

A
A

3
7

A
A

29. Live Oak Avenue/Project 
Driveway  N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.31
0.61

A
B

10
18

B
B

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.
Delay for worst approach is shown in brackets.   

Source: Fehr & Peers, 2006.
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#2 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/Vierra Avenue 
intersection would operate at LOS E (delay = 37 seconds) during the PM peak hour.  However, the 
intersection volumes would not satisfy the MUTCD peak hour signal warrant.  

#3 The stop-controlled southbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
southbound ramps intersection would operate at LOS F (delay > 60 seconds) during both AM and PM 
peak hour, and the intersection would satisfy the MUTCD peak hour signal warrant. 

#4 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
northbound ramps intersection would operate at LOS E (delay = 39 seconds) during the AM peak hour 
and LOS F (delay = 53 seconds) during the PM peak hour.  The intersection would satisfy the MUTCD 
peak hour signal warrant. 

#5 The all-way stop-controlled Wilbur Avenue/Bridgehead Road intersection would operate at LOS F 
(delay > 60 seconds) during the AM peak hour and LOS E (delay = 41 seconds) during the PM peak 
hour.  The intersection would satisfy the MUTCD peak hour signal warrant. 

#15 The all-way stop-controlled Oakley Road/Neroly Road intersection would operate at LOS E during both 
AM and PM peak hours (delay = 40 seconds during the AM peak hour and delay = 49 seconds during the 
PM peak hour).  The intersection would satisfy the MUTCD peak hour signal warrant. 

#16 The all-way stop-controlled Oakley Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds)  during the PM peak hour and would satisfy the MUTCD peak hour signal warrant. 

#25 The signalized Laurel Road/Empire Avenue intersection would operate at LOS E during both AM and PM 
peak hours (v/c = 0.98 and delay = 61 seconds during the AM peak hour and v/c = 0.93 and delay = 79 
seconds during the PM peak hour). 

CUMULATIVE WITH PROJECT CONDITIONS 

The AM and PM peak hour traffic volumes generated by the project and described in Chapter 3 were added to the 
Cumulative No Project conditions traffic volumes to estimate the Cumulative With Project volumes.  The AM and 
PM peak hour traffic volumes are shown on Figure 12.   

As previously mentioned, Live Oak Avenue would be extended north from Main Street over the BNSF railroad 
tracks to Wilbur Avenue.  The proposed project would take additional access on Live Oak Avenue.  The analysis 
assumes that the access point on Live Oak Avenue would be signalized as part of the project (see Chapter 6 for 
project access analysis).  Due to their proximity to each other, signal timing and phasing at the Live Oak Avenue/ 
Project Driveway and Main Street/Live Oak Avenue intersections will be coordinated. 

Table 12 summarizes the intersection LOS analysis results of the Cumulative With Project conditions.  Appendix 
B contains the LOS calculation worksheets.  Based on thresholds presented in Table 3, the following study 
intersections would continue to operate at unacceptable service levels under Cumulative With Project conditions.  
These intersections would operate at unacceptable service levels regardless of the proposed project.  However, 
the proposed project would contribute to the unacceptable service levels: 

#2 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/Vierra Avenue 
intersection would operate at LOS F (delay = 50 seconds) during the PM peak hour.  However, the 
intersection volumes would not satisfy the MUTCD peak hour signal warrant.  Thus, the proposed project 
would not cause a significant impact at this intersection under Cumulative With Project conditions. 
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#3 The stop-controlled southbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
southbound ramps intersection would operate at LOS F (delay > 60 seconds) during both AM and PM 
peak hour, and the intersection would satisfy the MUTCD peak hour signal warrant. 

#4 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
northbound ramps intersection would operate at LOS F during both AM and PM peak hours (delay = 59 
seconds during the AM peak hour and delay > 60 seconds during the PM peak hour).  The intersection 
would satisfy the MUTCD peak hour signal warrant.  

#5 The all-way stop-controlled Wilbur Avenue/Bridgehead Road intersection would operate at LOS F 
(delay > 60 seconds) during both AM and PM peak hours.  The intersection would satisfy the MUTCD 
peak hour signal warrant. 

#15 The all-way stop-controlled Oakley Road/Neroly Road intersection would operate at LOS E (delay = 47 
seconds) during the AM peak hour and LOS F (delay > 60 seconds) during the PM peak hour.  The 
intersection would satisfy the MUTCD peak hour signal warrant. 

#16 The all-way stop-controlled Oakley Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds) during both AM and PM peak hours and would satisfy the MUTCD peak hour signal warrant. 

#25 The signalized Laurel Road/Empire Avenue intersection would operate at unacceptable LOS during both 
AM and PM peak hours (intersection would operate at LOS E during both peak hours [v/c = 0.99 during 
AM peak hour and v/c= 0.98 during the PM peak hour] based on CCTALOS; and it would operate at LOS 
E [delay = 66 seconds] during the AM peak hour and LOS F [delay = 98 seconds] during the PM peak 
hour based on HCM). 

The following intersections would operate at acceptable service levels under Cumulative No Project conditions.  
The addition of project would cause the LOS at these intersections to decline to an unacceptable level: 

#18 The signalized Main Street/Empire Avenue intersection would operate at unacceptable LOS E during the 
PM peak hour (v/c = 0.97 and delay = 66 seconds based on HCM).   

#23 The all-way stop-controlled Neroly Road/Live Oak Avenue intersection would operate at LOS E (delay = 
44 seconds) during the AM peak hour and LOS F (delay = 56 seconds) during the PM peak hours.  The 
intersection would satisfy the MUTCD peak hour signal warrant.  

The Main Street/Northbound SR 160 Ramps intersection (#10) would operate at acceptable LOS D (v/c = 0.83, 
and delay = 40 seconds) during the PM peak hour under Cumulative With Project conditions.  As indicated in 
previous analysis (Main Street Widening Project Final Traffic Analysis Report, August 2006) and confirmed by this 
analysis, queues on the SR 160 northbound off-ramp are forecast to spill back onto the freeway during portions of 
the PM peak hour by the year 2030.  However, based on the significance criteria used for this analysis, the queue 
spill back is not considered a significant impact.  As stated in the Main Street Widening Project Final Traffic 
Analysis Report, improvement options, such as reconfiguring the interchange or lengthening the off-ramp, may 
reduce the expected congestion on the SR 160 northbound off-ramp.  Although no interchange improvements 
have yet been identified, City of Oakley is committed to working with City of Antioch and Caltrans to study options 
that would address traffic operations issues at the Main Street Interchange. 

CUMULATIVE INTERSECTION IMPACTS AND MITIGATIONS 

Based on the application of the significance criteria presented in Chapter 1, eight significant impacts were 
identified.  These impacts and mitigation are described below. 
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IMPACT 4: The addition of project traffic to side-street stop-controlled Wilbur Avenue/SR 160 
southbound ramps intersection (#3) would contribute to the unacceptable LOS F 
conditions during the PM peak hour.  The forecasted PM peak hour intersection 
volumes would also satisfy the MUTCD peak hour signal warrant.  This is a 
significant impact under Cumulative With Project conditions because the 
proposed project would contribute to the unacceptable LOS at the intersection. 

ANALYSIS: The stop-controlled southbound approach of the intersection would operate at 
unacceptable LOS F (delay > 60 seconds) during the PM peak hour regardless 
of the proposed project.  The proposed project would contribute to the 
unacceptable conditions by adding traffic to the intersection.   

MITIGATION MEASURE 4: Mitigation of the unacceptable conditions at the Wilbur Avenue/SR 160 
southbound ramps intersection shall be achieved by signalizing the intersection4.
Due to its proximity to the Wilbur Avenue/SR 160 northbound ramps and Wilbur 
Avenue/Bridgehead Road intersections, the three intersections shall be 
signalized at the same time and signal timings and phasings shall be 
coordinated.  The intersection is located in the City of Antioch, and this 
improvement is not included in a funding document.  The project shall contribute 
to this mitigation by paying its fair share of the cost as determined by the Cities of 
Antioch and Oakley.   

The Wilbur Avenue/SR 160 southbound ramps intersection would operate at acceptable LOS C (v/c = 0.74 and 
delay = 29 seconds) during the PM peak hour with implementation of this mitigation measure.  Analysis using 
traffic simulation software indicates that if signal timing and phasing at this intersection are coordinated with the 
recommended signals at Wilbur Avenue/SR 160 northbound ramps and Wilbur Avenue/ Bridgehead Road 
intersections (see Mitigations 5 and 6), the three intersections as a system would operate at acceptable LOS and 
queues would not spill back.  This impact would be reduced to a less-than-significant level with the 
implementation of this mitigation measure. 

IMPACT 5: The addition of project traffic to side-street stop-controlled Wilbur Avenue/SR 160 
northbound ramps intersection (#4) would contribute to the unacceptable LOS F 
conditions during both AM and PM peak hours.  The forecasted AM and PM peak 
hour intersection volumes would also satisfy the MUTCD peak hour signal 
warrant.  This is a significant impact under Cumulative With Project conditions 
because the proposed project would contribute to the unacceptable LOS at the 
intersection. 

ANALYSIS: The stop-controlled northbound approach of the intersection would operate at 
unacceptable LOS E (delay = 39 seconds) during the AM peak hour and LOS F 
(delay = 53 seconds) during the PM peak hour under Cumulative No Project 
conditions.  The proposed project would contribute to the unacceptable 
conditions by adding traffic to the intersection and cause the intersection to 
operate at unacceptable LOS F (delay > 60 seconds) during both AM and PM 
peak hours.   

                                                     
4 See Footnote 2.
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MITIGATION MEASURE 5: Mitigation of the unacceptable conditions at the Wilbur Avenue/SR 160 
northbound ramps intersection shall be achieved by signalizing the intersection5.
Due to its proximity to the Wilbur Avenue/SR 160 southbound ramps and Wilbur 
Avenue/Bridgehead Road intersections, the three intersections shall be 
signalized at the same time and signal timings and phasings shall be 
coordinated.  The intersection is located in the City of Antioch, and this 
improvement is not included in a funding document.  The project shall contribute 
to this mitigation by paying its fair share of the cost as determined by the Cities of 
Antioch and Oakley.   

The Wilbur Avenue/SR 160 northbound ramps intersection would operate at acceptable LOS during both AM and 
PM peak hours (the intersection would operate at LOS A [v/c = 0.44 during the AM peak hour and v/c = 0.46 
during the PM peak hour] based on CCTALOS and would operate at LOS B [delay = 12 seconds during the AM 
peak hour and delay = 15 seconds during the PM peak hour] based on HCM) with implementation of this 
mitigation measure.  Analysis using traffic simulation software indicates that if signal timing and phasing at this 
intersection are coordinated with the recommended signals at Wilbur Avenue/SR 160 southbound ramps and 
Wilbur Avenue/Bridgehead Road intersections (see Mitigations 4 and 6), the three intersections as a system 
would operate at acceptable LOS and queues would not spill back from any of the three intersections.  This 
impact would be reduced to a less-than-significant level with the implementation of this mitigation measure. 

IMPACT 6: The addition of project traffic to all-way stop-controlled Wilbur Avenue/ 
Bridgehead Road intersection (#5) would contribute to the unacceptable LOS F 
conditions during the AM peak hour and cause the intersection to operate at LOS 
F during the PM peak hour.  The forecasted AM and PM peak hour intersection 
volumes would also satisfy the MUTCD peak hour signal warrant.  This is a 
significant impact under Cumulative With Project conditions because the 
proposed project would contribute to the unacceptable LOS at the intersection. 

ANALYSIS: The all-way stop-controlled intersection would operate at unacceptable LOS F 
(delay > 60 seconds) during the AM peak hour and LOS E (delay = 41 seconds) 
during the PM peak hour under Cumulative No Project conditions.  The proposed 
project would contribute to the unacceptable conditions by adding additional 
traffic to the intersection and causing the intersection to operate at unacceptable 
LOS F (delay > 60 seconds) during both AM and PM peak hours 

MITIGATION MEASURE 6: Mitigation of the unacceptable conditions at the Wilbur Avenue/Bridgehead Road 
intersection shall be achieved by signalizing the intersection6 and providing 
exclusive left-turn lanes on the northbound and westbound approaches.  Due to 
its proximity to the Wilbur Avenue/SR 160 northbound ramps and Wilbur Avenue/ 
SR 160 southbound ramps intersections, the three intersections shall be 
signalized at the same time and signal timings and phasing shall be coordinated.  
The installation of a signal at the Wilbur Avenue/Bridgehead Road intersection is 
included in the City’s Transportation Impact Fee Program.  The project shall 

                                                     
5 See Footnote 2.

6 See Footnote 2.
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contribute to this mitigation by paying its fair share of the cost through the 
payment of the City’s Transportation Impact Fee. 

The Wilbur Avenue/Bridgehead Road intersection would operate at acceptable LOS during both AM and PM peak 
hours (the intersection would operate at LOS B [v/c = 0.62 during the AM peak hour and v/c = 0.61 during the PM 
peak hour] based on CCTALOS and would operate at LOS C [delay = 26 seconds during the AM peak hour and 
delay = 20 seconds during the PM peak hours] based on HCM) with implementation of this mitigation measure.  
Analysis using traffic simulation software indicates that if signal timing and phasing at this intersection are 
coordinated with the recommended signals at Wilbur Avenue/SR 160 northbound ramps and Wilbur Avenue/SR 
160 southbound ramps intersections (see Mitigations 4 and 5), the three intersections as a system would operate 
at acceptable LOS and queues would not spill back.  This impact would be reduced to a less-than-significant
level with the implementation of this mitigation measure. 

IMPACT 7: The addition of project traffic to the all-way stop-controlled Oakley Road/Neroly 
Road intersection (#15) would contribute to unacceptable LOS E conditions 
during the AM peak hour and cause the intersection to operate at unacceptable 
LOS F during the PM peak hour.  The forecasted AM and PM peak hour 
intersection volumes would also satisfy the MUTCD peak hour signal warrant.  
This is a significant impact under Cumulative With Project conditions because the 
proposed project would contribute to the unacceptable LOS at the intersection. 

ANALYSIS: The intersection would operate at unacceptable LOS E during both AM and PM 
peak hours (delay = 40 seconds during the AM peak hour and delay = 49 
seconds during the PM peak hour) under Cumulative No Project conditions.  The 
proposed project would contribute to unacceptable LOS E (delay = 47 seconds) 
during the AM peak hour and cause the intersection to operate at unacceptable 
LOS F (delay > 60 seconds) during the PM peak hour.  The intersection would 
operate at a deficient level regardless of the proposed project.  The proposed 
project would result in a further decline in an already unacceptable LOS at the 
intersection by adding traffic to the northbound and southbound approaches of 
the intersection.  

MITIGATION MEASURE 7: Mitigation of the unacceptable conditions at the Oakley Road/Neroly Road 
intersection shall be achieved by signalizing the intersection and providing 
exclusive left-turn lanes on all approaches7.  The installation of a signal at the 
Oakley Road/Neroly Road intersection is included in the City’s Transportation 
Impact Fee Program.  The project shall contribute to this mitigation by paying its 
fair share of the cost through the payment of the City’s Transportation Impact 
Fee.

The Oakley Road/Neroly Road intersection would operate at acceptable service level (LOS A [v/c = 0.50 during 
the AM peak hour and v/c = 0.47 during the PM peak hour] based on CCTALOS and LOS C [delay = 25 seconds 
during the AM peak hour and delay = 29 seconds during the PM peak hour] based on HCM) with implementation 
of this mitigation measure.  This impact would be reduced to a less-than-significant level with the 
implementation of this mitigation measure. 

                                                     
7 See Footnote 2.
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IMPACT 8: The addition of project traffic would cause the all-way stop-controlled Oakley 
Road/Live Oak Avenue intersection (#16) to operate at unacceptable LOS F 
during the AM peak hour and contribute to unacceptable LOS F conditions during 
the PM peak hour.  The forecasted AM and PM peak hour intersection volumes 
would also satisfy the MUTCD peak hour signal warrant.  This is a significant 
impact under Cumulative With Project conditions because the proposed project 
would contribute to the unacceptable LOS at the intersection. 

ANALYSIS: The intersection would operate at acceptable LOS D (delay = 27 seconds) during 
the AM peak hour and unacceptable LOS F (delay > 60 seconds) during the PM 
peak hour under Cumulative No Project conditions.  The proposed project would 
cause the intersection to operate at unacceptable LOS F (delay > 60 seconds) 
during the AM peak hour and contribute to LOS F (delay > 60 seconds) 
conditions during the PM peak hour.  The intersection would operate at a 
deficient level regardless of the proposed project.  The proposed project would 
result in a further decline in an already unacceptable LOS at this intersection by 
adding traffic to the northbound and southbound approaches of the intersection.  

MITIGATION MEASURE 8: Mitigation of the unacceptable conditions at the Oakley Road/Live Oak Avenue 
intersection shall be achieved by implementing Mitigation Measure 2. 

The Oakley Road/Live Oak Avenue intersection would operate at acceptable service level (LOS A [v/c = 0.56] 
based on CCTALOS and LOS C [delay = 25 seconds] based on HCM during the AM peak hour; and LOS B [v/c = 
0.67] based on CCTALOS and LOS D [delay = 40 seconds] based on HCM during the PM peak hour) with 
implementation of this mitigation measure.  This impact would be reduced to a less-than-significant level with 
the implementation of this mitigation measure. 

IMPACT 9: The addition of project traffic would cause the signalized Main Street/Empire 
Avenue intersection (#18) to operate at unacceptable LOS E during the PM peak 
hour, causing a significant impact under Cumulative With Project conditions.  

ANALYSIS: The intersection would operate at acceptable LOS D (v/c = 0.87 and delay = 49 
seconds) during the PM peak hour under Cumulative No Project conditions.  The 
proposed project would cause the intersection to operate at an unacceptable 
LOS E (v/c = 0.97 and delay = 66 seconds) during the PM peak hour.  The 
intersection would operate at a deficient level due to project traffic added to 
northbound left, westbound through, and eastbound through and right 
movements at the intersection. 

MITIGATION MEASURE 9: Mitigation of the unacceptable conditions at Main Street/Empire Avenue 
intersection shall be achieved by: 

 Adding a second exclusive left-turn lane on the westbound approach of the 
intersection;  

 Converting the exclusive southbound right-turn lane at the Oakley Road/ 
Empire Avenue intersection to a shared through/right-turn lane; and  
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 Coordinating signal phasing and timing at the Main Street/Empire Avenue 
and Oakley Road/Empire Avenue intersections.   

The widening of Main Street at Empire Avenue is included in the City’s 
Transportation Impact Fee Program.  The coordination of signals at Main Street/ 
Empire Avenue and Oakley Road/Empire Avenue intersections is not included in 
any funding documents.  The project shall contribute to this mitigation by paying 
its fair share of the cost through the payment of the City’s Transportation Impact 
Fee, and any additional fees as determined by City of Oakley. 

Considering the close spacing on Empire Avenue between Main Street and Oakley Road, signal timing and 
phasing at the two intersections should be coordinated to minimize queue spillbacks at either intersection.  
Currently southbound Empire Avenue at Oakley Road provides one exclusive right-turn lane and one through 
lane.  This configuration would not accommodate the proposed dual left-turn from westbound Main Street to 
southbound Empire Avenue.  The exclusive right-turn lane on southbound Empire Avenue at Oakley Road should 
be converted to a shared through/right-turn lane to accommodate the additional traffic.  Analysis using traffic 
simulation software indicates that with implementation of these improvements, both intersections would operate at 
acceptable LOS and queues would not spill back from either intersection.  

The Main Street/Empire Avenue intersection would operate at LOS D (v/c = 0.88 and delay = 43 seconds) during 
the PM peak hour with implementation of this mitigation measure.  This impact would be reduced to a less-than-
significant level with the implementation of this mitigation measure.  Traffic operations at the Oakley Road/ 
Empire Avenue intersection (#17) would also improve with the implementation of this mitigation measure. 

IMPACT 10: The addition of project traffic would cause the all-way stop-controlled Neroly 
Road/Live Oak Avenue intersection (#23) to operate at unacceptable LOS E 
during the AM peak hour and LOS F during the PM peak hour.  The forecasted 
AM and PM peak hour intersection volumes would also satisfy the MUTCD peak 
hour signal warrant.  This is a significant impact under Cumulative With Project 
conditions.

ANALYSIS: The intersection would operate at acceptable LOS D (delay = 31 seconds) during 
the AM peak hour and LOS C (delay = 24 seconds) during the PM peak hour 
under Cumulative No Project conditions.  The proposed project would cause the 
intersection to operate at unacceptable LOS E (delay = 44 seconds) during the 
AM peak hour and LOS F (delay = 56 seconds) during the PM peak hour.  The 
intersection would operate at a deficient level due to project traffic added to the 
southbound through and left-turn, northbound through, and westbound right-turn 
movements. 

MITIGATION MEASURE 10: Mitigation of the unacceptable conditions at the Neroly Road/Live Oak Avenue 
intersection shall be achieved by implementing Mitigation Measure 3. 

The Neroly Road/Live Oak Avenue intersection would operate at acceptable LOS (LOS A [v/c = 0.46 during the 
AM peak hour and v/c = 0.56 during the PM peak hour] based on CCTALOS and LOS C [delay = 27 seconds 
during both AM and PM peak hours] based on HCM) with implementation of this mitigation measure.  This impact 
would be reduced to a less-than-significant level with the implementation of this mitigation measure. 
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IMPACT 11: The addition of project traffic to the signalized Laurel Road/Empire Avenue 
intersection (#25) would contribute to the unacceptable LOS E conditions during 
the AM peak hour and cause the intersection to operate at LOS F during the PM 
peak hour.   

ANALYSIS: The intersection would operate at an unacceptable LOS E during both AM and 
PM peak hours under Cumulative No Project conditions (v/c = 0.98 and delay = 
61 seconds during the AM peak hour, and v/c = 0.93 and delay = 79 seconds 
during the PM peak hour).  The intersection would continue to operate at 
unacceptable conditions with the addition of project generated traffic (LOS E 
during the AM peak hour [v/c = 0.99 and delay = 66], and LOS E [v/c =0.98] 
based on CCTALOS and LOS F [delay = 98 seconds] based on HCM.)  The 
project would further contribute to the poor intersection operations by adding 
traffic to the northbound and southbound approaches of the intersection.   

MITIGATION MEASURE 11: Mitigation of the unacceptable conditions at Laurel Road/Empire Avenue 
intersection shall be achieved by adding a second exclusive left-turn lane and 
one exclusive right-turn lane on the eastbound approach and adding an exclusive 
right-turn lane on the southbound approach.  This improvement is not included in 
any funding document.  The project shall contribute to this mitigation by paying 
its fair share of the cost as determined by City of Oakley. 

Although this mitigation measure is not included in any funding document, it is consistent with the findings of the 
East Cypress Corridor Specific Plan Draft EIR (August 2005).  The Laurel Road/Empire Avenue intersection 
would operate at LOS D during both AM and PM peak hours (v/c = 0.86 and delay = 55 seconds during the AM 
peak hour; and v/c = 0.84 and delay = 51 seconds during the PM peak hour) with implementation of this mitigation 
measure.  This impact would be reduced to a less-than-significant level with the implementation of this 
mitigation measure. 

CUMULATIVE WITH PROJECT MITIGATED CONDITIONS 

All study intersections would operate at acceptable conditions with the implementation of the recommended 
mitigation measures outlined in the previous section.  Table 13 summarizes the intersection LOS at the study 
intersection after the implementation of these recommended improvements. 

CUMULATIVE CONDITIONS FREEWAY OPERATIONS ANALYSIS 

Table 14 summarizes the freeway delay index analysis results under Cumulative No Project and Cumulative With 
Project conditions.  Based on the analysis, the study freeway segments would satisfy their established TSO. 
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TABLE 13 
MITIGATED CUMULATIVE (2030) WITH PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CUMULATIVE WITH PROJECT CUMULATIVE WITH PROJECT 
MITIGATED 

CCTALOS HCM CCTALOS HCM 

Study Intersection Control1
Peak
 Hour V/C

Ratio2 LOS Delay3 LOS 
V/C

Ratio2 LOS Delay3 LOS

3. Wilbur Avenue/SR 160 SB 
Ramps

SSSC/
Signal 

AM
PM

--
--

--
--

43 (>60)
>60 (>60)

E (F) 
F (F) 

0.45
0.74

A
C

14
29

B
C

4. Wilbur Avenue/SR 160 NB 
Ramps

SSSC/
Signal 

AM
PM

--
--

--
--

18 (59)
12(>60)

C (F)
B (F)

0.44
0.46

A
A

12
15

B
B

5. Wilbur Avenue/Bridgehead 
Road  

AWSC/
Signal 

AM
PM

--
--

--
--

>60 
>60 

F
F

0.62
0.61

B
B

26
20

C
C

15. Oakley Road/Neroly Road AWSC/
Signal 

AM
PM

--
--

--
--

47
>60

E
F

0.50
0.47

A
A

25
29

C
C

16. Oakley Road/Live Oak 
Avenue  

AWSC/
Signal 

AM
PM

--
--

--
--

>60 
>60

F
F

0.56
0.67

A
B

25
40

C
D

17. Oakley Road/Empire Avenue Signal 
AM
PM

0.52
0.78

A
C

23
47

C
D

0.46
0.64

A
B

19
41

B
D

18. Main Street/Empire Avenue  Signal 
AM
PM

0.64
0.97

B
E

26
66

C
E

0.64
0.88

B
D

23
43

C
D

23. Neroly Road/Live Oak Avenue AWSC/
Signal 

AM
PM

--
--

--
--

44
56

E
F

0.46
0.56

A
A

27
27

C
C

25. Laurel Road/Empire Avenue  Signal 
AM
PM

0.99
0.98

E
E

66
98

E
F

0.86
0.84

D
D

55
51

D
D

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.  Delay 
for worst approach is shown in brackets.   

Source: Fehr & Peers, 2006.
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TABLE 14 
CUMULATIVE (YEAR 2030) WITH AND WITHOUT PROJECT CONDITIONS 

FREEWAY DELAY INDEX SUMMARY 

Cumulative No Project Cumulative With Project Freeway Segment Peak
Hour TSO1

EB or NB2 WB or SB3 EB or NB2 WB or SB3

SR 4 between Hillcrest Avenue 
and SR 160/SR 4 Bypass 

AM
PM

2.5
2.5

1.0
1.1

1.3
1.0

1.0
1.1

1.4
1.1

SR 160 between SR 4/SR 4 
Bypass and Main Street 

AM
PM

2.5
2.5

1.0
1.1

1.2
1.1

1.1
1.2

1.3
1.2

SR 160 between Main Street and 
Wilbur Avenue 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 160 between Wilbur Avenue 
and Antioch Bridge Toll Plaza 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 4 Bypass between SR 4/SR 
160 and Laurel Road 

AM
PM

2.0
2.0

1.4
1.0

1.0
1.2

1.4
1.0

1.0
1.2

SR 4 Bypass between Laurel 
Road and Lone Tree Way 

AM
PM

2.0
2.0

1.2
1.0

1.0
1.5

1.3
1.0

1.0
1.6

Results in bold represent freeway segments exceeding established TSO 
1. TSO as established by CCTA. 
2. Delay index in the eastbound or northbound directions. 
3. Delay index in the westbound or southbound directions. 
Source: Fehr & Peers, 2006.
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6. SITE ACCESS, ON-SITE CIRCULATION, AND PARKING 

This chapter evaluates site access and on-site circulation for vehicles, pedestrians, bicycles, transit, and 
emergency vehicles.  Parking supply at the site is also analyzed.  This evaluation is based on the preliminary site 
plan dated September 2006 and shown on Figure 2. 

SITE ACCESS AND ON-SITE CIRCULATION 

Site access and circulation for vehicles, pedestrians, bicycles, transit, emergency access, and truck is discussed 
in this section. 

Vehicles

As shown on Figure 2, the site would be accessible from Bridgehead Road and Main Street in the near-term, and 
Live Oak Avenue after the completion of the Live Oak Avenue extension.  The project would ultimately be served 
by five signalized full access (accommodating all movements in and out of the site) points.  These access points 
are located on Bridgehead Road north of Main Street, on Main Street opposite Sandy Lane, on Main Street 
between Sandy Lane and Live Oak Avenue, on Main Street east of Live Oak Avenue, and on Live Oak Avenue 
north of Main Street.  Currently, Live Oak Avenue terminates at Main Street.  In the long-term, Live Oak Avenue 
would be extended north from Main Street, over the BNSF Railroad line, and connect with the Wilbur Avenue 
extension.  In the interim period, Live Oak Avenue would be constructed within the project site to provide access 
to and from the site.

An internal east-west roadway is proposed to extend the length of the site and would typically run through the 
center of the site. It would intersect the Live Oak Avenue extension just south of the incline for the Live Oak 
Avenue overpass, about 300 feet north of Main Street and connect the two parts of the site divided by the 
proposed Live Oak Avenue extension.  

A preliminary traffic simulation of the project driveways and the roadways adjacent to the project site was 
conducted to determine the adequacy of the access points and the needed geometry.  Figure 13 provides the 
recommended configuration of the project access points, including the number of required lanes and storage 
lengths based on the site plan dated September 2006 and shown on Figure 2.  These recommendations should 
be verified when the site plan is finalized. 

Pedestrian and Bicycle 

Class II bicycle lanes and sidewalks will be added to Main Street as part of the Main Street widening project.  In 
addition, sidewalks will also be constructed on Bridgehead Road and Live Oak Avenue extension.  These 
improvements would provide pedestrian and bicycle access to the site.  However, the current site plan does not 
show how bicycles and pedestrians would access the project components from the surrounding roadway 
networks.  The project site plan should be designed with clear connections that minimize potential interaction 
between vehicles with pedestrians and bicycles. 

The proposed site layout will result in high pedestrian volumes crossing the major internal roadway between the 
major retailers and parking areas.  The internal roadway should be designed with traffic calming features to keep 
vehicle speeds slow, such as speed humps or pavement treatments, and pedestrian enhancements, such as 
sidewalk curb extensions, raised crosswalks, and pedestrian-scale lighting. 
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Transit Access 

Tri-Delta Transit operates several bus routes on Main Street adjacent to the project site.  The project applicant 
should coordinate with Tri-Delta Transit to provide bus pullouts and appropriate bus amenities such as shelters on 
Main Street.  Pedestrian facilities providing connections between the bus stops and the major retailers on-site 
should also be provided. 

Emergency Access 

Factors such as number of access points, roadway width, and proximity to fire stations determine if a site provides 
sufficient emergency access.  The proposed project provides multiple points of entry from adjacent roadways.  If 
one of these roadways is blocked or obstructed, an emergency vehicle could use an alternate route to access the 
site.  The internal project roadways with adjacent parking should have minimum lane widths of 24 feet to provide 
adequate width for emergency vehicle access.  The project site is located in the East Contra Costa Fire Protection 
District and the nearest fire station is located on Second Street, south of Main Street, about two miles from the 
project site.  The proximity of the fire station would allow for timely emergency response to the project site.  Given 
these considerations, the project would provide sufficient emergency access.   

Truck Access and Circulation 

The proposed project would consist of large and small retailers.  Regular deliveries in both large semi-trucks, and 
smaller delivery vehicles would be expected.  To the extent possible, large semi-truck deliveries should be 
scheduled for off-peak periods to minimize conflicts between delivery trucks and passenger vehicles.   Truck bays 
for the major retail pads are located in the back of site, adjacent to the railroad right-of-way.  Although not 
identified on the site plan, truck access to these bays would most likely be provided through the eastern driveway 
on Main Street.  Truck routes should be identified through the site and internal intersection and drive aisles should 
be designed to accommodate the turning radii of large delivery vehicles.  

PARKING 

Based on the City’s Zoning Ordinance, the site must provide four parking spaces per 1,000 square feet of space.  
At buildout, the 770,000 square feet site must provide 3,080 parking spaces.   

The proposed site would consist of up to 740,000 square feet of retail uses and 75 hotel rooms.  Table 15 
summarizes the parking demand estimated using the demand rates developed by the Urban Land Institute (ULI), 
and the recommended parking supply for the proposed site.  ULI in Parking Requirements for Shopping Centers
(2nd Edition, 1999) and Shared Parking (2nd Edition, 2005) recommends using a parking demand rate of 4.5 
spaces per thousand square feet of gross leasable area to estimate the parking demand for shopping centers of 
this type.  This demand rate is applicable to shopping centers with more than 600,000 square feet of retail space 
where less than 10 percent of the gross leasable space is for dining uses.  This recommendation is based on 
parking accumulation data collected at various shopping centers throughout the country and represents parking 
demand at the 20th highest hour in the year.  Larger shopping centers generate more parking demand because of 
longer shopping duration by customers.  The ULI recommended parking demand rate assures that a shopping 
center would provide adequate parking supply during most of the year, however vehicles would need to circulate 
and wait for available parking spaces during the busiest times of the December holiday season.  We also 
recommend using an occupancy factor of 95 percent to minimize vehicle circulation within the site.   
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TABLE 15 
ESTIMATED PARKING DEMAND AND SUPPLY 

Land Use Size 
Demand 

Rate1 Demand 
Occupancy 

Factor 
Recommended

Supply 

Shopping Center 
740,000  

square feet 
4.5 per KSF 3,330 95% 3,505 

Hotel 75 rooms 1.25 per room 94 95% 99 

Total   3,424  3,604 

1. Based on parking demand rates published by ULI in Parking Requirements for Shopping Centers (2nd Edition, 1999) and Shared 
Parking (2nd Edition, 2005). 

Source: ULI, Fehr & Peers, 2006. 

ULI also recommends using a parking demand rate of 1.25 spaces per room for hotels.  A minimum occupancy 
factor of 95 percent is also used to determine the parking supply for the hotel component of the site. 

As summarized in Table 15, at maximum buildout, the proposed project is estimated to generate a peak parking 
demand of 3,424 parking spaces.  It is recommended that the site provide a parking supply of 3,604 spaces, at 
this maximum floor space level, to accommodate the estimated parking demand and minimize vehicles circulating 
to search for available parking spaces. 

All parking spaces should be conveniently located and accessible to all users.  The current site plan has balanced 
parking supply on both sides of the site, in order to minimize pedestrian crossing of Live Oak Avenue. 

Bicycle Parking 

No bicycle parking is shown on the site plan.  Although no formal bicycle parking requirement exists, it is 
recommended that bicycle parking be provided throughout the site to accommodate both employees and 
customers who would bicycle to the site and encourage alternative transportation modes. 

Accessible Parking 

The Americans with Disabilities Act (ADA) requires that two percent of parking spaces for the first 1,000 parking 
spaces be handicapped accessible, and one out of every 100 spaces after the first 1,000 parking spaces be 
handicap accessible.  Based on ADA requirements, the project should provide a minimum of 48 handicap 
accessible parking spaces, based on maximum buildout of a 3,800 parking space lot.  In addition, ADA requires 
that one in eight handicap accessible spaces be van accessible.    The handicap accessible parking spaces 
should be distributed throughout the site and located near the entrances of retailer pads.   

CONSISTENCY WITH ADOPTED ALTERNATIVE TRANSPORTATION POLICIES, PLANS, OR 
PROGRAMS

The City of Oakley General Plan provides several goals and policies that relate to alternative transportation 
policies, plans, and programs.  These goals and policies include: 

Goal 3.2 Promote and encourage walking and bicycling 
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Policy 3.2.1 Promote maximum opportunities for bicycle and pedestrian circulation on existing and new 
roadway facilities.   

Policy 3.2.2 Enhance opportunities for bicycle and pedestrian activity in new public and private development 
projects. 

Policy 3.2.4 Design new roadway facilities to accommodate bicycle and pedestrian traffic. Include Class I, II, 
or III bicycle facilities as appropriate. Provide sidewalks on all roads, except in cases where very 
low pedestrian volumes and/or safety concerns preclude sidewalks. 

Goal 3.3 Provide adequate, convenient, and affordable public transportation. 

Policy 3.3.1 Design new roadways and facilities to accommodate public transit. 

Policy 3.3.2 Ensure that new public and private development supports public transit. 

Considering the recommendations in the previous sections, the project would not conflict with the City’s adopted 
alternative transportation policies and plans.  

FINAL SITE PLAN DESIGN CONSIDERATIONS 

The CEQA analysis determines whether the design of the project creates significant impacts requiring mitigation.  
Based on CEQA criteria, a significant impact would occur if: 

 The project substantially increases hazards or congestion due to a design feature (e.g., sharp curves) or 
incompatible uses (e.g., farm equipment). 

 The project results in inadequate emergency access. 

 The project conflicts with adopted alternative transportation policies, plans, or programs. 

As discussed previously, the proposed project is still in the preliminary design phase and the site plan presented 
on Figure 2 has not been finalized. 

IMPACT 12: The final project site plan for may result in increased hazards due to a design 
feature, inadequate emergency access, or conflicts with adopted alternative 
transportation policies, plans, or programs. 

MITIGATION MEASURE 12: Mitigation of the potential impact shall be achieved through a review of the final 
site plan by the City Engineer to ensure the adequacy of the site plan.  The 
following items shall be reviewed and incorporated as project requirements, as 
necessary: 

 The final project site plan shall be verified to determine the adequacy of 
the project access points to accommodate the forecasted vehicle 
demand.  Access points shall provide adequate number of lanes, and 
vehicle storage area. 

 Pedestrian and bicycle connections shall be provided between the 
adjacent roadways and the major retailers of the project. 
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 Traffic calming features, such as speed humps or pavement treatments, 
and pedestrian enhancements, such as sidewalk curb extensions and 
pedestrian-scale lighting shall be incorporated in the design of the project 
roadway between the major retailers and the parking areas to lower 
vehicle speeds. 

 Design of the final site plan shall be coordinated with Tri-Delta Transit to 
provide bus pullouts and bus shelters on Main Street adjacent to the 
project site and to provide pedestrian access between the bus stops and 
the major retailers of the project. 

 Truck routes shall be identified through the site and internal intersections 
and drive aisles should be designed to accommodate the turning radii of 
large delivery vehicles. 

 The proposed project shall provide a minimum of 4.5 parking spaces per 
thousand square feet of commercial space.  To minimize excessive 
vehicle circulation, the proposed project shall provide a minimum supply 
of 4.74 parking spaces per thousand square feet of commercial space.  
The spaces shall be conveniently located throughout the site near all 
project components.  Specifically, parking supply shall be distributed 
throughout the site to provide adequate supply for project components 
located east and west of Live Oak Avenue. 

 The proposed project shall provide a minimum supply of 1.39 parking 
spaces per room for the hotel component of the site. 

 Bicycle parking shall be provided throughout the site. 

 Two percent of the first 1,000 parking spaces, plus one out of each 
additional 100 spaces in the parking lot shall be handicap accessible.  In 
addition, one out of eight handicap accessible parking spaces shall be 
van accessible. 

The impact would be reduced to less-than-significant with the implementation of this mitigation measure. 



APPENDIX A: 
TRAFFIC COUNTS 

















































CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 60 RIGHT
STREET NAME:

THRU 292 ---> 2.1 (NO. OF LANES) 2.0<--- 489 THRU Main Street

RIGHT 20 --- 1.1 1.0 1.1 1.1 2.0 --- 915 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 10 70 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 70 70 1650 0.0424

THRU (T) 10 10 1650 0.0061
LEFT (L) 30 30 1650 0.0182
T + R 80 1650 0.0485 0.0485

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 40 1650 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 292 292 3300 0.0885
LEFT (L) 10 10 1650 0.0061
T + R 312 3300 0.0945 0.0945

------------------------------------------------------------------------
WB RIGHT (R) 60 30 * 1650 0.0182

THRU (T) 489 489 3300 0.1482
LEFT (L) 915 915 3000 0.3050 0.3050

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 353 ---> 2.1 (NO. OF LANES) 2.0<--- 1375 THRU Main Street

RIGHT 40 --- 1.1 1.0 0.0 2.5 1.0 --- 68 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 0 672 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 672 548 * 3127 0.1752 0.1752

LEFT (L) 90 90 1720 0.0523
------------------------------------------------------------------------
EB RIGHT (R) 40 40 1720 0.0233

THRU (T) 353 353 3440 0.1026
T + R 393 3440 0.1142

------------------------------------------------------------------------
WB THRU (T) 1375 1375 3440 0.3997 0.3997

LEFT (L) 68 68 1720 0.0395
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 120 74 115

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 108 --- 1.0 1.0 1.1 2.1 1.0 --- 342 RIGHT
STREET NAME:

THRU 727 ---> 2.1 (NO. OF LANES) 3.0<--- 1123 THRU Main Street

RIGHT 190 --- 1.1 2.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 200 139 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 139 139 1650 0.0842
LEFT (L) 200 200 3000 0.0667
T + R 189 1650 0.1145 0.1145

------------------------------------------------------------------------
SB RIGHT (R) 120 12 * 1650 0.0073

THRU (T) 74 74 1650 0.0448
LEFT (L) 115 115 3000 0.0383
T + L 189 3000 0.0630 0.0630

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 727 727 3300 0.2203
LEFT (L) 108 108 1650 0.0655 0.0655
T + R 917 3300 0.2779

------------------------------------------------------------------------
WB RIGHT (R) 342 279 * 1650 0.1691

THRU (T) 1123 1123 4950 0.2269 0.2269
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 12 Sandy Lane/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 36 3 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 45 --- 1.0 1.1 1.1 1.0 1.0 --- 54 RIGHT
STREET NAME:

THRU 837 ---> 2.1 (NO. OF LANES) 2.0<--- 1428 THRU Main Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 3 10 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 3 3 1650 0.0018
LEFT (L) 10 10 1650 0.0061
T + R 13 1650 0.0079 0.0079

------------------------------------------------------------------------
SB RIGHT (R) 36 36 1650 0.0218

THRU (T) 3 3 1650 0.0018
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 39 1650 0.0236

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 837 837 3300 0.2536
LEFT (L) 45 45 1650 0.0273 0.0273
T + R 847 3300 0.2567

------------------------------------------------------------------------
WB RIGHT (R) 54 4 * 1650 0.0024

THRU (T) 1428 1428 3300 0.4327 0.4327
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.50
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 29 134 56

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 44 --- 1.0 1.1 2.1 2.0 1.0 --- 66 RIGHT
STREET NAME:

THRU 820 ---> 2.1 (NO. OF LANES) 2.0<--- 1395 THRU Main Street

RIGHT 52 --- 1.1 1.0 2.1 1.1 1.0 --- 37 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 104 167 37 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 37 37 1650 0.0224

THRU (T) 167 167 3300 0.0506
LEFT (L) 104 104 1650 0.0630 0.0630
T + R 204 3300 0.0618

------------------------------------------------------------------------
SB RIGHT (R) 29 29 1650 0.0176

THRU (T) 134 134 3300 0.0406
LEFT (L) 56 56 3000 0.0187
T + R 163 3300 0.0494 0.0494

------------------------------------------------------------------------
EB RIGHT (R) 52 52 1650 0.0315

THRU (T) 820 820 3300 0.2485
LEFT (L) 44 44 1650 0.0267 0.0267
T + R 872 3300 0.2642

------------------------------------------------------------------------
WB RIGHT (R) 66 35 * 1650 0.0212

THRU (T) 1395 1395 3300 0.4227 0.4227
LEFT (L) 37 37 1650 0.0224

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.56
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 210 40 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 81 --- 1.0 1.0 1.1 1.1 1.0 --- 60 RIGHT
STREET NAME:

THRU 805 ---> 2.0 (NO. OF LANES) 2.0<--- 1203 THRU Main Street

RIGHT 30 --- 1.0 1.0 1.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 20 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 20 20 1650 0.0121
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 50 1650 0.0303

------------------------------------------------------------------------
SB RIGHT (R) 210 129 * 1650 0.0782 0.0782

THRU (T) 40 40 1650 0.0242
LEFT (L) 60 60 1650 0.0364
T + L 100 1650 0.0606

------------------------------------------------------------------------
EB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 805 805 3300 0.2439
LEFT (L) 81 81 1650 0.0491 0.0491

------------------------------------------------------------------------
WB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 1203 1203 3300 0.3645 0.3645
LEFT (L) 50 50 1650 0.0303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.53
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 60 237 40

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 60 --- 2.1 1.0 1.0 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley Road

RIGHT 145 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 213 314 10 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 314 314 3300 0.0952
LEFT (L) 213 213 1650 0.1291 0.1291
T + R 324 3300 0.0982

------------------------------------------------------------------------
SB RIGHT (R) 60 27 * 1650 0.0164

THRU (T) 237 237 1650 0.1436 0.1436
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 145 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 60 60 3000 0.0200
T + L 70 3000 0.0233 0.0233

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.31
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 40 50 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 718 ---> 2.0 (NO. OF LANES) 2.1<--- 923 THRU Main Street

RIGHT 157 --- 1.0 2.0 1.0 1.0 1.0 --- 130 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 284 10 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 284 284 3000 0.0947 0.0947

------------------------------------------------------------------------
SB RIGHT (R) 40 20 * 1650 0.0121

THRU (T) 50 50 1650 0.0303
LEFT (L) 20 20 1650 0.0121
T + L 70 1650 0.0424 0.0424

------------------------------------------------------------------------
EB RIGHT (R) 157 1 * 1650 0.0006

THRU (T) 718 718 3300 0.2176 0.2176
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 923 923 3300 0.2797
LEFT (L) 130 130 1650 0.0788 0.0788
T + R 933 3300 0.2827

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 157 0 180

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 76 --- 1.0 1.0 0.0 1.0 1.1 --- 100 RIGHT
STREET NAME:

THRU 742 ---> 2.0 (NO. OF LANES) 2.1<--- 886 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 157 81 * 1720 0.0471

LEFT (L) 180 180 1720 0.1047 0.1047
------------------------------------------------------------------------
EB THRU (T) 742 742 3440 0.2157

LEFT (L) 76 76 1720 0.0442 0.0442
------------------------------------------------------------------------
WB RIGHT (R) 100 100 1720 0.0581

THRU (T) 886 886 3440 0.2576
T + R 986 3440 0.2866 0.2866

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 5 0 5

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 5 --- 1.0 1.1 1.1 1.1 1.1 --- 5 RIGHT
STREET NAME:

THRU 754 ---> 1.0 (NO. OF LANES) 1.1<--- 854 THRU Main Street

RIGHT 118 --- 1.0 1.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 122 0 30 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 0 0 1650 0.0000
LEFT (L) 122 122 1650 0.0739 0.0739
T + R 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 5 5 1650 0.0030

THRU (T) 0 0 1650 0.0000
LEFT (L) 5 5 1650 0.0030
T + R 5 1650 0.0030
T + L 5 1650 0.0030
T + R + L 10 1650 0.0061 0.0061

------------------------------------------------------------------------
EB RIGHT (R) 118 0 * 1650 0.0000

THRU (T) 754 754 1650 0.4570
LEFT (L) 5 5 1650 0.0030 0.0030

------------------------------------------------------------------------
WB RIGHT (R) 5 5 1650 0.0030

THRU (T) 854 854 1650 0.5176
LEFT (L) 30 30 1650 0.0182
T + R 859 1650 0.5206 0.5206

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 308 114

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 201 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 297 100 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 100 1720 0.0581

THRU (T) 297 297 3440 0.0863
T + R 397 3440 0.1154 0.1154

------------------------------------------------------------------------
SB THRU (T) 308 308 3440 0.0895

LEFT (L) 114 114 1720 0.0663 0.0663
------------------------------------------------------------------------
WB RIGHT (R) 201 87 * 1720 0.0506

LEFT (L) 150 150 1720 0.0872 0.0872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.27
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 10 410 354

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 2.1 2.0 2.1 --- 380 RIGHT
STREET NAME:

THRU 129 ---> 2.1 (NO. OF LANES) 1.1<--- 150 THRU Cypress

RIGHT 60 --- 1.1 1.0 2.0 1.0 1.0 --- 100 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 454 110 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 110 10 * 1650 0.0061

THRU (T) 454 454 3300 0.1376 0.1376
LEFT (L) 30 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 410 410 3300 0.1242
LEFT (L) 354 354 3000 0.1180 0.1180
T + R 420 3300 0.1273

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 129 129 3300 0.0391
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 189 3300 0.0573

------------------------------------------------------------------------
WB RIGHT (R) 380 185 * 3000 0.0617

THRU (T) 150 150 1650 0.0909
LEFT (L) 100 100 1650 0.0606
T + R 335 3000 0.1117 0.1117

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 305 0 105

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 312 --- 2.0 1.0 0.0 1.0 1.1 --- 88 RIGHT
STREET NAME:

THRU 620 ---> 3.0 (NO. OF LANES) 3.1<--- 900 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 305 133 * 1720 0.0773 0.0773

LEFT (L) 105 105 1720 0.0610
------------------------------------------------------------------------
EB THRU (T) 620 620 5160 0.1202

LEFT (L) 312 312 3127 0.0998 0.0998
------------------------------------------------------------------------
WB RIGHT (R) 88 88 1720 0.0512

THRU (T) 900 900 5160 0.1744
T + R 988 5160 0.1915 0.1915

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.37
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 220 238 51

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 170 --- 1.0 1.1 2.1 1.0 1.1 --- 41 RIGHT
STREET NAME:

THRU 405 ---> 2.1 (NO. OF LANES) 2.1<--- 708 THRU Laurel

RIGHT 150 --- 1.1 1.0 2.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 116 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 116 116 3300 0.0352
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 146 3300 0.0442

------------------------------------------------------------------------
SB RIGHT (R) 220 220 1650 0.1333

THRU (T) 238 238 3300 0.0721
LEFT (L) 51 51 1650 0.0309
T + R 458 3300 0.1388 0.1388

------------------------------------------------------------------------
EB RIGHT (R) 150 150 1650 0.0909

THRU (T) 405 405 3300 0.1227
LEFT (L) 170 170 1650 0.1030 0.1030
T + R 555 3300 0.1682

------------------------------------------------------------------------
WB RIGHT (R) 41 41 1650 0.0248

THRU (T) 708 708 3300 0.2145
LEFT (L) 50 50 1650 0.0303
T + R 749 3300 0.2270 0.2270

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 26 Bridgehead/Proj Dwy Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 245 48

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 39 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Proj Dwy

RIGHT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 64 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 512 77 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 77 13 * 1720 0.0076

THRU (T) 512 512 1720 0.2977 0.2977
------------------------------------------------------------------------
SB THRU (T) 245 245 1720 0.1424

LEFT (L) 48 48 1720 0.0279 0.0279
------------------------------------------------------------------------
WB RIGHT (R) 39 0 * 1720 0.0000

LEFT (L) 64 64 1720 0.0372 0.0372
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.36
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 27 Proj Dwy Center/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 24 0 48

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 29 --- 1.0 1.0 0.0 1.0 1.0 --- 58 RIGHT
STREET NAME:

THRU 858 ---> 2.0 (NO. OF LANES) 2.0<--- 1459 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy Center
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 24 0 * 1720 0.0000

LEFT (L) 48 48 1720 0.0279 0.0279
------------------------------------------------------------------------
EB THRU (T) 858 858 3440 0.2494

LEFT (L) 29 29 1720 0.0169 0.0169
------------------------------------------------------------------------
WB RIGHT (R) 58 10 * 1720 0.0058

THRU (T) 1459 1459 3440 0.4241 0.4241
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 28 Proj Dwy East/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 32 0 25

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 32 --- 1.0 1.0 0.0 1.0 1.0 --- 38 RIGHT
STREET NAME:

THRU 851 ---> 2.0 (NO. OF LANES) 2.0<--- 1435 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy East
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 32 0 * 1720 0.0000

LEFT (L) 25 25 1720 0.0145 0.0145
------------------------------------------------------------------------
EB THRU (T) 851 851 3440 0.2474

LEFT (L) 32 32 1720 0.0186 0.0186
------------------------------------------------------------------------
WB RIGHT (R) 38 13 * 1720 0.0076

THRU (T) 1435 1435 3440 0.4172 0.4172
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 29 Live Oak/Proj Dwy Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 20 ---> 1.0 (NO. OF LANES) 1.0<--- 20 THRU Proj Dwy

RIGHT 168 --- 1.0 2.0 0.0 1.0 1.0 --- 51 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 214 0 62 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 62 11 * 1800 0.0061

LEFT (L) 214 214 3273 0.0654 0.0654
------------------------------------------------------------------------
EB RIGHT (R) 168 50 * 1800 0.0278 0.0278

THRU (T) 20 20 1800 0.0111
------------------------------------------------------------------------
WB THRU (T) 20 20 1800 0.0111

LEFT (L) 51 51 1800 0.0283 0.0283
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.12
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=



Near Term (2010) With Project PM 



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3393 1770 3516 1770 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.86 1.00
Satd. Flow (perm) 1770 3393 1770 3516 1384 1583 1594 1583
Volume (vph) 10 421 160 30 221 10 60 0 40 10 10 20
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 468 178 33 246 11 67 0 44 11 11 22
RTOR Reduction (vph) 0 38 0 0 3 0 0 0 38 0 0 19
Lane Group Flow (vph) 11 608 0 33 254 0 0 67 6 0 22 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.5 35.2 1.8 35.5 8.0 8.0 8.0 8.0
Effective Green, g (s) 1.5 35.2 1.8 35.5 8.0 8.0 8.0 8.0
Actuated g/C Ratio 0.03 0.62 0.03 0.62 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 47 2095 56 2190 194 222 224 222
v/s Ratio Prot 0.01 c0.18 c0.02 0.07
v/s Ratio Perm c0.05 0.00 0.01 0.00
v/c Ratio 0.23 0.29 0.59 0.12 0.35 0.03 0.10 0.01
Uniform Delay, d1 27.2 5.1 27.2 4.4 22.1 21.1 21.4 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.1 14.9 0.0 1.1 0.1 0.2 0.0
Delay (s) 29.7 5.2 42.1 4.4 23.2 21.2 21.5 21.1
Level of Service C A D A C C C C
Approach Delay (s) 5.6 8.7 22.4 21.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 57.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 429 120 19 219 40 19
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 447 125 20 228 42 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 572 777 509
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 572 777 509
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 88 96
cM capacity (veh/h) 1001 358 564

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 572 20 228 61
Volume Left 0 20 0 42
Volume Right 125 0 0 20
cSH 1700 1001 1700 406
Volume to Capacity 0.34 0.02 0.13 0.15
Queue Length 95th (ft) 0 2 0 13
Control Delay (s) 0.0 8.7 0.0 15.4
Lane LOS A C
Approach Delay (s) 0.0 0.7 15.4
Approach LOS C

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 488 90 30 178 0 0 0 0 230 0 60
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 542 100 33 198 0 0 0 0 256 0 67
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 198 642 758 857 592 857 907 99
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 198 642 758 857 592 857 907 99
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 100 100 100 0 100 93
cM capacity (veh/h) 1372 938 268 283 449 244 265 938

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 642 33 99 99 256 67
Volume Left 0 33 0 0 256 0
Volume Right 100 0 0 0 0 67
cSH 1700 938 1700 1700 244 938
Volume to Capacity 0.38 0.04 0.06 0.06 1.05 0.07
Queue Length 95th (ft) 0 3 0 0 263 6
Control Delay (s) 0.0 9.0 0.0 0.0 114.1 9.1
Lane LOS A F A
Approach Delay (s) 0.0 1.3 92.4
Approach LOS F

Intersection Summary
Average Delay 25.1
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 260 458 0 0 198 161 10 0 20 0 0 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 289 509 0 0 220 179 11 0 22 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 399 509 1197 1486 254 1142 1396 199
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 399 509 1197 1486 254 1142 1396 199
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 75 100 90 100 97 100 100 100
cM capacity (veh/h) 1156 1052 114 93 745 122 105 808

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 289 254 254 147 252 11 22
Volume Left 289 0 0 0 0 11 0
Volume Right 0 0 0 0 179 0 22
cSH 1156 1700 1700 1700 1700 114 745
Volume to Capacity 0.25 0.15 0.15 0.09 0.15 0.10 0.03
Queue Length 95th (ft) 25 0 0 0 0 8 2
Control Delay (s) 9.1 0.0 0.0 0.0 0.0 39.9 10.0
Lane LOS A E A
Approach Delay (s) 3.3 0.0 19.9
Approach LOS C

Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 0 448 0 0 0 309 40 0 0 30 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 0 472 0 0 0 325 42 0 0 32 53

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 472 0 367 84
Volume Left (vph) 32 0 0 325 0
Volume Right (vph) 0 472 0 0 53
Hadj (s) 0.53 -0.67 0.00 0.21 -0.34
Departure Headway (s) 6.3 5.1 6.1 5.6 5.5
Degree Utilization, x 0.06 0.67 0.00 0.57 0.13
Capacity (veh/h) 544 675 518 613 584
Control Delay (s) 8.5 16.7 9.1 15.6 9.3
Approach Delay (s) 16.2 0.0 15.6 9.3
Approach LOS C A C A

Intersection Summary
Delay 15.4
HCM Level of Service C
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3360 1770 3494 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3360 1770 3494 1770 1863 1583 1770 1863 1583
Volume (vph) 40 451 230 371 431 40 170 150 311 60 120 30
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 42 470 240 386 449 42 177 156 324 62 125 31
RTOR Reduction (vph) 0 60 0 0 6 0 0 0 231 0 0 27
Lane Group Flow (vph) 42 650 0 386 485 0 177 156 93 62 125 4
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 2.6 20.9 20.7 39.0 13.4 13.4 13.4 8.8 8.8 8.8
Effective Green, g (s) 3.6 22.9 21.7 41.0 14.9 14.9 14.9 10.3 10.3 10.3
Actuated g/C Ratio 0.04 0.28 0.27 0.50 0.18 0.18 0.18 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 78 941 470 1751 322 339 288 223 235 199
v/s Ratio Prot 0.02 c0.19 c0.22 0.14 c0.10 0.08 0.04 c0.07
v/s Ratio Perm 0.06 0.00
v/c Ratio 0.54 0.69 0.82 0.28 0.55 0.46 0.32 0.28 0.53 0.02
Uniform Delay, d1 38.3 26.3 28.2 11.8 30.4 29.9 29.1 32.4 33.5 31.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 2.2 11.0 0.1 1.9 1.0 0.7 0.7 2.3 0.0
Delay (s) 45.3 28.5 39.2 11.9 32.3 30.9 29.7 33.1 35.8 31.4
Level of Service D C D B C C C C D C
Approach Delay (s) 29.4 23.9 30.7 34.4
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 81.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1770 3539 1583 1770 1847 1783 1583 1745
Flt Permitted 0.28 1.00 1.00 0.36 1.00 0.65 1.00 0.85
Satd. Flow (perm) 526 3539 1583 665 1847 1217 1583 1516
Volume (vph) 60 673 110 10 614 36 90 10 20 76 60 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 708 116 11 646 38 95 11 21 80 63 74
RTOR Reduction (vph) 0 0 46 0 3 0 0 0 15 0 35 0
Lane Group Flow (vph) 63 708 70 11 681 0 0 106 6 0 182 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 26.0 26.0 26.0 26.0 26.0 10.7 10.7 10.7
Effective Green, g (s) 28.0 28.0 28.0 28.0 28.0 12.7 12.7 12.7
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.60 0.27 0.27 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 2122 949 399 1107 331 430 412
v/s Ratio Prot 0.20 c0.37
v/s Ratio Perm 0.12 0.04 0.02 0.09 0.00 c0.12
v/c Ratio 0.20 0.33 0.07 0.03 0.61 0.32 0.01 0.44
Uniform Delay, d1 4.3 4.7 3.9 3.8 5.9 13.6 12.4 14.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.1 0.0 0.0 1.0 0.6 0.0 0.8
Delay (s) 4.6 4.8 3.9 3.8 7.0 14.1 12.4 14.8
Level of Service A A A A A B B B
Approach Delay (s) 4.7 6.9 13.8 14.8
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 46.7 Sum of lost time (s) 6.0
Intersection Capacity Utilization 66.1% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.90 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3531 1770 3539 1583 1770 1682 3433 1600
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3531 1770 3539 1583 1770 1682 3433 1600
Volume (vph) 140 639 10 10 510 120 10 10 20 130 10 160
Peak-hour factor, PHF 0.92 0.98 0.98 0.98 0.98 0.92 0.98 0.92 0.98 0.92 0.92 0.92
Adj. Flow (vph) 152 652 10 10 520 130 10 11 20 141 11 174
RTOR Reduction (vph) 0 1 0 0 0 90 0 18 0 0 149 0
Lane Group Flow (vph) 152 661 0 10 520 40 10 13 0 141 36 0
Turn Type Prot Prot Perm Split Split
Protected Phases 5 2 1 6 7 7 3 3
Permitted Phases 6
Actuated Green, G (s) 7.1 22.7 0.7 16.3 16.3 6.2 6.2 7.7 7.7
Effective Green, g (s) 7.1 22.7 0.7 16.3 16.3 6.2 6.2 7.7 7.7
Actuated g/C Ratio 0.13 0.43 0.01 0.31 0.31 0.12 0.12 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 1504 23 1082 484 206 196 496 231
v/s Ratio Prot c0.09 c0.19 0.01 0.15 0.01 c0.01 c0.04 0.02
v/s Ratio Perm 0.03
v/c Ratio 0.64 0.44 0.43 0.48 0.08 0.05 0.07 0.28 0.16
Uniform Delay, d1 21.9 10.8 26.1 15.1 13.2 20.9 21.0 20.3 20.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.2 12.6 0.3 0.1 0.1 0.1 0.3 0.3
Delay (s) 27.8 11.0 38.7 15.4 13.2 21.0 21.1 20.7 20.3
Level of Service C B D B B C C C C
Approach Delay (s) 14.1 15.3 21.1 20.4
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 53.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.87 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3399 3335 3438 1538 1719 1572 1719 1700
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.72 1.00 0.33 1.00
Satd. Flow (perm) 1719 3399 3335 3438 1538 1308 1572 591 1700
Volume (vph) 30 729 60 592 560 100 40 20 141 80 30 20
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 31 759 62 617 583 104 42 21 147 83 31 21
RTOR Reduction (vph) 0 4 0 0 0 28 0 130 0 0 19 0
Lane Group Flow (vph) 31 817 0 617 583 76 42 38 0 83 33 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 6.6 59.9 33.2 86.5 86.5 13.9 13.9 13.9 13.9
Effective Green, g (s) 6.6 60.9 33.2 87.5 87.5 13.9 13.9 13.9 13.9
Actuated g/C Ratio 0.05 0.51 0.28 0.73 0.73 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 95 1725 923 2507 1121 152 182 68 197
v/s Ratio Prot 0.02 c0.24 c0.19 0.17 0.02 0.02
v/s Ratio Perm 0.05 0.03 c0.14
v/c Ratio 0.33 0.47 0.67 0.23 0.07 0.28 0.21 1.22 0.17
Uniform Delay, d1 54.6 19.2 38.5 5.3 4.6 48.5 48.1 53.0 47.8
Progression Factor 1.00 1.00 0.81 0.43 0.14 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.9 1.7 0.2 0.1 0.4 0.2 180.0 0.1
Delay (s) 56.6 20.1 32.8 2.5 0.7 48.8 48.3 233.1 48.0
Level of Service E C C A A D D F D
Approach Delay (s) 21.4 16.7 48.4 161.8
Approach LOS C B D F

Intersection Summary
HCM Average Control Delay 28.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.88
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3411 1719 3438 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3411 1719 3438 1719 2707
Volume (vph) 900 50 81 1162 90 1350
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 938 52 84 1210 94 1406
RTOR Reduction (vph) 3 0 0 0 0 21
Lane Group Flow (vph) 987 0 84 1210 94 1385
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 40.5 57.0 101.5 9.5 66.5
Effective Green, g (s) 41.5 57.0 102.5 9.5 66.5
Actuated g/C Ratio 0.35 0.48 0.85 0.08 0.55
Clearance Time (s) 5.0 4.0 5.0 4.0 4.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1180 817 2937 136 1590
v/s Ratio Prot c0.29 0.05 0.35 0.05 c0.41
v/s Ratio Perm 0.10
v/c Ratio 0.84 0.10 0.41 0.69 0.87
Uniform Delay, d1 36.1 17.4 2.0 53.8 23.1
Progression Factor 0.85 0.70 0.30 1.00 1.00
Incremental Delay, d2 6.5 0.1 0.4 11.5 5.5
Delay (s) 37.1 12.3 1.0 65.4 28.6
Level of Service D B A E C
Approach Delay (s) 37.1 1.7 30.9
Approach LOS D A C

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.4% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 0.97 1.00 0.95 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (prot) 1719 3340 1719 4940 1538 3335 1736 1633 1692 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (perm) 1719 3340 1719 4940 1538 3335 1736 1633 1692 1538
Volume (vph) 188 1671 390 30 851 181 220 160 60 280 151 172
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 192 1705 398 31 868 185 224 163 61 286 154 176
RTOR Reduction (vph) 0 16 0 0 0 76 0 11 0 0 0 66
Lane Group Flow (vph) 192 2087 0 31 868 109 224 213 0 214 226 110
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot pm+ov Split Split pm+ov
Protected Phases 5 2 1 6 7 8 8 7 7 5
Permitted Phases 6 7
Actuated Green, G (s) 16.9 69.1 3.6 55.8 69.8 16.3 16.3 14.0 14.0 30.9
Effective Green, g (s) 16.9 70.1 3.6 56.8 70.8 16.3 16.3 14.0 14.0 30.9
Actuated g/C Ratio 0.14 0.58 0.03 0.47 0.59 0.14 0.14 0.12 0.12 0.26
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 242 1951 52 2338 907 453 236 191 197 447
v/s Ratio Prot 0.11 c0.62 0.02 c0.18 0.01 0.07 c0.12 0.13 c0.13 0.03
v/s Ratio Perm 0.06 0.04
v/c Ratio 0.79 1.07 0.60 0.37 0.12 0.49 0.90 1.12 1.15 0.25
Uniform Delay, d1 49.9 25.0 57.5 20.2 10.9 48.0 51.1 53.0 53.0 35.3
Progression Factor 0.98 0.96 0.59 0.16 0.16 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.9 37.2 10.6 0.4 0.0 0.3 32.9 101.2 109.4 0.1
Delay (s) 56.7 61.2 44.7 3.6 1.8 48.3 83.9 154.2 162.4 35.4
Level of Service E E D A A D F F F D
Approach Delay (s) 60.9 4.4 66.1 123.2
Approach LOS E A E F

Intersection Summary
HCM Average Control Delay 56.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 100.8% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.92 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3435 1719 3438 1583 1719 1680 1770 1599
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3435 1719 3438 1583 1719 1680 1770 1599
Volume (vph) 160 1842 10 10 927 144 10 7 10 194 7 125
Peak-hour factor, PHF 0.92 0.96 0.96 0.96 0.96 0.92 0.96 0.92 0.96 0.92 0.92 0.92
Adj. Flow (vph) 174 1919 10 10 966 157 10 8 10 211 8 136
RTOR Reduction (vph) 0 0 0 0 0 76 0 10 0 0 117 0
Lane Group Flow (vph) 174 1929 0 10 966 81 10 8 0 211 27 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6
Actuated Green, G (s) 23.2 83.6 0.8 61.2 61.2 0.8 4.6 13.0 15.8
Effective Green, g (s) 23.2 84.6 0.8 62.2 62.2 1.8 4.6 14.0 16.8
Actuated g/C Ratio 0.19 0.70 0.01 0.52 0.52 0.02 0.04 0.12 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 342 2422 11 1782 821 26 64 207 224
v/s Ratio Prot 0.10 c0.56 0.01 c0.28 0.01 0.00 c0.12 c0.02
v/s Ratio Perm 0.05
v/c Ratio 0.51 0.80 0.91 0.54 0.10 0.38 0.13 1.02 0.12
Uniform Delay, d1 43.3 11.9 59.6 19.4 14.7 58.6 55.8 53.0 45.1
Progression Factor 0.65 0.13 1.22 0.54 1.07 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 205.3 1.1 0.2 9.2 0.9 67.7 0.2
Delay (s) 28.2 1.8 277.9 11.5 15.9 67.8 56.7 120.7 45.4
Level of Service C A F B B E E F D
Approach Delay (s) 3.9 14.5 60.7 90.1
Approach LOS A B E F

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.97 0.95
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.98 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3412 1719 3438 1583 1719 3453 3433 3403
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3412 1719 3438 1583 1719 3453 3433 3403
Volume (vph) 147 1861 101 37 945 179 78 343 54 198 341 117
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 152 1919 104 38 974 185 80 354 56 204 352 121
RTOR Reduction (vph) 0 3 0 0 0 94 0 10 0 0 29 0
Lane Group Flow (vph) 152 2020 0 38 974 91 80 400 0 204 444 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6
Actuated Green, G (s) 18.8 74.7 3.2 59.1 59.1 7.8 18.1 8.0 18.3
Effective Green, g (s) 18.8 74.7 3.2 59.1 59.1 7.8 18.1 8.0 18.3
Actuated g/C Ratio 0.16 0.62 0.03 0.49 0.49 0.06 0.15 0.07 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 2124 46 1693 780 112 521 229 519
v/s Ratio Prot 0.09 c0.59 0.02 c0.28 0.05 c0.12 0.06 c0.13
v/s Ratio Perm 0.06
v/c Ratio 0.55 0.95 0.83 0.58 0.12 0.71 0.77 0.89 0.86
Uniform Delay, d1 46.7 21.0 58.1 21.6 16.4 55.0 48.9 55.6 49.6
Progression Factor 0.82 0.60 1.26 0.46 0.34 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 7.9 66.4 1.3 0.3 19.3 6.7 32.0 13.0
Delay (s) 39.6 20.4 139.8 11.1 5.9 74.4 55.6 87.6 62.6
Level of Service D C F B A E E F E
Approach Delay (s) 21.7 14.4 58.7 70.1
Approach LOS C B E E

Intersection Summary
HCM Average Control Delay 31.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.8% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 1719 1647 1765 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.63 1.00 0.43 1.00
Satd. Flow (perm) 1719 3438 1538 1719 3438 1538 1138 1647 774 1538
Volume (vph) 297 1644 170 70 946 60 70 60 90 40 40 141
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 316 1749 181 74 1006 64 74 64 96 43 43 150
RTOR Reduction (vph) 0 0 39 0 0 27 0 49 0 0 0 134
Lane Group Flow (vph) 316 1749 142 74 1006 37 74 111 0 0 86 17
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 35.8 85.7 85.7 8.1 57.0 57.0 13.2 13.2 13.2 13.2
Effective Green, g (s) 36.8 86.7 86.7 8.1 58.0 58.0 13.2 13.2 13.2 13.2
Actuated g/C Ratio 0.31 0.72 0.72 0.07 0.48 0.48 0.11 0.11 0.11 0.11
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 527 2484 1111 116 1662 743 125 181 85 169
v/s Ratio Prot 0.18 0.04 0.07
v/s Ratio Perm c0.51 0.09 c0.29 0.02 0.07 c0.11 0.01
v/c Ratio 0.60 0.70 0.13 0.64 0.61 0.05 0.59 0.61 1.01 0.10
Uniform Delay, d1 35.3 9.4 5.1 54.5 22.6 16.4 50.8 51.0 53.4 48.0
Progression Factor 0.74 0.29 0.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 1.2 0.2 8.2 1.6 0.1 7.3 6.0 100.9 0.3
Delay (s) 26.9 3.9 0.2 62.7 24.3 16.5 58.2 57.0 154.3 48.3
Level of Service C A A E C B E E F D
Approach Delay (s) 6.8 26.3 57.4 86.9
Approach LOS A C E F

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 94 60 10 84 97 50 244 10 157 344 10
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Hourly flow rate (vph) 10 96 61 10 86 99 51 249 10 160 351 10

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 167 195 310 521
Volume Left (vph) 10 10 51 160
Volume Right (vph) 61 99 10 10
Hadj (s) -0.17 -0.26 0.05 0.08
Departure Headway (s) 6.7 6.6 6.2 5.9
Degree Utilization, x 0.31 0.36 0.53 0.85
Capacity (veh/h) 473 495 538 594
Control Delay (s) 12.8 13.2 16.1 32.9
Approach Delay (s) 12.8 13.2 16.1 32.9
Approach LOS B B C D

Intersection Summary
Delay 22.5
HCM Level of Service C
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 27 170 30 40 130 99 30 309 30 160 361 28
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 30 189 33 44 144 110 33 343 33 178 401 31

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 252 299 410 610
Volume Left (vph) 30 44 33 178
Volume Right (vph) 33 110 33 31
Hadj (s) -0.02 -0.16 0.00 0.06
Departure Headway (s) 8.4 8.1 7.7 7.7
Degree Utilization, x 0.59 0.67 0.88 1.30
Capacity (veh/h) 397 416 452 474
Control Delay (s) 22.9 26.2 45.0 174.9
Approach Delay (s) 22.9 26.2 45.0 174.9
Approach LOS C D E F

Intersection Summary
Delay 88.3
HCM Level of Service F
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.98 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1727 1583 1812 1583 1770 3525 1770 1863 1583
Flt Permitted 0.95 0.98 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1727 1583 1812 1583 1770 3525 1770 1863 1583
Volume (vph) 110 40 290 50 40 60 229 360 10 140 458 70
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 43 315 54 43 65 249 391 11 152 498 76
RTOR Reduction (vph) 0 0 279 0 0 57 0 2 0 0 0 49
Lane Group Flow (vph) 79 84 36 0 97 8 249 400 0 152 498 27
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 8.3 8.3 8.3 7.4 7.4 13.2 28.8 8.8 24.4 24.4
Effective Green, g (s) 8.3 8.3 8.3 8.4 8.4 14.2 29.8 9.8 25.4 25.4
Actuated g/C Ratio 0.11 0.11 0.11 0.12 0.12 0.20 0.41 0.14 0.35 0.35
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 193 198 182 211 184 348 1453 240 654 556
v/s Ratio Prot 0.05 c0.05 c0.05 c0.14 0.11 0.09 c0.27
v/s Ratio Perm 0.02 0.00 0.02
v/c Ratio 0.41 0.42 0.20 0.46 0.04 0.72 0.28 0.63 0.76 0.05
Uniform Delay, d1 29.7 29.8 29.0 29.8 28.4 27.2 14.1 29.6 20.8 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 1.5 0.5 1.6 0.1 6.8 0.1 5.4 5.2 0.0
Delay (s) 31.1 31.2 29.5 31.4 28.5 34.0 14.2 34.9 26.0 15.5
Level of Service C C C C C C B C C B
Approach Delay (s) 30.1 30.2 21.8 26.8
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 72.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3532 3335 1810 1583 1791 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3532 3335 1810 1583 1791 1538
Volume (vph) 50 1219 458 190 753 10 270 30 230 20 20 20
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 53 1297 487 202 801 11 287 32 245 21 21 21
RTOR Reduction (vph) 0 0 266 0 1 0 0 0 177 0 0 20
Lane Group Flow (vph) 53 1297 221 202 811 0 287 32 68 0 42 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 3.3 34.7 34.7 10.7 42.1 12.1 12.1 12.1 2.2 2.2
Effective Green, g (s) 4.3 35.7 35.7 11.7 43.1 13.1 13.1 13.1 2.2 2.2
Actuated g/C Ratio 0.05 0.45 0.45 0.15 0.55 0.17 0.17 0.17 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 94 1605 698 263 1934 555 301 263 50 43
v/s Ratio Prot 0.03 c0.37 c0.11 0.23 c0.09 0.02 c0.02
v/s Ratio Perm 0.14 0.04 0.00
v/c Ratio 0.56 0.81 0.32 0.77 0.42 0.52 0.11 0.26 0.84 0.01
Uniform Delay, d1 36.3 18.5 13.7 32.2 10.5 29.9 27.8 28.6 38.1 37.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 3.1 0.3 12.6 0.1 0.8 0.2 0.5 69.8 0.1
Delay (s) 43.8 21.6 14.0 44.8 10.6 30.7 28.0 29.1 107.9 37.3
Level of Service D C B D B C C C F D
Approach Delay (s) 20.3 17.4 29.9 84.4
Approach LOS C B C F

Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 78.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3445 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3445 1770 1583
Volume (vph) 195 1204 789 170 180 135
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 207 1281 839 181 191 144
RTOR Reduction (vph) 0 0 21 0 0 120
Lane Group Flow (vph) 207 1281 999 0 191 24
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 8.3 39.3 27.0 9.6 9.6
Effective Green, g (s) 8.3 40.3 28.0 9.6 9.6
Actuated g/C Ratio 0.14 0.70 0.48 0.17 0.17
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 254 2463 1666 293 262
v/s Ratio Prot c0.12 0.36 c0.29 c0.11
v/s Ratio Perm 0.02
v/c Ratio 0.81 0.52 0.60 0.65 0.09
Uniform Delay, d1 24.1 4.2 10.9 22.6 20.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.9 0.2 0.6 5.1 0.2
Delay (s) 41.9 4.4 11.5 27.7 20.6
Level of Service D A B C C
Approach Delay (s) 9.6 11.5 24.7
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 57.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1861 1770 1583 1695
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.76 1.00 0.94
Satd. Flow (perm) 1770 1863 1583 1770 1861 1409 1583 1638
Volume (vph) 5 1143 271 20 793 5 195 0 50 1 0 1
Peak-hour factor, PHF 0.92 0.94 0.94 0.94 0.94 0.92 0.94 0.92 0.94 0.92 0.92 0.92
Adj. Flow (vph) 5 1216 288 21 844 5 207 0 53 1 0 1
RTOR Reduction (vph) 0 0 78 0 0 0 0 44 0 0 1 0
Lane Group Flow (vph) 5 1216 210 21 849 0 207 9 0 0 1 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 73.3 73.3 1.5 74.1 17.4 17.4 18.4
Effective Green, g (s) 0.7 74.3 74.3 1.5 75.1 18.4 18.4 18.4
Actuated g/C Ratio 0.01 0.70 0.70 0.01 0.71 0.17 0.17 0.17
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 12 1303 1108 25 1316 244 274 284
v/s Ratio Prot 0.00 c0.65 c0.01 0.46 0.01
v/s Ratio Perm 0.13 c0.15 0.00
v/c Ratio 0.42 0.93 0.19 0.84 0.64 0.85 0.03 0.00
Uniform Delay, d1 52.5 13.8 5.5 52.2 8.4 42.5 36.5 36.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.8 12.2 0.1 109.3 1.1 23.0 0.1 0.0
Delay (s) 74.3 26.0 5.6 161.5 9.5 65.5 36.6 36.3
Level of Service E C A F A E D D
Approach Delay (s) 22.3 13.1 59.6 36.3
Approach LOS C B E D

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 106.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.3% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.96 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3397 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3397 1770 3539
Volume (vph) 120 223 437 160 251 557
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 128 237 465 170 267 593
RTOR Reduction (vph) 0 196 54 0 0 0
Lane Group Flow (vph) 128 41 581 0 267 593
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.4 7.4 15.9 11.3 31.2
Effective Green, g (s) 8.4 8.4 16.9 11.3 32.2
Actuated g/C Ratio 0.17 0.17 0.35 0.23 0.66
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 274 1181 412 2345
v/s Ratio Prot c0.07 c0.17 c0.15 0.17
v/s Ratio Perm 0.03
v/c Ratio 0.42 0.15 0.49 0.65 0.25
Uniform Delay, d1 17.9 17.1 12.5 16.9 3.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.3 0.3 3.5 0.1
Delay (s) 18.8 17.3 12.8 20.3 3.4
Level of Service B B B C A
Approach Delay (s) 17.9 12.8 8.6
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 11.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 48.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.96 1.00 0.98 0.85 1.00 1.00 0.85 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3388 1770 1743 1504 1770 3539 1583 3433 3496
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3388 1770 1743 1504 1770 3539 1583 3433 3496
Volume (vph) 30 152 60 100 210 312 30 462 100 530 573 50
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 33 169 67 111 233 347 33 513 111 589 637 56
RTOR Reduction (vph) 0 53 0 0 5 244 0 0 74 0 6 0
Lane Group Flow (vph) 33 183 0 111 254 77 33 513 37 589 687 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.7 14.6 6.0 18.9 18.9 1.7 26.4 26.4 16.3 41.0
Effective Green, g (s) 1.7 14.6 6.0 18.9 18.9 1.7 26.4 26.4 16.3 41.0
Actuated g/C Ratio 0.02 0.18 0.08 0.24 0.24 0.02 0.33 0.33 0.21 0.52
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 624 134 415 358 38 1178 527 706 1808
v/s Ratio Prot 0.02 0.05 c0.06 c0.15 0.02 c0.14 c0.17 0.20
v/s Ratio Perm 0.05 0.02
v/c Ratio 0.87 0.29 0.83 0.61 0.21 0.87 0.44 0.07 0.83 0.38
Uniform Delay, d1 38.7 27.9 36.1 26.9 24.2 38.7 20.6 18.1 30.2 11.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 93.8 0.3 32.5 2.7 0.3 93.8 1.2 0.3 8.4 0.6
Delay (s) 132.5 28.2 68.6 29.6 24.5 132.5 21.8 18.3 38.6 12.1
Level of Service F C E C C F C B D B
Approach Delay (s) 41.0 33.5 26.8 24.3
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 79.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj PM
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 217 164 80 187 239 84 94 40 251 175 50
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
Hourly flow rate (vph) 22 236 178 87 203 260 91 102 43 273 190 54

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 140 296 189 361 237 517
Volume Left (vph) 22 0 87 0 91 273
Volume Right (vph) 0 178 0 260 43 54
Hadj (s) 0.11 -0.39 0.26 -0.47 0.00 0.08
Departure Headway (s) 8.7 8.2 8.6 7.9 8.5 7.9
Degree Utilization, x 0.34 0.67 0.45 0.79 0.56 1.13
Capacity (veh/h) 406 427 410 448 402 450
Control Delay (s) 14.8 25.1 17.3 33.7 22.0 110.1
Approach Delay (s) 21.8 28.1 22.0 110.1
Approach LOS C D C F

Intersection Summary
Delay 50.1
HCM Level of Service F
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5023 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5023 1770 1583
Volume (vph) 420 900 980 87 127 382
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 457 978 1065 95 138 415
RTOR Reduction (vph) 0 0 17 0 0 331
Lane Group Flow (vph) 457 978 1143 0 138 84
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 10.6 30.8 16.2 9.8 9.8
Effective Green, g (s) 10.6 30.8 16.2 9.8 9.8
Actuated g/C Ratio 0.22 0.63 0.33 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 749 3223 1674 357 319
v/s Ratio Prot c0.13 0.19 c0.23 c0.08
v/s Ratio Perm 0.05
v/c Ratio 0.61 0.30 0.68 0.39 0.26
Uniform Delay, d1 17.1 4.0 14.0 16.8 16.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.1 1.2 0.7 0.4
Delay (s) 18.6 4.1 15.2 17.5 16.8
Level of Service B A B B B
Approach Delay (s) 8.7 15.2 17.0
Approach LOS A B B

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 48.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.98 1.00 0.98 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3485 1770 3476 1770 3459 1770 3329
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3485 1770 3476 1770 3459 1770 3329
Volume (vph) 200 797 90 80 677 92 150 505 90 192 366 240
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 213 848 96 85 720 98 160 537 96 204 389 255
RTOR Reduction (vph) 0 11 0 0 14 0 0 20 0 0 150 0
Lane Group Flow (vph) 213 933 0 85 804 0 160 613 0 204 494 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.6 25.3 4.6 19.3 8.7 16.2 10.5 18.0
Effective Green, g (s) 10.6 25.3 4.6 19.3 8.7 16.2 10.5 18.0
Actuated g/C Ratio 0.15 0.35 0.06 0.27 0.12 0.22 0.14 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 258 1214 112 924 212 772 256 825
v/s Ratio Prot c0.12 0.27 0.05 c0.23 0.09 c0.18 c0.12 0.15
v/s Ratio Perm
v/c Ratio 0.83 0.77 0.76 0.87 0.75 0.79 0.80 0.60
Uniform Delay, d1 30.1 21.0 33.5 25.5 30.9 26.6 30.0 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.9 3.0 25.1 9.0 14.1 5.6 15.7 1.2
Delay (s) 49.0 24.0 58.5 34.4 45.0 32.3 45.7 25.3
Level of Service D C E C D C D C
Approach Delay (s) 28.6 36.7 34.8 30.2
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 32.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 72.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
26: Proj Dwy & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 26

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 163 99 361 158 98 440
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 177 108 392 172 107 478
RTOR Reduction (vph) 0 88 0 88 0 0
Lane Group Flow (vph) 177 20 392 84 107 478
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 9.5 9.5 24.5 24.5 5.0 33.5
Effective Green, g (s) 9.5 9.5 25.5 25.5 5.0 34.5
Actuated g/C Ratio 0.18 0.18 0.49 0.49 0.10 0.66
Clearance Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 289 914 776 170 1236
v/s Ratio Prot c0.10 c0.21 c0.06 0.26
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.55 0.07 0.43 0.11 0.63 0.39
Uniform Delay, d1 19.3 17.6 8.6 7.1 22.6 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.1 0.3 0.1 7.1 0.2
Delay (s) 21.2 17.7 8.9 7.2 29.7 4.2
Level of Service C B A A C A
Approach Delay (s) 19.9 8.4 8.8
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 52.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.5% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
27: Main Street & Proj Dwy Center 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1770 1583
Volume (vph) 126 1920 988 152 189 93
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 137 2087 1074 165 205 101
RTOR Reduction (vph) 0 0 0 62 0 85
Lane Group Flow (vph) 137 2087 1074 103 205 16
Turn Type Prot Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 13.9 92.6 74.2 74.2 18.4 18.4
Effective Green, g (s) 14.4 93.1 74.7 74.7 18.9 18.9
Actuated g/C Ratio 0.12 0.78 0.62 0.62 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 2746 2203 985 279 249
v/s Ratio Prot 0.08 c0.59 0.30 c0.12
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.65 0.76 0.49 0.10 0.73 0.06
Uniform Delay, d1 50.4 7.3 12.3 9.1 48.2 43.0
Progression Factor 1.14 0.43 0.47 0.34 1.00 1.00
Incremental Delay, d2 4.5 1.4 0.6 0.2 9.6 0.1
Delay (s) 61.7 4.5 6.4 3.3 57.8 43.1
Level of Service E A A A E D
Approach Delay (s) 8.1 6.0 52.9
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
28: Main Street & Proj Dwy East 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 28

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1770 1583
Volume (vph) 99 1974 1047 90 97 94
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 108 2146 1138 98 105 102
RTOR Reduction (vph) 0 0 0 30 0 92
Lane Group Flow (vph) 108 2146 1138 68 105 10
Turn Type Prot Perm Perm
Protected Phases 5 2 6 7
Permitted Phases 6 7
Actuated Green, G (s) 12.2 99.8 83.6 83.6 12.2 12.2
Effective Green, g (s) 12.2 99.8 83.6 83.6 12.2 12.2
Actuated g/C Ratio 0.10 0.83 0.70 0.70 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 180 2943 2466 1103 180 161
v/s Ratio Prot 0.06 c0.61 0.32 c0.06
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.60 0.73 0.46 0.06 0.58 0.06
Uniform Delay, d1 51.6 4.3 8.1 5.8 51.5 48.7
Progression Factor 1.17 0.43 0.26 0.03 1.00 1.00
Incremental Delay, d2 3.5 1.1 0.5 0.1 4.8 0.2
Delay (s) 64.0 2.9 2.6 0.2 56.2 48.9
Level of Service E A A A E D
Approach Delay (s) 5.9 2.4 52.6
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 7.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 3433 1583
Flt Permitted 1.00 1.00 0.74 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1384 1863 3433 1583
Volume (vph) 20 506 150 20 521 149
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 550 163 22 566 162
RTOR Reduction (vph) 0 367 0 0 0 100
Lane Group Flow (vph) 22 183 163 22 566 62
Turn Type Perm Perm custom
Protected Phases 4 8
Permitted Phases 4 8 2 2
Actuated Green, G (s) 9.4 9.4 9.4 9.4 10.9 10.9
Effective Green, g (s) 9.4 9.4 9.4 9.4 10.9 10.9
Actuated g/C Ratio 0.33 0.33 0.33 0.33 0.39 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 619 526 460 619 1322 610
v/s Ratio Prot 0.01 0.01
v/s Ratio Perm 0.12 c0.12 c0.16 0.04
v/c Ratio 0.04 0.35 0.35 0.04 0.43 0.10
Uniform Delay, d1 6.4 7.1 7.2 6.4 6.4 5.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.4 0.5 0.0 0.2 0.1
Delay (s) 6.4 7.5 7.6 6.4 6.6 5.6
Level of Service A A A A A A
Approach Delay (s) 7.5 7.5 6.4
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 7.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 28.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 10 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 421 ---> 2.1 (NO. OF LANES) 2.1<--- 221 THRU Wilbur

RIGHT 160 --- 1.1 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 0 40 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 10 * 1650 0.0061

THRU (T) 0 0 1650 0.0000
LEFT (L) 60 60 1650 0.0364 0.0364
T + L 60 1650 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + L 20 1650 0.0121 0.0121

------------------------------------------------------------------------
EB RIGHT (R) 160 160 1650 0.0970

THRU (T) 421 421 3300 0.1276
LEFT (L) 10 10 1650 0.0061
T + R 581 3300 0.1761 0.1761

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 221 221 3300 0.0670
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 231 3300 0.0700

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.24
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 120 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 451 ---> 2.1 (NO. OF LANES) 2.1<--- 431 THRU 18th St

RIGHT 230 --- 1.1 1.0 1.0 1.0 1.0 --- 371 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 150 311 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 311 0 * 1650 0.0000

THRU (T) 150 150 1650 0.0909
LEFT (L) 170 170 1650 0.1030 0.1030

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 120 120 1650 0.0727 0.0727
LEFT (L) 60 60 1650 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 230 230 1650 0.1394

THRU (T) 451 451 3300 0.1367
LEFT (L) 40 40 1650 0.0242
T + R 681 3300 0.2064 0.2064

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 431 431 3300 0.1306
LEFT (L) 371 371 1650 0.2248 0.2248
T + R 471 3300 0.1427

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.61
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 70 60 76

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 60 --- 1.0 1.1 1.1 1.1 1.1 --- 36 RIGHT
STREET NAME:

THRU 673 ---> 2.0 (NO. OF LANES) 1.1<--- 614 THRU 18th St

RIGHT 110 --- 1.0 1.1 1.1 1.0 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 10 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 10 * 1800 0.0056

THRU (T) 10 10 1800 0.0056
LEFT (L) 90 90 1800 0.0500 0.0500
T + L 100 1800 0.0556

------------------------------------------------------------------------
SB RIGHT (R) 70 70 1800 0.0389

THRU (T) 60 60 1800 0.0333
LEFT (L) 76 76 1800 0.0422
T + R 130 1800 0.0722
T + L 136 1800 0.0756
T + R + L 206 1800 0.1144 0.1144

------------------------------------------------------------------------
EB RIGHT (R) 110 20 * 1800 0.0111

THRU (T) 673 673 3600 0.1869
LEFT (L) 60 60 1800 0.0333 0.0333

------------------------------------------------------------------------
WB RIGHT (R) 36 36 1800 0.0200

THRU (T) 614 614 1800 0.3411
LEFT (L) 10 10 1800 0.0056
T + R 650 1800 0.3611 0.3611

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.56
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 160 10 130

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 140 --- 1.0 1.1 1.1 2.0 1.0 --- 120 RIGHT
STREET NAME:

THRU 639 ---> 2.1 (NO. OF LANES) 2.0<--- 510 THRU 18th Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 10 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + R 30 1650 0.0182 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 160 160 1650 0.0970

THRU (T) 10 10 1650 0.0061
LEFT (L) 130 130 3000 0.0433
T + R 170 1650 0.1030 0.1030

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 639 639 3300 0.1936
LEFT (L) 140 140 1650 0.0848 0.0848
T + R 649 3300 0.1967

------------------------------------------------------------------------
WB RIGHT (R) 120 49 * 1650 0.0297

THRU (T) 510 510 3300 0.1545 0.1545
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.36
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.0 --- 100 RIGHT
STREET NAME:

THRU 729 ---> 2.1 (NO. OF LANES) 2.0<--- 560 THRU Main Street

RIGHT 60 --- 1.1 1.0 1.1 1.1 2.0 --- 592 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 40 20 141 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 141 141 1650 0.0855

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + R 161 1650 0.0976 0.0976

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 80 80 1650 0.0485 0.0485
T + R 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 729 729 3300 0.2209
LEFT (L) 30 30 1650 0.0182
T + R 789 3300 0.2391 0.2391

------------------------------------------------------------------------
WB RIGHT (R) 100 20 * 1650 0.0121

THRU (T) 560 560 3300 0.1697
LEFT (L) 592 592 3000 0.1973 0.1973

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 900 ---> 2.1 (NO. OF LANES) 2.0<--- 1162 THRU Main Street

RIGHT 50 --- 1.1 1.0 0.0 2.5 1.0 --- 81 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 0 1350 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1350 1203 * 3127 0.3847 0.3847

LEFT (L) 90 90 1720 0.0523
------------------------------------------------------------------------
EB RIGHT (R) 50 50 1720 0.0291

THRU (T) 900 900 3440 0.2616
T + R 950 3440 0.2762

------------------------------------------------------------------------
WB THRU (T) 1162 1162 3440 0.3378 0.3378

LEFT (L) 81 81 1720 0.0471
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.72
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 172 151 280

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 188 --- 1.0 1.0 1.1 2.1 1.0 --- 181 RIGHT
STREET NAME:

THRU 1671 ---> 2.1 (NO. OF LANES) 3.0<--- 851 THRU Main Street

RIGHT 390 --- 1.1 2.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 220 160 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 160 160 1650 0.0970
LEFT (L) 220 220 3000 0.0733
T + R 220 1650 0.1333 0.1333

------------------------------------------------------------------------
SB RIGHT (R) 172 0 * 1650 0.0000

THRU (T) 151 151 1650 0.0915
LEFT (L) 280 280 3000 0.0933
T + L 431 3000 0.1437 0.1437

------------------------------------------------------------------------
EB RIGHT (R) 390 390 1650 0.2364

THRU (T) 1671 1671 3300 0.5064
LEFT (L) 188 188 1650 0.1139
T + R 2061 3300 0.6245 0.6245

------------------------------------------------------------------------
WB RIGHT (R) 181 27 * 1650 0.0164

THRU (T) 851 851 4950 0.1719
LEFT (L) 30 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.92
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 12 Sandy Lane/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 125 7 194

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 160 --- 1.0 1.1 1.1 1.0 1.0 --- 144 RIGHT
STREET NAME:

THRU 1842 ---> 2.1 (NO. OF LANES) 2.0<--- 927 THRU Main Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 7 10 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 7 7 1650 0.0042
LEFT (L) 10 10 1650 0.0061
T + R 17 1650 0.0103 0.0103

------------------------------------------------------------------------
SB RIGHT (R) 125 125 1650 0.0758

THRU (T) 7 7 1650 0.0042
LEFT (L) 194 194 1650 0.1176 0.1176
T + R 132 1650 0.0800

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 1842 1842 3300 0.5582
LEFT (L) 160 160 1650 0.0970
T + R 1852 3300 0.5612 0.5612

------------------------------------------------------------------------
WB RIGHT (R) 144 0 * 1650 0.0000

THRU (T) 927 927 3300 0.2809
LEFT (L) 10 10 1650 0.0061 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.70
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 117 341 198

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 147 --- 1.0 1.1 2.1 2.0 1.0 --- 179 RIGHT
STREET NAME:

THRU 1861 ---> 2.1 (NO. OF LANES) 2.0<--- 945 THRU Main Street

RIGHT 101 --- 1.1 1.0 2.1 1.1 1.0 --- 37 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 78 343 54 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 54 54 1650 0.0327

THRU (T) 343 343 3300 0.1039
LEFT (L) 78 78 1650 0.0473
T + R 397 3300 0.1203 0.1203

------------------------------------------------------------------------
SB RIGHT (R) 117 117 1650 0.0709

THRU (T) 341 341 3300 0.1033
LEFT (L) 198 198 3000 0.0660 0.0660
T + R 458 3300 0.1388

------------------------------------------------------------------------
EB RIGHT (R) 101 101 1650 0.0612

THRU (T) 1861 1861 3300 0.5639
LEFT (L) 147 147 1650 0.0891
T + R 1962 3300 0.5945 0.5945

------------------------------------------------------------------------
WB RIGHT (R) 179 70 * 1650 0.0424

THRU (T) 945 945 3300 0.2864
LEFT (L) 37 37 1650 0.0224 0.0224

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.80
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 141 40 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 297 --- 1.0 1.0 1.1 1.1 1.0 --- 60 RIGHT
STREET NAME:

THRU 1644 ---> 2.0 (NO. OF LANES) 2.0<--- 946 THRU Main Street

RIGHT 170 --- 1.0 1.0 1.1 1.1 1.0 --- 70 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 70 60 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 60 60 1650 0.0364
LEFT (L) 70 70 1650 0.0424
T + R 150 1650 0.0909 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 141 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 40 40 1650 0.0242 0.0242
T + L 80 1650 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 170 100 * 1650 0.0606

THRU (T) 1644 1644 3300 0.4982 0.4982
LEFT (L) 297 297 1650 0.1800

------------------------------------------------------------------------
WB RIGHT (R) 60 20 * 1650 0.0121

THRU (T) 946 946 3300 0.2867
LEFT (L) 70 70 1650 0.0424 0.0424

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.66
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 70 458 140

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 110 --- 2.1 1.0 1.0 1.0 1.0 --- 60 RIGHT
STREET NAME:

THRU 40 ---> 1.1 (NO. OF LANES) 1.1<--- 40 THRU Oakley Road

RIGHT 290 --- 1.0 1.0 2.1 1.1 1.1 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 229 360 10 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 360 360 3300 0.1091
LEFT (L) 229 229 1650 0.1388 0.1388
T + R 370 3300 0.1121

------------------------------------------------------------------------
SB RIGHT (R) 70 10 * 1650 0.0061

THRU (T) 458 458 1650 0.2776 0.2776
LEFT (L) 140 140 1650 0.0848

------------------------------------------------------------------------
EB RIGHT (R) 290 61 * 1650 0.0370

THRU (T) 40 40 1650 0.0242
LEFT (L) 110 110 3000 0.0367
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 50 50 1650 0.0303
T + L 90 1650 0.0545 0.0545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.52
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 20 20 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 50 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 1219 ---> 2.0 (NO. OF LANES) 2.1<--- 753 THRU Main Street

RIGHT 458 --- 1.0 2.0 1.0 1.0 1.0 --- 190 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 270 30 230 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 230 40 * 1650 0.0242

THRU (T) 30 30 1650 0.0182
LEFT (L) 270 270 3000 0.0900 0.0900

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 20 20 1650 0.0121
T + L 40 1650 0.0242 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 458 310 * 1650 0.1879

THRU (T) 1219 1219 3300 0.3694 0.3694
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 753 753 3300 0.2282
LEFT (L) 190 190 1650 0.1152 0.1152
T + R 763 3300 0.2312

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 135 0 180

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 195 --- 1.0 1.0 0.0 1.0 1.1 --- 170 RIGHT
STREET NAME:

THRU 1204 ---> 2.0 (NO. OF LANES) 2.1<--- 789 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 135 0 * 1720 0.0000

LEFT (L) 180 180 1720 0.1047 0.1047
------------------------------------------------------------------------
EB THRU (T) 1204 1204 3440 0.3500

LEFT (L) 195 195 1720 0.1134 0.1134
------------------------------------------------------------------------
WB RIGHT (R) 170 170 1720 0.0988

THRU (T) 789 789 3440 0.2294
T + R 959 3440 0.2788 0.2788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.50
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 1 0 1

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 5 --- 1.0 1.1 1.1 1.1 1.1 --- 5 RIGHT
STREET NAME:

THRU 1143 ---> 1.0 (NO. OF LANES) 1.1<--- 793 THRU Main Street

RIGHT 271 --- 1.0 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 195 0 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 0 0 1650 0.0000
LEFT (L) 195 195 1650 0.1182 0.1182
T + R 50 1650 0.0303

------------------------------------------------------------------------
SB RIGHT (R) 1 1 1650 0.0006

THRU (T) 0 0 1650 0.0000
LEFT (L) 1 1 1650 0.0006
T + R 1 1650 0.0006
T + L 1 1650 0.0006
T + R + L 2 1650 0.0012 0.0012

------------------------------------------------------------------------
EB RIGHT (R) 271 76 * 1650 0.0461

THRU (T) 1143 1143 1650 0.6927 0.6927
LEFT (L) 5 5 1650 0.0030

------------------------------------------------------------------------
WB RIGHT (R) 5 5 1650 0.0030

THRU (T) 793 793 1650 0.4806
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 798 1650 0.4836

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.82
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 557 251

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 223 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 437 160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 160 1720 0.0930

THRU (T) 437 437 3440 0.1270
T + R 597 3440 0.1735 0.1735

------------------------------------------------------------------------
SB THRU (T) 557 557 3440 0.1619

LEFT (L) 251 251 1720 0.1459 0.1459
------------------------------------------------------------------------
WB RIGHT (R) 223 0 * 1720 0.0000

LEFT (L) 120 120 1720 0.0698 0.0698
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 50 573 530

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 2.1 2.0 2.1 --- 312 RIGHT
STREET NAME:

THRU 152 ---> 2.1 (NO. OF LANES) 1.1<--- 210 THRU Cypress

RIGHT 60 --- 1.1 1.0 2.0 1.0 1.0 --- 100 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 462 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 0 * 1650 0.0000

THRU (T) 462 462 3300 0.1400 0.1400
LEFT (L) 30 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 573 573 3300 0.1736
LEFT (L) 530 530 3000 0.1767 0.1767
T + R 623 3300 0.1888

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 152 152 3300 0.0461
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 212 3300 0.0642

------------------------------------------------------------------------
WB RIGHT (R) 312 21 * 3000 0.0070

THRU (T) 210 210 1650 0.1273 0.1273
LEFT (L) 100 100 1650 0.0606
T + R 231 3000 0.0770

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 382 0 127

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 420 --- 2.0 1.0 0.0 1.0 1.1 --- 87 RIGHT
STREET NAME:

THRU 900 ---> 3.0 (NO. OF LANES) 3.1<--- 980 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 382 151 * 1720 0.0878 0.0878

LEFT (L) 127 127 1720 0.0738
------------------------------------------------------------------------
EB THRU (T) 900 900 5160 0.1744

LEFT (L) 420 420 3127 0.1343 0.1343
------------------------------------------------------------------------
WB RIGHT (R) 87 87 1720 0.0506

THRU (T) 980 980 5160 0.1899
T + R 1067 5160 0.2068 0.2068

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 240 366 192

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 200 --- 1.0 1.1 2.1 1.0 1.1 --- 92 RIGHT
STREET NAME:

THRU 797 ---> 2.1 (NO. OF LANES) 2.1<--- 677 THRU Laurel

RIGHT 90 --- 1.1 1.0 2.1 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 505 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 505 505 3300 0.1530
LEFT (L) 150 150 1650 0.0909
T + R 595 3300 0.1803 0.1803

------------------------------------------------------------------------
SB RIGHT (R) 240 240 1650 0.1455

THRU (T) 366 366 3300 0.1109
LEFT (L) 192 192 1650 0.1164 0.1164
T + R 606 3300 0.1836

------------------------------------------------------------------------
EB RIGHT (R) 90 90 1650 0.0545

THRU (T) 797 797 3300 0.2415
LEFT (L) 200 200 1650 0.1212 0.1212
T + R 887 3300 0.2688

------------------------------------------------------------------------
WB RIGHT (R) 92 92 1650 0.0558

THRU (T) 677 677 3300 0.2052
LEFT (L) 80 80 1650 0.0485
T + R 769 3300 0.2330 0.2330

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.65
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 26 Bridgehead/Proj Dwy Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 440 98

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 99 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Proj Dwy

RIGHT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 163 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 361 158 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 158 0 * 1720 0.0000

THRU (T) 361 361 1720 0.2099 0.2099
------------------------------------------------------------------------
SB THRU (T) 440 440 1720 0.2558

LEFT (L) 98 98 1720 0.0570 0.0570
------------------------------------------------------------------------
WB RIGHT (R) 99 1 * 1720 0.0006

LEFT (L) 163 163 1720 0.0948 0.0948
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.36
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 27 Proj Dwy Center/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 93 0 189

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 126 --- 1.0 1.0 0.0 1.0 1.0 --- 152 RIGHT
STREET NAME:

THRU 1920 ---> 2.0 (NO. OF LANES) 2.0<--- 988 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy Center
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 93 0 * 1720 0.0000

LEFT (L) 189 189 1720 0.1099 0.1099
------------------------------------------------------------------------
EB THRU (T) 1920 1920 3440 0.5581 0.5581

LEFT (L) 126 126 1720 0.0733
------------------------------------------------------------------------
WB RIGHT (R) 152 0 * 1720 0.0000

THRU (T) 988 988 3440 0.2872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 28 Proj Dwy East/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 94 0 97

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 99 --- 1.0 1.0 0.0 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 1974 ---> 2.0 (NO. OF LANES) 2.0<--- 1047 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy East
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 94 0 * 1720 0.0000

LEFT (L) 97 97 1720 0.0564 0.0564
------------------------------------------------------------------------
EB THRU (T) 1974 1974 3440 0.5738 0.5738

LEFT (L) 99 99 1720 0.0576
------------------------------------------------------------------------
WB RIGHT (R) 90 0 * 1720 0.0000

THRU (T) 1047 1047 3440 0.3044
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.63
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 29 Live Oak/Proj Dwy Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 20 ---> 1.0 (NO. OF LANES) 1.0<--- 20 THRU Proj Dwy

RIGHT 506 --- 1.0 2.0 0.0 1.0 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 521 0 149 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 149 0 * 1800 0.0000

LEFT (L) 521 521 3273 0.1592 0.1592
------------------------------------------------------------------------
EB RIGHT (R) 506 219 * 1800 0.1217 0.1217

THRU (T) 20 20 1800 0.0111
------------------------------------------------------------------------
WB THRU (T) 20 20 1800 0.0111

LEFT (L) 150 150 1800 0.0833 0.0833
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.36
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.PM,CAP=



Near Term (2010) With Project AM 
Mitigation



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3331 1719 4940 1538 3335 1738 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 3331 1719 4940 1538 3335 1738 3335 1810 1538
Volume (vph) 110 725 190 10 1120 340 200 139 50 113 74 123
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 788 207 11 1217 370 217 151 54 123 80 134
RTOR Reduction (vph) 0 16 0 0 0 196 0 16 0 0 0 112
Lane Group Flow (vph) 120 979 0 11 1217 174 217 189 0 123 80 22
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 10.6 55.5 1.2 46.1 46.1 10.2 14.3 12.0 16.1 16.1
Effective Green, g (s) 10.6 56.5 1.2 47.1 47.1 10.2 14.3 12.0 16.1 16.1
Actuated g/C Ratio 0.11 0.56 0.01 0.47 0.47 0.10 0.14 0.12 0.16 0.16
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 182 1882 21 2327 724 340 249 400 291 248
v/s Ratio Prot c0.07 c0.29 0.01 0.25 c0.07 c0.11 0.04 0.04
v/s Ratio Perm 0.11 0.01
v/c Ratio 0.66 0.52 0.52 0.52 0.24 0.64 0.76 0.31 0.27 0.09
Uniform Delay, d1 43.0 13.4 49.1 18.6 15.8 43.1 41.2 40.2 36.8 35.7
Progression Factor 0.98 0.74 1.37 0.29 0.67 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.9 7.7 0.6 0.6 2.9 11.1 0.2 0.2 0.1
Delay (s) 48.1 10.9 74.8 6.0 11.2 46.0 52.3 40.4 37.0 35.8
Level of Service D B E A B D D D D D
Approach Delay (s) 14.9 7.7 49.1 37.7
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.95 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1828 1770 1776 1770 1837 1770 1841
Flt Permitted 0.59 1.00 0.70 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1101 1828 1303 1776 1770 1837 1770 1841
Volume (vph) 13 70 10 50 140 63 40 196 20 45 141 12
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 14 78 11 56 156 70 44 218 22 50 157 13
RTOR Reduction (vph) 0 8 0 0 37 0 0 6 0 0 5 0
Lane Group Flow (vph) 14 81 0 56 189 0 44 234 0 50 165 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.7 8.7 8.7 8.7 1.7 16.4 1.7 16.4
Effective Green, g (s) 9.2 9.2 9.2 9.2 1.7 16.9 1.7 16.9
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.04 0.42 0.04 0.42
Clearance Time (s) 4.5 4.5 4.5 4.5 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 255 423 301 411 76 780 76 782
v/s Ratio Prot 0.04 c0.11 0.02 c0.13 c0.03 0.09
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.05 0.19 0.19 0.46 0.58 0.30 0.66 0.21
Uniform Delay, d1 11.9 12.3 12.3 13.2 18.7 7.5 18.8 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.3 0.8 10.3 0.2 18.7 0.1
Delay (s) 12.0 12.5 12.6 14.0 29.0 7.8 37.4 7.4
Level of Service B B B B C A D A
Approach Delay (s) 12.5 13.7 11.0 14.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 12.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 39.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.96 0.96 1.00 0.96 1.00 0.96
Flt Protected 0.99 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3387 3355 1770 1792 1770 1794
Flt Permitted 0.99 0.99 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3387 3355 1770 1792 1770 1794
Volume (vph) 30 191 75 70 213 117 107 146 50 169 62 20
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 208 82 76 232 127 116 159 54 184 67 22
RTOR Reduction (vph) 0 47 0 0 61 0 0 17 0 0 15 0
Lane Group Flow (vph) 0 276 0 0 374 0 116 196 0 184 74 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.0 11.5 7.3 12.4 9.0 14.1
Effective Green, g (s) 10.5 12.0 7.3 12.9 9.0 14.6
Actuated g/C Ratio 0.17 0.20 0.12 0.21 0.15 0.24
Clearance Time (s) 4.5 4.5 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 589 667 214 383 264 434
v/s Ratio Prot c0.08 c0.11 0.07 c0.11 c0.10 0.04
v/s Ratio Perm
v/c Ratio 0.47 0.56 0.54 0.51 0.70 0.17
Uniform Delay, d1 22.4 21.8 25.0 21.0 24.4 18.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 1.1 2.8 1.2 7.8 0.2
Delay (s) 23.0 22.9 27.8 22.1 32.2 18.3
Level of Service C C C C C B
Approach Delay (s) 23.0 22.9 24.1 27.7
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 60.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Mitigation 11/01/06
========================================================================
INTERSECTION 11 Bridgehead/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 120 74 115

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 108 --- 1.0 1.0 1.0 2.0 1.0 --- 342 RIGHT
STREET NAME:

THRU 727 ---> 2.1 (NO. OF LANES) 3.0<--- 1123 THRU Main Street

RIGHT 190 --- 1.1 2.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 200 139 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 139 139 1650 0.0842
LEFT (L) 200 200 3000 0.0667
T + R 189 1650 0.1145 0.1145

------------------------------------------------------------------------
SB RIGHT (R) 120 12 * 1650 0.0073

THRU (T) 74 74 1650 0.0448
LEFT (L) 115 115 3000 0.0383 0.0383

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 727 727 3300 0.2203
LEFT (L) 108 108 1650 0.0655 0.0655
T + R 917 3300 0.2779

------------------------------------------------------------------------
WB RIGHT (R) 342 279 * 1650 0.1691

THRU (T) 1123 1123 4950 0.2269 0.2269
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_MIT.INT,VOL=2010_MIT.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Mitigation 11/01/06
========================================================================
INTERSECTION 16 Oakley Rd/Live Oak Ave Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 12 141 45

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 13 --- 1.0 1.1 1.1 1.0 1.1 --- 63 RIGHT
STREET NAME:

THRU 70 ---> 1.1 (NO. OF LANES) 1.1<--- 140 THRU Live Oak Ave

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 40 196 20 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Oakley Rd
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 196 196 1650 0.1188
LEFT (L) 40 40 1650 0.0242
T + R 216 1650 0.1309 0.1309

------------------------------------------------------------------------
SB RIGHT (R) 12 12 1650 0.0073

THRU (T) 141 141 1650 0.0855
LEFT (L) 45 45 1650 0.0273 0.0273
T + R 153 1650 0.0927

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 70 70 1650 0.0424
LEFT (L) 13 13 1650 0.0079 0.0079
T + R 80 1650 0.0485

------------------------------------------------------------------------
WB RIGHT (R) 63 63 1650 0.0382

THRU (T) 140 140 1650 0.0848
LEFT (L) 50 50 1650 0.0303
T + R 203 1650 0.1230 0.1230

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.29
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_MIT.INT,VOL=2010_MIT.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Mitigation 11/01/06
========================================================================
INTERSECTION 23 Neroly Rd/Live Oak Ave Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 20 62 169

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 30 --- 1.1 1.1 1.1 1.0 1.1 --- 117 RIGHT
STREET NAME:

THRU 191 ---> 2.2 (NO. OF LANES) 2.2<--- 213 THRU Live Oak Ave

RIGHT 75 --- 1.1 1.0 1.1 1.1 1.1 --- 70 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 107 146 50 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Neroly Rd
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 146 146 1650 0.0885
LEFT (L) 107 107 1650 0.0648
T + R 196 1650 0.1188 0.1188

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 62 62 1650 0.0376
LEFT (L) 169 169 1650 0.1024 0.1024
T + R 82 1650 0.0497

------------------------------------------------------------------------
EB RIGHT (R) 75 75 1650 0.0455

THRU (T) 191 191 3300 0.0579
LEFT (L) 30 30 1650 0.0182
T + R 266 3300 0.0806
T + L 221 3300 0.0670
T + R + L 296 3300 0.0897 0.0897

------------------------------------------------------------------------
WB RIGHT (R) 117 117 1650 0.0709

THRU (T) 213 213 3300 0.0645
LEFT (L) 70 70 1650 0.0424
T + R 330 3300 0.1000
T + L 283 3300 0.0858
T + R + L 400 3300 0.1212 0.1212

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_MIT.INT,VOL=2010_MIT.AM,CAP=



Near Term (2010) With Project PM 
Mitigation



HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 3340 1719 4940 1538 3335 1736 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 3340 1719 4940 1538 3335 1736 3335 1810 1538
Volume (vph) 188 1671 390 30 851 181 220 160 60 280 151 172
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 192 1705 398 31 868 185 224 163 61 286 154 176
RTOR Reduction (vph) 0 16 0 0 0 76 0 11 0 0 0 152
Lane Group Flow (vph) 192 2087 0 31 868 109 224 213 0 286 154 24
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot pm+ov Prot Prot Perm
Protected Phases 5 2 1 6 7 3 8 7 4
Permitted Phases 6 4
Actuated Green, G (s) 17.2 71.1 3.6 57.5 69.5 12.2 16.3 12.0 16.1 16.1
Effective Green, g (s) 17.2 72.1 3.6 58.5 70.5 12.2 16.3 12.0 16.1 16.1
Actuated g/C Ratio 0.14 0.60 0.03 0.49 0.59 0.10 0.14 0.10 0.13 0.13
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 246 2007 52 2408 955 339 236 334 243 206
v/s Ratio Prot 0.11 c0.62 0.02 c0.18 0.01 0.07 c0.12 c0.09 0.09
v/s Ratio Perm 0.06 0.02
v/c Ratio 0.78 1.04 0.60 0.36 0.11 0.66 0.90 0.86 0.63 0.11
Uniform Delay, d1 49.6 24.0 57.5 19.1 10.9 51.9 51.1 53.2 49.2 45.7
Progression Factor 0.97 0.96 0.60 0.27 0.02 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 25.8 10.3 0.4 0.0 3.7 32.9 18.3 3.9 0.1
Delay (s) 54.9 48.8 44.7 5.5 0.2 55.6 83.9 71.4 53.1 45.8
Level of Service D D D A A E F E D D
Approach Delay (s) 49.3 5.8 69.8 59.5
Approach LOS D A E E

Intersection Summary
HCM Average Control Delay 42.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 99.0% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.94 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1821 1770 1742 1770 1838 1770 1843
Flt Permitted 0.43 1.00 0.50 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 810 1821 934 1742 1770 1838 1770 1843
Volume (vph) 27 170 30 40 130 99 30 309 30 160 361 28
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 30 189 33 44 144 110 33 343 33 178 401 31
RTOR Reduction (vph) 0 11 0 0 51 0 0 5 0 0 4 0
Lane Group Flow (vph) 30 211 0 44 203 0 33 371 0 178 428 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 8.7 8.7 8.7 8.7 1.3 21.2 6.7 26.6
Effective Green, g (s) 9.2 9.2 9.2 9.2 1.8 21.7 7.2 27.1
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.04 0.43 0.14 0.54
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 149 334 172 320 64 796 254 997
v/s Ratio Prot 0.12 c0.12 0.02 0.20 c0.10 c0.23
v/s Ratio Perm 0.04 0.05
v/c Ratio 0.20 0.63 0.26 0.63 0.52 0.47 0.70 0.43
Uniform Delay, d1 17.3 18.9 17.5 18.9 23.7 10.1 20.4 6.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 3.8 0.8 4.1 6.9 0.4 8.4 0.3
Delay (s) 18.0 22.7 18.3 22.9 30.6 10.5 28.9 7.2
Level of Service B C B C C B C A
Approach Delay (s) 22.2 22.3 12.1 13.5
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 50.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj PM
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.94 0.93 1.00 0.96 1.00 0.97
Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3314 3262 1770 1780 1770 1801
Flt Permitted 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3314 3262 1770 1780 1770 1801
Volume (vph) 20 217 164 80 187 239 84 94 40 251 175 50
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 236 178 87 203 260 91 102 43 273 190 54
RTOR Reduction (vph) 0 147 0 0 207 0 0 20 0 0 13 0
Lane Group Flow (vph) 0 289 0 0 343 0 91 125 0 273 231 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.4 11.1 6.3 11.0 13.2 17.9
Effective Green, g (s) 10.9 11.6 6.3 11.5 13.2 18.4
Actuated g/C Ratio 0.17 0.18 0.10 0.18 0.21 0.29
Clearance Time (s) 4.5 4.5 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 572 599 176 324 370 524
v/s Ratio Prot c0.09 c0.11 0.05 0.07 c0.15 c0.13
v/s Ratio Perm
v/c Ratio 0.50 0.57 0.52 0.39 0.74 0.44
Uniform Delay, d1 23.7 23.5 27.0 22.7 23.4 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 1.3 2.6 0.8 7.5 0.6
Delay (s) 24.4 24.9 29.6 23.5 30.9 18.8
Level of Service C C C C C B
Approach Delay (s) 24.4 24.9 25.8 25.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 63.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Mitigation 11/01/06
========================================================================
INTERSECTION 11 Bridgehead/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 172 151 280

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 188 --- 1.0 1.0 1.0 2.0 1.0 --- 181 RIGHT
STREET NAME:

THRU 1671 ---> 2.1 (NO. OF LANES) 3.0<--- 851 THRU Main Street

RIGHT 390 --- 1.1 2.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 220 160 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 160 160 1650 0.0970
LEFT (L) 220 220 3000 0.0733
T + R 220 1650 0.1333 0.1333

------------------------------------------------------------------------
SB RIGHT (R) 172 0 * 1650 0.0000

THRU (T) 151 151 1650 0.0915
LEFT (L) 280 280 3000 0.0933 0.0933

------------------------------------------------------------------------
EB RIGHT (R) 390 390 1650 0.2364

THRU (T) 1671 1671 3300 0.5064
LEFT (L) 188 188 1650 0.1139
T + R 2061 3300 0.6245 0.6245

------------------------------------------------------------------------
WB RIGHT (R) 181 27 * 1650 0.0164

THRU (T) 851 851 4950 0.1719
LEFT (L) 30 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.87
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_MIT.INT,VOL=2010_MIT.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Mitigation 11/01/06
========================================================================
INTERSECTION 16 Oakley Rd/Live Oak Ave Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 28 361 160

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 27 --- 1.0 1.1 1.1 1.0 1.1 --- 99 RIGHT
STREET NAME:

THRU 170 ---> 1.1 (NO. OF LANES) 1.1<--- 130 THRU Live Oak Ave

RIGHT 30 --- 1.1 1.0 1.1 1.1 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 309 30 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Oakley Rd
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 309 309 1650 0.1873
LEFT (L) 30 30 1650 0.0182
T + R 339 1650 0.2055 0.2055

------------------------------------------------------------------------
SB RIGHT (R) 28 28 1650 0.0170

THRU (T) 361 361 1650 0.2188
LEFT (L) 160 160 1650 0.0970 0.0970
T + R 389 1650 0.2358

------------------------------------------------------------------------
EB RIGHT (R) 30 30 1650 0.0182

THRU (T) 170 170 1650 0.1030
LEFT (L) 27 27 1650 0.0164 0.0164
T + R 200 1650 0.1212

------------------------------------------------------------------------
WB RIGHT (R) 99 99 1650 0.0600

THRU (T) 130 130 1650 0.0788
LEFT (L) 40 40 1650 0.0242
T + R 229 1650 0.1388 0.1388

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_MIT.INT,VOL=2010_MIT.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Mitigation 11/01/06
========================================================================
INTERSECTION 23 Neroly Rd/Live Oak Ave Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 175 251

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 20 --- 1.1 1.1 1.1 1.0 1.1 --- 239 RIGHT
STREET NAME:

THRU 217 ---> 2.2 (NO. OF LANES) 2.2<--- 187 THRU Live Oak Ave

RIGHT 164 --- 1.1 1.0 1.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 84 94 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Neroly Rd
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 94 94 1650 0.0570
LEFT (L) 84 84 1650 0.0509
T + R 134 1650 0.0812 0.0812

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 175 175 1650 0.1061
LEFT (L) 251 251 1650 0.1521 0.1521
T + R 225 1650 0.1364

------------------------------------------------------------------------
EB RIGHT (R) 164 164 1650 0.0994

THRU (T) 217 217 3300 0.0658
LEFT (L) 20 20 1650 0.0121
T + R 381 3300 0.1155
T + L 237 3300 0.0718
T + R + L 401 3300 0.1215 0.1215

------------------------------------------------------------------------
WB RIGHT (R) 239 239 1650 0.1448

THRU (T) 187 187 3300 0.0567
LEFT (L) 80 80 1650 0.0485
T + R 426 3300 0.1291
T + L 267 3300 0.0809
T + R + L 506 3300 0.1533 0.1533

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_MIT.INT,VOL=2010_MIT.PM,CAP=



Cumulative (2030) No Project PM 



HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3453 1770 3532 1777 1583 1801 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.82 1.00
Satd. Flow (perm) 1770 3453 1770 3532 1343 1583 1521 1583
Volume (vph) 20 260 50 30 760 10 150 5 20 10 5 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 274 53 32 800 11 158 5 21 11 5 21
RTOR Reduction (vph) 0 20 0 0 1 0 0 0 17 0 0 17
Lane Group Flow (vph) 21 307 0 32 810 0 0 163 4 0 16 4
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.2 27.7 1.3 27.8 10.9 10.9 10.9 10.9
Effective Green, g (s) 1.2 27.7 1.3 27.8 10.9 10.9 10.9 10.9
Actuated g/C Ratio 0.02 0.53 0.03 0.54 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 1843 44 1892 282 332 319 332
v/s Ratio Prot 0.01 0.09 c0.02 c0.23
v/s Ratio Perm c0.12 0.00 0.01 0.00
v/c Ratio 0.51 0.17 0.73 0.43 0.58 0.01 0.05 0.01
Uniform Delay, d1 25.1 6.2 25.1 7.3 18.4 16.2 16.4 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.0 45.3 0.2 2.9 0.0 0.1 0.0
Delay (s) 35.4 6.2 70.4 7.4 21.3 16.3 16.4 16.3
Level of Service D A E A C B B B
Approach Delay (s) 8.0 9.8 20.7 16.3
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 51.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 290 30 20 780 70 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 305 32 21 821 74 63
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 337 1184 321
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 337 1184 321
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 64 91
cM capacity (veh/h) 1222 205 720

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 337 21 821 137
Volume Left 0 21 0 74
Volume Right 32 0 0 63
cSH 1700 1222 1700 307
Volume to Capacity 0.20 0.02 0.48 0.45
Queue Length 95th (ft) 0 1 0 55
Control Delay (s) 0.0 8.0 0.0 25.9
Lane LOS A D
Approach Delay (s) 0.0 0.2 25.9
Approach LOS D

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 230 110 280 640 0 0 0 0 70 0 120
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 242 116 295 674 0 0 0 0 74 0 126
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 674 358 1226 1563 300 1563 1621 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 674 358 1226 1563 300 1563 1621 337
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 75 100 100 100 0 100 81
cM capacity (veh/h) 913 1197 88 83 696 61 77 659

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 358 295 337 337 74 126
Volume Left 0 295 0 0 74 0
Volume Right 116 0 0 0 0 126
cSH 1700 1197 1700 1700 61 659
Volume to Capacity 0.21 0.25 0.20 0.20 1.20 0.19
Queue Length 95th (ft) 0 24 0 0 152 18
Control Delay (s) 0.0 9.0 0.0 0.0 293.9 11.8
Lane LOS A F B
Approach Delay (s) 0.0 2.7 115.7
Approach LOS F

Intersection Summary
Average Delay 16.9
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 50 250 0 0 660 140 260 0 280 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 263 0 0 695 147 274 0 295 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 842 263 716 1211 132 1005 1137 421
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 842 263 716 1211 132 1005 1137 421
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 100 9 100 67 100 100 100
cM capacity (veh/h) 789 1298 301 169 893 124 187 581

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 53 132 132 463 379 274 295
Volume Left 53 0 0 0 0 274 0
Volume Right 0 0 0 0 147 0 295
cSH 789 1700 1700 1700 1700 301 893
Volume to Capacity 0.07 0.08 0.08 0.27 0.22 0.91 0.33
Queue Length 95th (ft) 5 0 0 0 0 214 36
Control Delay (s) 9.9 0.0 0.0 0.0 0.0 69.1 11.0
Lane LOS A F B
Approach Delay (s) 1.6 0.0 39.0
Approach LOS E

Intersection Summary
Average Delay 13.1
Intersection Capacity Utilization 50.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 440 60 30 450 10 330 30 100 10 30 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 463 63 32 474 11 347 32 105 11 32 21

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 526 516 484 63
Volume Left (vph) 32 0 32 347 11
Volume Right (vph) 0 63 11 105 21
Hadj (s) 0.53 -0.05 0.03 0.05 -0.13
Departure Headway (s) 8.5 7.9 7.6 7.4 9.4
Degree Utilization, x 0.07 1.15 1.08 1.00 0.16
Capacity (veh/h) 415 460 487 484 378
Control Delay (s) 11.0 117.3 93.1 68.4 14.2
Approach Delay (s) 111.3 93.1 68.4 14.2
Approach LOS F F F B

Intersection Summary
Delay 88.9
HCM Level of Service F
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3417 1770 3486 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3417 1770 3486 1770 1863 1583 1770 1863 1583
Volume (vph) 20 300 90 210 450 50 230 100 220 50 90 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 316 95 221 474 53 242 105 232 53 95 63
RTOR Reduction (vph) 0 30 0 0 8 0 0 0 177 0 0 55
Lane Group Flow (vph) 21 381 0 221 519 0 242 105 55 53 95 8
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 1.3 14.9 9.2 23.3 13.5 13.5 13.5 6.9 6.9 6.9
Effective Green, g (s) 2.3 16.9 10.7 25.3 15.0 15.0 15.0 8.4 8.4 8.4
Actuated g/C Ratio 0.04 0.27 0.17 0.40 0.24 0.24 0.24 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.5 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 65 917 301 1400 421 444 377 236 248 211
v/s Ratio Prot 0.01 0.11 c0.12 c0.15 c0.14 0.06 0.03 c0.05
v/s Ratio Perm 0.03 0.01
v/c Ratio 0.32 0.42 0.73 0.37 0.57 0.24 0.15 0.22 0.38 0.04
Uniform Delay, d1 29.6 19.0 24.8 13.3 21.2 19.4 18.9 24.4 24.9 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.3 8.9 0.2 1.9 0.3 0.2 0.5 1.0 0.1
Delay (s) 32.5 19.3 33.7 13.4 23.1 19.7 19.1 24.9 25.9 23.9
Level of Service C B C B C B B C C C
Approach Delay (s) 19.9 19.4 20.9 25.0
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 63.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3397 1788 1583 1689
Flt Permitted 0.35 1.00 1.00 0.55 1.00 0.72 1.00 0.91
Satd. Flow (perm) 658 3539 1583 1022 3397 1349 1583 1555
Volume (vph) 110 320 60 20 490 180 150 30 40 30 20 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 116 337 63 21 516 189 158 32 42 32 21 84
RTOR Reduction (vph) 0 0 26 0 58 0 0 0 30 0 59 0
Lane Group Flow (vph) 116 337 37 21 647 0 0 190 12 0 78 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 26.3 26.3 26.3 26.3 26.3 12.8 12.8 12.8
Effective Green, g (s) 27.3 27.3 27.3 27.3 27.3 13.8 13.8 13.8
Actuated g/C Ratio 0.58 0.58 0.58 0.58 0.58 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 381 2051 918 592 1969 395 464 456
v/s Ratio Prot 0.10 c0.19
v/s Ratio Perm 0.18 0.02 0.02 c0.14 0.01 0.05
v/c Ratio 0.30 0.16 0.04 0.04 0.33 0.48 0.03 0.17
Uniform Delay, d1 5.1 4.6 4.3 4.2 5.1 13.7 11.9 12.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.0 0.0 0.1 0.9 0.0 0.2
Delay (s) 5.5 4.6 4.3 4.3 5.2 14.6 11.9 12.6
Level of Service A A A A A B B B
Approach Delay (s) 4.8 5.2 14.1 12.6
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 47.1 Sum of lost time (s) 6.0
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3522 1770 3539 1583 1770 1679 3433 1631
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3522 1770 3539 1583 1770 1679 3433 1631
Volume (vph) 80 320 10 20 640 70 20 10 20 40 10 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 84 337 11 21 674 74 21 11 21 42 11 53
RTOR Reduction (vph) 0 3 0 0 0 49 0 17 0 0 43 0
Lane Group Flow (vph) 84 345 0 21 674 25 21 15 0 42 21 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 4 7 8 3
Permitted Phases 6
Actuated Green, G (s) 3.4 17.4 0.5 14.5 14.5 0.5 7.6 1.1 8.2
Effective Green, g (s) 3.4 17.4 0.5 14.5 14.5 0.5 7.6 1.1 8.2
Actuated g/C Ratio 0.08 0.41 0.01 0.34 0.34 0.01 0.18 0.03 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 141 1439 21 1205 539 21 300 89 314
v/s Ratio Prot c0.05 c0.10 0.01 c0.19 0.01 0.01 c0.01 c0.01
v/s Ratio Perm 0.02
v/c Ratio 0.60 0.24 1.00 0.56 0.05 1.00 0.05 0.47 0.07
Uniform Delay, d1 18.9 8.3 21.1 11.4 9.4 21.1 14.5 20.5 14.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.1 196.4 0.6 0.0 196.4 0.1 3.9 0.1
Delay (s) 25.5 8.3 217.4 12.0 9.5 217.4 14.6 24.4 14.2
Level of Service C A F B A F B C B
Approach Delay (s) 11.7 17.4 95.0 18.2
Approach LOS B B F B

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 42.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1719 3366 3335 3438 1538 1730 1538 1719 1646
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.70 1.00 0.53 1.00
Satd. Flow (perm) 1719 3366 3335 3438 1538 1275 1538 957 1646
Volume (vph) 10 310 50 960 590 90 120 10 140 40 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 326 53 1011 621 95 126 11 147 42 21 32
RTOR Reduction (vph) 0 12 0 0 0 26 0 0 0 0 27 0
Lane Group Flow (vph) 11 367 0 1011 621 69 0 137 147 42 26 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 0.8 29.3 43.2 71.7 71.7 14.5 100.0 14.5 14.5
Effective Green, g (s) 0.8 30.3 43.2 72.7 72.7 14.5 100.0 14.5 14.5
Actuated g/C Ratio 0.01 0.30 0.43 0.73 0.73 0.14 1.00 0.14 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 14 1020 1441 2499 1118 185 1538 139 239
v/s Ratio Prot 0.01 c0.11 c0.30 0.18 0.02
v/s Ratio Perm 0.04 c0.11 0.10 0.04
v/c Ratio 0.79 0.36 0.70 0.25 0.06 0.74 0.10 0.30 0.11
Uniform Delay, d1 49.5 27.3 23.1 4.5 3.9 40.9 0.0 38.2 37.1
Progression Factor 1.00 1.00 0.73 1.02 1.34 1.00 1.00 1.00 1.00
Incremental Delay, d2 130.6 1.0 1.5 0.2 0.1 13.0 0.1 0.4 0.1
Delay (s) 180.1 28.3 18.3 4.8 5.3 53.9 0.1 38.7 37.2
Level of Service F C B A A D A D D
Approach Delay (s) 32.5 12.7 26.1 37.9
Approach LOS C B C D

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4819 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4819 1719 4940 1719 2707
Volume (vph) 410 80 100 1460 180 1110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 432 84 105 1537 189 1168
RTOR Reduction (vph) 24 0 0 0 0 278
Lane Group Flow (vph) 492 0 105 1537 189 890
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 48.2 23.0 76.2 14.8 37.8
Effective Green, g (s) 49.2 24.0 77.2 14.8 38.8
Actuated g/C Ratio 0.49 0.24 0.77 0.15 0.39
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 2371 413 3814 254 1159
v/s Ratio Prot 0.10 0.06 c0.31 0.11 c0.18
v/s Ratio Perm 0.14
v/c Ratio 0.21 0.25 0.40 0.74 0.77
Uniform Delay, d1 14.4 30.8 3.8 40.8 26.7
Progression Factor 0.41 0.93 0.12 1.00 1.00
Incremental Delay, d2 0.2 0.3 0.3 9.9 3.1
Delay (s) 6.1 29.0 0.7 50.7 29.8
Level of Service A C A D C
Approach Delay (s) 6.1 2.5 32.7
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4818 1719 4940 1538 3335 1737 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4818 1719 4940 1538 3335 1737 3335 1810 1538
Volume (vph) 180 1120 220 50 1220 350 260 110 40 100 110 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1179 232 53 1284 368 274 116 42 105 116 84
RTOR Reduction (vph) 0 20 0 0 0 194 0 17 0 0 0 74
Lane Group Flow (vph) 189 1391 0 53 1284 174 274 141 0 105 116 10
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 12.5 53.4 5.4 46.3 46.3 12.2 12.2 12.0 12.0 12.0
Effective Green, g (s) 12.5 54.4 5.4 47.3 47.3 12.2 12.2 12.0 12.0 12.0
Actuated g/C Ratio 0.12 0.54 0.05 0.47 0.47 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 215 2621 93 2337 727 407 212 400 217 185
v/s Ratio Prot c0.11 c0.29 0.03 0.26 c0.08 0.08 0.03 c0.06
v/s Ratio Perm 0.11 0.01
v/c Ratio 0.88 0.53 0.57 0.55 0.24 0.67 0.67 0.26 0.53 0.05
Uniform Delay, d1 43.0 14.6 46.2 18.8 15.7 42.0 42.0 40.0 41.4 39.0
Progression Factor 1.05 0.60 1.07 0.69 1.08 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.1 0.6 4.4 0.9 0.7 3.4 6.0 0.1 1.3 0.0
Delay (s) 69.3 9.4 53.8 13.8 17.7 45.4 48.0 40.1 42.6 39.0
Level of Service E A D B B D D D D D
Approach Delay (s) 16.4 15.9 46.4 40.8
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.1% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4905 1719 4940 1719 1538
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4905 1719 4940 1719 1538
Volume (vph) 1200 60 50 1600 20 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1263 63 53 1684 21 53
RTOR Reduction (vph) 3 0 0 0 0 50
Lane Group Flow (vph) 1323 0 53 1684 21 3
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot custom
Protected Phases 2 1 6
Permitted Phases 4 4
Actuated Green, G (s) 63.2 17.6 84.8 5.7 5.7
Effective Green, g (s) 63.7 18.1 85.8 6.2 6.2
Actuated g/C Ratio 0.64 0.18 0.86 0.06 0.06
Clearance Time (s) 4.5 4.5 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3124 311 4239 107 95
v/s Ratio Prot c0.27 0.03 c0.34
v/s Ratio Perm c0.01 0.00
v/c Ratio 0.42 0.17 0.40 0.20 0.03
Uniform Delay, d1 9.0 34.6 1.5 44.5 44.1
Progression Factor 0.66 1.25 0.25 1.00 1.00
Incremental Delay, d2 0.4 0.2 0.2 0.9 0.1
Delay (s) 6.3 43.6 0.6 45.4 44.2
Level of Service A D A D D
Approach Delay (s) 6.3 1.9 44.6
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 4.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4854 1719 3426 3433 3362
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4854 1719 3426 3433 3362
Volume (vph) 170 960 120 50 1500 250 130 230 50 80 40 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 179 1011 126 53 1579 263 137 242 53 84 42 21
RTOR Reduction (vph) 0 0 54 0 18 0 0 22 0 0 20 0
Lane Group Flow (vph) 179 1011 72 53 1824 0 137 273 0 84 43 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6
Actuated Green, G (s) 11.7 56.4 56.4 7.4 52.1 12.6 15.2 4.0 5.6
Effective Green, g (s) 11.7 57.4 57.4 7.4 53.1 13.6 15.2 4.0 5.6
Actuated g/C Ratio 0.12 0.57 0.57 0.07 0.53 0.14 0.15 0.04 0.06
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 2836 883 127 2577 234 521 137 188
v/s Ratio Prot c0.10 0.20 0.03 c0.38 c0.08 c0.08 0.02 0.01
v/s Ratio Perm 0.05
v/c Ratio 0.86 0.36 0.08 0.42 0.71 0.59 0.52 0.61 0.23
Uniform Delay, d1 43.4 11.4 9.5 44.2 17.6 40.6 39.1 47.2 45.1
Progression Factor 0.70 0.66 0.79 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.7 0.3 0.2 2.2 1.7 3.7 1.0 7.9 0.6
Delay (s) 58.2 7.8 7.7 46.5 19.3 44.3 40.0 55.1 45.8
Level of Service E A A D B D D E D
Approach Delay (s) 14.7 20.1 41.4 51.1
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 21.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1723 1799 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.50 1.00 0.76 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 932 1723 1419 1583
Volume (vph) 190 840 60 60 1560 80 90 20 20 100 40 170
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 200 884 63 63 1642 84 95 21 21 105 42 179
RTOR Reduction (vph) 0 0 21 0 0 30 0 18 0 0 0 153
Lane Group Flow (vph) 200 884 42 63 1642 54 95 24 0 0 147 26
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 16.8 65.9 65.9 6.5 55.6 55.6 13.6 13.6 13.6 13.6
Effective Green, g (s) 16.8 66.9 66.9 6.5 56.6 56.6 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.17 0.67 0.67 0.06 0.57 0.57 0.15 0.15 0.15 0.15
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 297 2300 1059 115 1946 896 136 252 207 231
v/s Ratio Prot c0.11 0.04 0.01
v/s Ratio Perm 0.26 0.03 c0.48 0.03 0.10 c0.10 0.02
v/c Ratio 0.67 0.38 0.04 0.55 0.84 0.06 0.70 0.10 0.71 0.11
Uniform Delay, d1 39.0 7.4 5.6 45.3 18.0 9.7 40.6 37.0 40.7 37.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.5 0.1 2.8 4.7 0.1 11.9 0.1 9.2 0.1
Delay (s) 44.9 7.9 5.7 48.2 22.7 9.9 52.5 37.0 49.8 37.2
Level of Service D A A D C A D D D D
Approach Delay (s) 14.2 23.0 47.8 42.9
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 70 20 20 220 150 180 280 20 90 210 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 74 21 21 232 158 189 295 21 95 221 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 116 411 505 337
Volume Left (vph) 21 21 189 95
Volume Right (vph) 21 158 21 21
Hadj (s) -0.04 -0.19 0.08 0.05
Departure Headway (s) 8.4 7.1 7.0 7.4
Degree Utilization, x 0.27 0.81 0.98 0.69
Capacity (veh/h) 378 411 505 476
Control Delay (s) 14.5 33.5 60.5 25.2
Approach Delay (s) 14.5 33.5 60.5 25.2
Approach LOS B D F D

Intersection Summary
Delay 39.8
HCM Level of Service E
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 160 10 70 280 160 50 180 50 80 90 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 168 11 74 295 168 53 189 53 84 95 32

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 200 537 295 211
Volume Left (vph) 21 74 53 84
Volume Right (vph) 11 168 53 32
Hadj (s) 0.02 -0.13 -0.04 0.02
Departure Headway (s) 7.0 6.1 6.8 7.1
Degree Utilization, x 0.39 0.90 0.56 0.42
Capacity (veh/h) 474 575 496 468
Control Delay (s) 14.3 41.3 18.1 15.1
Approach Delay (s) 14.3 41.3 18.1 15.1
Approach LOS B E C C

Intersection Summary
Delay 27.0
HCM Level of Service D
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1583 1804 1583 1770 3521 1770 1863 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1583 1804 1583 1770 3521 1770 1863 1583
Volume (vph) 140 10 190 20 10 20 380 550 20 50 290 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 11 200 21 11 21 400 579 21 53 305 116
RTOR Reduction (vph) 0 0 182 0 0 19 0 3 0 0 0 82
Lane Group Flow (vph) 77 81 18 0 32 2 400 597 0 53 305 34
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 5.1 5.1 5.1 3.7 3.7 14.1 27.9 2.5 16.3 16.3
Effective Green, g (s) 5.1 5.1 5.1 4.7 4.7 15.1 28.9 3.5 17.3 17.3
Actuated g/C Ratio 0.09 0.09 0.09 0.08 0.08 0.26 0.50 0.06 0.30 0.30
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 147 149 139 146 128 459 1748 106 554 471
v/s Ratio Prot 0.05 c0.05 c0.02 c0.23 0.17 0.03 c0.16
v/s Ratio Perm 0.01 0.00 0.02
v/c Ratio 0.52 0.54 0.13 0.22 0.01 0.87 0.34 0.50 0.55 0.07
Uniform Delay, d1 25.4 25.4 24.5 25.0 24.6 20.6 8.9 26.5 17.2 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.3 4.0 0.4 0.8 0.0 16.4 0.1 3.7 1.2 0.1
Delay (s) 28.7 29.4 24.9 25.8 24.7 37.0 9.0 30.2 18.4 14.8
Level of Service C C C C C D A C B B
Approach Delay (s) 26.8 25.3 20.2 18.8
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 58.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.1% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3531 3335 1810 1583 1797 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3531 3335 1810 1583 1797 1538
Volume (vph) 20 710 200 210 1210 20 490 20 200 20 40 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 747 211 221 1274 21 516 21 211 21 42 53
RTOR Reduction (vph) 0 0 142 0 1 0 0 0 160 0 0 51
Lane Group Flow (vph) 21 747 69 221 1294 0 516 21 51 0 63 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.4 22.2 22.2 11.1 31.9 16.1 16.1 16.1 2.9 2.9
Effective Green, g (s) 2.4 23.2 23.2 12.1 32.9 17.1 17.1 17.1 2.9 2.9
Actuated g/C Ratio 0.03 0.33 0.33 0.17 0.46 0.24 0.24 0.24 0.04 0.04
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 58 1152 500 300 1629 800 434 380 73 63
v/s Ratio Prot 0.01 0.21 c0.12 c0.37 c0.15 0.01 c0.04
v/s Ratio Perm 0.04 0.03 0.00
v/c Ratio 0.36 0.65 0.14 0.74 0.79 0.65 0.05 0.13 0.86 0.03
Uniform Delay, d1 33.7 20.6 17.0 28.1 16.3 24.4 20.8 21.3 34.0 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 1.3 0.1 9.1 2.8 1.8 0.0 0.2 60.7 0.2
Delay (s) 37.5 21.8 17.1 37.2 19.1 26.2 20.9 21.4 94.7 33.1
Level of Service D C B D B C C C F C
Approach Delay (s) 21.2 21.7 24.7 66.6
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 71.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.1% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3498 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3498 1770 1583
Volume (vph) 90 410 480 40 60 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 432 505 42 63 32
RTOR Reduction (vph) 0 0 6 0 0 28
Lane Group Flow (vph) 95 432 541 0 63 4
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 4.3 39.6 31.3 6.6 6.6
Effective Green, g (s) 4.3 40.6 32.3 6.6 6.6
Actuated g/C Ratio 0.08 0.74 0.59 0.12 0.12
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 138 2603 2047 212 189
v/s Ratio Prot c0.05 0.12 c0.15 c0.04
v/s Ratio Perm 0.00
v/c Ratio 0.69 0.17 0.26 0.30 0.02
Uniform Delay, d1 24.8 2.2 5.6 22.2 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.4 0.0 0.1 0.8 0.0
Delay (s) 38.2 2.2 5.7 23.0 21.5
Level of Service D A A C C
Approach Delay (s) 8.7 5.7 22.5
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 55.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 32.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.91 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1851 1770 1695 1826
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.71 1.00 0.94
Satd. Flow (perm) 1770 1863 1583 1770 1851 1330 1695 1734
Volume (vph) 10 420 80 40 450 20 110 40 60 20 90 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 442 84 42 474 21 116 42 63 21 95 11
RTOR Reduction (vph) 0 0 38 0 2 0 0 51 0 0 6 0
Lane Group Flow (vph) 11 442 46 42 493 0 116 54 0 0 121 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 28.9 28.9 1.5 29.7 10.2 10.2 10.7
Effective Green, g (s) 0.7 29.9 29.9 1.5 30.7 10.7 10.7 10.7
Actuated g/C Ratio 0.01 0.55 0.55 0.03 0.57 0.20 0.20 0.20
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 1030 875 49 1050 263 335 343
v/s Ratio Prot 0.01 0.24 c0.02 c0.27 0.03
v/s Ratio Perm 0.03 c0.09 0.07
v/c Ratio 0.48 0.43 0.05 0.86 0.47 0.44 0.16 0.35
Uniform Delay, d1 26.5 7.1 5.6 26.2 6.9 19.1 18.0 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.8 0.3 0.0 76.5 0.3 1.2 0.2 0.6
Delay (s) 41.4 7.4 5.6 102.7 7.2 20.3 18.2 19.3
Level of Service D A A F A C B B
Approach Delay (s) 7.8 14.7 19.3 19.3
Approach LOS A B B B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 54.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3469 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3469 1770 3539
Volume (vph) 210 220 780 120 120 430
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 221 232 821 126 126 453
RTOR Reduction (vph) 0 179 18 0 0 0
Lane Group Flow (vph) 221 53 929 0 126 453
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 11.5 11.5 21.1 6.1 31.2
Effective Green, g (s) 12.0 12.0 22.1 6.1 32.2
Actuated g/C Ratio 0.23 0.23 0.42 0.12 0.62
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 407 364 1469 207 2183
v/s Ratio Prot c0.12 c0.27 c0.07 0.13
v/s Ratio Perm 0.03
v/c Ratio 0.54 0.15 0.63 0.61 0.21
Uniform Delay, d1 17.7 16.0 11.9 21.9 4.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 0.9 5.0 0.0
Delay (s) 19.2 16.2 12.7 26.9 4.4
Level of Service B B B C A
Approach Delay (s) 17.7 12.7 9.3
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 52.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.97 1.00 0.92 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3423 1770 1633 1504 1770 3539 1583 3433 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3423 1770 1633 1504 1770 3539 1583 3433 3527
Volume (vph) 40 180 50 380 280 1070 90 520 220 410 450 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 189 53 400 295 1126 95 547 232 432 474 11
RTOR Reduction (vph) 0 31 0 0 45 62 0 0 25 0 2 0
Lane Group Flow (vph) 42 211 0 400 563 751 95 547 207 432 483 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.2 10.1 19.3 27.2 38.3 6.6 17.2 36.5 11.1 21.7
Effective Green, g (s) 2.2 10.1 19.3 27.2 38.3 6.6 17.2 36.5 11.1 21.7
Actuated g/C Ratio 0.03 0.14 0.26 0.37 0.52 0.09 0.23 0.50 0.15 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 53 469 464 603 863 159 826 870 517 1038
v/s Ratio Prot 0.02 0.06 c0.23 c0.34 c0.13 0.05 c0.15 0.06 0.13 0.14
v/s Ratio Perm 0.37 0.07
v/c Ratio 0.79 0.45 0.86 0.93 0.87 0.60 0.66 0.24 0.84 0.47
Uniform Delay, d1 35.5 29.2 25.9 22.4 15.5 32.3 25.6 10.6 30.4 21.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 54.5 0.7 15.1 21.7 9.5 5.9 2.0 0.1 11.2 0.3
Delay (s) 90.1 29.9 41.1 44.1 25.0 38.2 27.6 10.8 41.6 21.6
Level of Service F C D D C D C B D C
Approach Delay (s) 38.8 34.9 24.3 31.0
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 31.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 73.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM with Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 150 70 60 270 80 250 140 150 70 20 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 158 74 63 284 84 263 147 158 74 21 21

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 100 153 205 226 568 116
Volume Left (vph) 21 0 63 0 263 74
Volume Right (vph) 0 74 0 84 158 21
Hadj (s) 0.14 -0.30 0.19 -0.23 -0.04 0.05
Departure Headway (s) 7.9 7.4 7.6 7.2 6.2 7.4
Degree Utilization, x 0.22 0.32 0.43 0.45 0.97 0.24
Capacity (veh/h) 447 477 470 500 581 463
Control Delay (s) 11.9 12.6 15.1 14.7 55.0 12.7
Approach Delay (s) 12.3 14.9 55.0 12.7
Approach LOS B B F B

Intersection Summary
Delay 30.9
HCM Level of Service D
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5038 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5038 1770 1583
Volume (vph) 290 1020 1830 120 60 310
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 305 1074 1926 126 63 326
RTOR Reduction (vph) 0 0 7 0 0 173
Lane Group Flow (vph) 305 1074 2045 0 63 153
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.0 49.4 36.4 11.8 11.8
Effective Green, g (s) 9.0 50.4 37.4 12.8 12.8
Actuated g/C Ratio 0.13 0.71 0.53 0.18 0.18
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 434 3599 2646 318 285
v/s Ratio Prot c0.09 0.21 c0.41 0.04
v/s Ratio Perm c0.10
v/c Ratio 0.70 0.30 0.77 0.20 0.54
Uniform Delay, d1 29.8 3.9 13.5 24.8 26.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 0.0 1.5 0.3 1.9
Delay (s) 34.9 3.9 15.0 25.1 28.4
Level of Service C A B C C
Approach Delay (s) 10.8 15.0 27.9
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 71.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM with Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.98 1.00 0.90
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3447 1770 3453 1770 3486 1770 3191
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3447 1770 3453 1770 3486 1770 3191
Volume (vph) 220 710 150 60 1350 260 180 450 50 50 220 420
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 747 158 63 1421 274 189 474 53 53 232 442
RTOR Reduction (vph) 0 13 0 0 12 0 0 6 0 0 161 0
Lane Group Flow (vph) 232 892 0 63 1683 0 189 521 0 53 513 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 17.0 72.1 7.7 62.8 14.0 31.0 4.8 21.8
Effective Green, g (s) 17.0 72.1 7.7 62.8 14.0 31.0 4.8 21.8
Actuated g/C Ratio 0.13 0.55 0.06 0.48 0.11 0.24 0.04 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1889 104 1648 188 821 65 529
v/s Ratio Prot c0.13 0.26 0.04 c0.49 c0.11 0.15 0.03 c0.16
v/s Ratio Perm
v/c Ratio 1.01 0.47 0.61 1.02 1.01 0.63 0.82 1.06dr
Uniform Delay, d1 57.3 18.1 60.5 34.4 58.8 45.2 63.0 54.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.9 0.2 9.6 27.7 67.0 1.6 52.3 31.1
Delay (s) 120.2 18.3 70.1 62.1 125.8 46.8 115.2 85.7
Level of Service F B E E F D F F
Approach Delay (s) 39.1 62.4 67.7 87.8
Approach LOS D E E F

Intersection Summary
HCM Average Control Delay 61.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 131.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15
dr Defacto Right Lane. Recode with 1 though lane as a right lane.
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 5 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 260 ---> 2.1 (NO. OF LANES) 2.1<--- 760 THRU Wilbur

RIGHT 50 --- 1.1 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 5 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 150 150 1650 0.0909 0.0909
T + L 155 1650 0.0939

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 10 10 1650 0.0061
T + L 15 1650 0.0091 0.0091

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 260 260 3300 0.0788
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 310 3300 0.0939

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 760 760 3300 0.2303
LEFT (L) 30 30 1650 0.0182
T + R 770 3300 0.2333 0.2333

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.35
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 60 90 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 300 ---> 2.1 (NO. OF LANES) 2.1<--- 450 THRU 18th St

RIGHT 90 --- 1.1 1.0 1.0 1.0 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 230 100 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 10 * 1650 0.0061

THRU (T) 100 100 1650 0.0606
LEFT (L) 230 230 1650 0.1394 0.1394

------------------------------------------------------------------------
SB RIGHT (R) 60 40 * 1650 0.0242

THRU (T) 90 90 1650 0.0545 0.0545
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 90 90 1650 0.0545

THRU (T) 300 300 3300 0.0909
LEFT (L) 20 20 1650 0.0121
T + R 390 3300 0.1182 0.1182

------------------------------------------------------------------------
WB RIGHT (R) 50 50 1650 0.0303

THRU (T) 450 450 3300 0.1364
LEFT (L) 210 210 1650 0.1273 0.1273
T + R 500 3300 0.1515

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 80 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 110 --- 1.0 1.1 1.1 1.1 1.1 --- 180 RIGHT
STREET NAME:

THRU 320 ---> 2.0 (NO. OF LANES) 2.1<--- 490 THRU 18th St

RIGHT 60 --- 1.0 1.1 1.1 1.0 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 30 40 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 20 * 1800 0.0111

THRU (T) 30 30 1800 0.0167
LEFT (L) 150 150 1800 0.0833 0.0833
T + L 180 1800 0.1000

------------------------------------------------------------------------
SB RIGHT (R) 80 80 1800 0.0444

THRU (T) 20 20 1800 0.0111
LEFT (L) 30 30 1800 0.0167
T + R 100 1800 0.0556
T + L 50 1800 0.0278
T + R + L 130 1800 0.0722 0.0722

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1800 0.0000

THRU (T) 320 320 3600 0.0889
LEFT (L) 110 110 1800 0.0611 0.0611

------------------------------------------------------------------------
WB RIGHT (R) 180 180 1800 0.1000

THRU (T) 490 490 3600 0.1361
LEFT (L) 20 20 1800 0.0111
T + R 670 3600 0.1861 0.1861

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.40
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 50 10 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 80 --- 1.0 1.1 1.1 2.0 1.0 --- 70 RIGHT
STREET NAME:

THRU 320 ---> 2.1 (NO. OF LANES) 2.0<--- 640 THRU 18th Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 20 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 40 40 3000 0.0133
T + R 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 320 320 3300 0.0970
LEFT (L) 80 80 1650 0.0485 0.0485
T + R 330 3300 0.1000

------------------------------------------------------------------------
WB RIGHT (R) 70 48 * 1650 0.0291

THRU (T) 640 640 3300 0.1939 0.1939
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.29
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 30 20 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 310 ---> 2.1 (NO. OF LANES) 2.0<--- 590 THRU Main Street

RIGHT 50 --- 1.1 1.1 1.1 1.9 2.0 --- 960 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 10 140 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 140 140 1650 0.0848

THRU (T) 10 10 1650 0.0061
LEFT (L) 120 120 1650 0.0727 0.0727
T + L 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + R 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 310 310 3300 0.0939
LEFT (L) 10 10 1650 0.0061
T + R 360 3300 0.1091 0.1091

------------------------------------------------------------------------
WB RIGHT (R) 90 50 * 1650 0.0303

THRU (T) 590 590 3300 0.1788
LEFT (L) 960 960 3000 0.3200 0.3200

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.53
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 410 ---> 3.1 (NO. OF LANES) 3.0<--- 1460 THRU Main Street

RIGHT 80 --- 1.1 1.0 0.0 2.5 1.0 --- 100 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 180 0 1110 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1110 928 * 3127 0.2968 0.2968

LEFT (L) 180 180 1720 0.1047
------------------------------------------------------------------------
EB RIGHT (R) 80 80 1720 0.0465

THRU (T) 410 410 5160 0.0795
T + R 490 5160 0.0950

------------------------------------------------------------------------
WB THRU (T) 1460 1460 5160 0.2829 0.2829

LEFT (L) 100 100 1720 0.0581
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 80 110 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 180 --- 1.0 1.0 1.0 2.0 1.0 --- 350 RIGHT
STREET NAME:

THRU 1120 ---> 3.1 (NO. OF LANES) 3.0<--- 1220 THRU Main Street

RIGHT 220 --- 1.1 2.0 1.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 260 110 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 110 110 1650 0.0667
LEFT (L) 260 260 3000 0.0867
T + R 150 1650 0.0909 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 110 110 1650 0.0667 0.0667
LEFT (L) 100 100 3000 0.0333

------------------------------------------------------------------------
EB RIGHT (R) 220 220 1650 0.1333

THRU (T) 1120 1120 4950 0.2263
LEFT (L) 180 180 1650 0.1091 0.1091
T + R 1340 4950 0.2707

------------------------------------------------------------------------
WB RIGHT (R) 350 295 * 1650 0.1788

THRU (T) 1220 1220 4950 0.2465 0.2465
LEFT (L) 50 50 1650 0.0303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 1200 ---> 3.1 (NO. OF LANES) 3.0<--- 1600 THRU Main Street

RIGHT 60 --- 1.1 1.0 0.0 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 0 50 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1720 0.0000

LEFT (L) 20 20 1720 0.0116 0.0116
------------------------------------------------------------------------
EB RIGHT (R) 60 60 1720 0.0349

THRU (T) 1200 1200 5160 0.2326
T + R 1260 5160 0.2442

------------------------------------------------------------------------
WB THRU (T) 1600 1600 5160 0.3101 0.3101

LEFT (L) 50 50 1720 0.0291
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.32
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 40 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 170 --- 1.0 1.1 2.1 2.0 1.1 --- 250 RIGHT
STREET NAME:

THRU 960 ---> 3.0 (NO. OF LANES) 3.1<--- 1500 THRU Main Street

RIGHT 120 --- 1.0 1.0 2.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 130 230 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 230 230 3300 0.0697
LEFT (L) 130 130 1650 0.0788
T + R 280 3300 0.0848 0.0848

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 40 40 3300 0.0121
LEFT (L) 80 80 3000 0.0267 0.0267
T + R 60 3300 0.0182

------------------------------------------------------------------------
EB RIGHT (R) 120 0 * 1650 0.0000

THRU (T) 960 960 4950 0.1939
LEFT (L) 170 170 1650 0.1030 0.1030

------------------------------------------------------------------------
WB RIGHT (R) 250 250 1650 0.1515

THRU (T) 1500 1500 4950 0.3030
LEFT (L) 50 50 1650 0.0303
T + R 1750 4950 0.3535 0.3535

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 170 40 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 190 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 840 ---> 2.0 (NO. OF LANES) 2.0<--- 1560 THRU Main Street

RIGHT 60 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 20 20 1650 0.0121
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 40 1650 0.0242

------------------------------------------------------------------------
SB RIGHT (R) 170 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 100 100 1650 0.0606
T + L 140 1650 0.0848 0.0848

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 840 840 3300 0.2545
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1560 1560 3300 0.4727 0.4727
LEFT (L) 60 60 1650 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.73
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 290 50

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 140 --- 2.1 1.0 1.0 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley Road

RIGHT 190 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 380 550 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 550 550 3300 0.1667
LEFT (L) 380 380 1650 0.2303 0.2303
T + R 570 3300 0.1727

------------------------------------------------------------------------
SB RIGHT (R) 110 33 * 1650 0.0200

THRU (T) 290 290 1650 0.1758 0.1758
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 190 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 140 140 3000 0.0467
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 40 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 710 ---> 2.0 (NO. OF LANES) 2.1<--- 1210 THRU Main Street

RIGHT 200 --- 1.0 2.0 1.0 1.0 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 490 20 200 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 200 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 490 490 3000 0.1633 0.1633

------------------------------------------------------------------------
SB RIGHT (R) 50 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 20 20 1650 0.0121
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 200 0 * 1650 0.0000

THRU (T) 710 710 3300 0.2152
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1210 1210 3300 0.3667
LEFT (L) 210 210 1650 0.1273
T + R 1230 3300 0.3727 0.3727

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 30 0 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 90 --- 1.0 1.0 0.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 410 ---> 2.0 (NO. OF LANES) 2.1<--- 480 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1720 0.0000

LEFT (L) 60 60 1720 0.0349 0.0349
------------------------------------------------------------------------
EB THRU (T) 410 410 3440 0.1192

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
WB RIGHT (R) 40 40 1720 0.0233

THRU (T) 480 480 3440 0.1395
T + R 520 3440 0.1512 0.1512

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.24
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 90 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 420 ---> 1.0 (NO. OF LANES) 1.1<--- 450 THRU Main Street

RIGHT 80 --- 1.0 1.0 1.1 1.1 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 110 40 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 40 40 1650 0.0242
LEFT (L) 110 110 1650 0.0667 0.0667
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 90 90 1650 0.0545
LEFT (L) 20 20 1650 0.0121
T + R 100 1650 0.0606
T + L 110 1650 0.0667
T + R + L 120 1650 0.0727 0.0727

------------------------------------------------------------------------
EB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 420 420 1650 0.2545
LEFT (L) 10 10 1650 0.0061 0.0061

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 450 450 1650 0.2727
LEFT (L) 40 40 1650 0.0242
T + R 470 1650 0.2848 0.2848

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 430 120

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 220 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 780 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1720 0.0698

THRU (T) 780 780 3440 0.2267
T + R 900 3440 0.2616 0.2616

------------------------------------------------------------------------
SB THRU (T) 430 430 3440 0.1250

LEFT (L) 120 120 1720 0.0698 0.0698
------------------------------------------------------------------------
WB RIGHT (R) 220 100 * 1720 0.0581

LEFT (L) 210 210 1720 0.1221 0.1221
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 10 450 410

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 2.1 2.0 2.6 --- 1070 RIGHT
STREET NAME:

THRU 180 ---> 2.1 (NO. OF LANES) 1.1<--- 280 THRU Cypress

RIGHT 50 --- 1.1 1.0 2.0 1.5 1.0 --- 380 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 520 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 0 * 1650 0.0000

THRU (T) 520 520 3300 0.1576 0.1576
LEFT (L) 90 90 1650 0.0545

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 450 450 3300 0.1364
LEFT (L) 410 410 3000 0.1367 0.1367
T + R 460 3300 0.1394

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 180 180 3300 0.0545
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 230 3300 0.0697

------------------------------------------------------------------------
WB RIGHT (R) 1070 845 * 3000 0.2817

THRU (T) 280 280 1650 0.1697
LEFT (L) 380 380 1650 0.2303
T + R 1125 3000 0.3750 0.3750

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.69
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 310 0 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 290 --- 2.0 1.0 0.0 1.0 1.1 --- 120 RIGHT
STREET NAME:

THRU 1020 ---> 3.0 (NO. OF LANES) 3.1<--- 1830 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 310 150 * 1720 0.0872 0.0872

LEFT (L) 60 60 1720 0.0349
------------------------------------------------------------------------
EB THRU (T) 1020 1020 5160 0.1977

LEFT (L) 290 290 3127 0.0927 0.0927
------------------------------------------------------------------------
WB RIGHT (R) 120 120 1720 0.0698

THRU (T) 1830 1830 5160 0.3547
T + R 1950 5160 0.3779 0.3779

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.56
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 420 220 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 220 --- 1.0 1.1 2.1 1.0 1.1 --- 260 RIGHT
STREET NAME:

THRU 710 ---> 2.1 (NO. OF LANES) 2.1<--- 1350 THRU Laurel

RIGHT 150 --- 1.1 1.0 2.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 180 450 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 450 450 3300 0.1364
LEFT (L) 180 180 1650 0.1091 0.1091
T + R 500 3300 0.1515

------------------------------------------------------------------------
SB RIGHT (R) 420 420 1650 0.2545 0.2545

THRU (T) 220 220 3300 0.0667
LEFT (L) 50 50 1650 0.0303
T + R 640 3300 0.1939

------------------------------------------------------------------------
EB RIGHT (R) 150 150 1650 0.0909

THRU (T) 710 710 3300 0.2152
LEFT (L) 220 220 1650 0.1333 0.1333
T + R 860 3300 0.2606

------------------------------------------------------------------------
WB RIGHT (R) 260 260 1650 0.1576

THRU (T) 1350 1350 3300 0.4091
LEFT (L) 60 60 1650 0.0364
T + R 1610 3300 0.4879 0.4879

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.98
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



Cumulative (2030) No Project AM 



HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3435 1770 3526 1770 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.86 1.00
Satd. Flow (perm) 1770 3435 1770 3526 1384 1583 1605 1583
Volume (vph) 10 780 190 50 420 10 70 0 60 10 10 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 821 200 53 442 11 74 0 63 11 11 21
RTOR Reduction (vph) 0 24 0 0 2 0 0 0 54 0 0 18
Lane Group Flow (vph) 11 997 0 53 451 0 0 74 9 0 22 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 0.9 39.8 2.8 41.7 9.1 9.1 9.1 9.1
Effective Green, g (s) 0.9 39.8 2.8 41.7 9.1 9.1 9.1 9.1
Actuated g/C Ratio 0.01 0.62 0.04 0.65 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2146 78 2308 198 226 229 226
v/s Ratio Prot 0.01 c0.29 c0.03 0.13
v/s Ratio Perm c0.05 0.01 0.01 0.00
v/c Ratio 0.44 0.46 0.68 0.20 0.37 0.04 0.10 0.01
Uniform Delay, d1 31.2 6.3 30.0 4.4 24.7 23.5 23.7 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.2 21.0 0.0 1.2 0.1 0.2 0.0
Delay (s) 43.0 6.5 51.0 4.4 25.9 23.6 23.9 23.5
Level of Service D A D A C C C C
Approach Delay (s) 6.9 9.3 24.8 23.7
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 740 130 30 450 50 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 779 137 32 474 53 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 916 1384 847
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 916 1384 847
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 65 91
cM capacity (veh/h) 745 151 362

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 916 32 474 84
Volume Left 0 32 0 53
Volume Right 137 0 0 32
cSH 1700 745 1700 194
Volume to Capacity 0.54 0.04 0.28 0.43
Queue Length 95th (ft) 0 3 0 50
Control Delay (s) 0.0 10.0 0.0 37.2
Lane LOS B E
Approach Delay (s) 0.0 0.6 37.2
Approach LOS E

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 58.1% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 590 190 160 400 0 0 0 0 200 0 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 621 200 168 421 0 0 0 0 211 0 95
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 421 821 1268 1479 721 1479 1579 211
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 421 821 1268 1479 721 1479 1579 211
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 79 100 100 100 0 100 88
cM capacity (veh/h) 1135 804 93 99 370 73 86 795

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 821 168 211 211 211 95
Volume Left 0 168 0 0 211 0
Volume Right 200 0 0 0 0 95
cSH 1700 804 1700 1700 73 795
Volume to Capacity 0.48 0.21 0.12 0.12 2.87 0.12
Queue Length 95th (ft) 0 20 0 0 523 10
Control Delay (s) 0.0 10.7 0.0 0.0 966.7 10.1
Lane LOS B F B
Approach Delay (s) 0.0 3.0 669.8
Approach LOS F

Intersection Summary
Average Delay 120.2
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 330 460 0 0 510 40 50 0 120 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 347 484 0 0 537 42 53 0 126 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 579 484 1447 1758 242 1495 1737 289
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 579 484 1447 1758 242 1495 1737 289
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 65 100 22 100 83 100 100 100
cM capacity (veh/h) 991 1075 67 54 759 52 56 707

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 347 242 242 358 221 53 126
Volume Left 347 0 0 0 0 53 0
Volume Right 0 0 0 0 42 0 126
cSH 991 1700 1700 1700 1700 67 759
Volume to Capacity 0.35 0.14 0.14 0.21 0.13 0.78 0.17
Queue Length 95th (ft) 40 0 0 0 0 91 15
Control Delay (s) 10.6 0.0 0.0 0.0 0.0 156.0 10.7
Lane LOS B F B
Approach Delay (s) 4.4 0.0 53.4
Approach LOS F

Intersection Summary
Average Delay 8.3
Intersection Capacity Utilization 72.6% ICU Level of Service C
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 370 180 30 400 10 100 50 50 10 30 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 389 189 32 421 11 105 53 53 11 32 53

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 579 463 211 95
Volume Left (vph) 32 0 32 105 11
Volume Right (vph) 0 189 11 53 53
Hadj (s) 0.53 -0.20 0.03 -0.02 -0.28
Departure Headway (s) 7.0 6.3 6.4 7.3 7.6
Degree Utilization, x 0.06 1.01 0.82 0.43 0.20
Capacity (veh/h) 510 579 565 467 438
Control Delay (s) 9.3 63.4 31.8 15.6 12.5
Approach Delay (s) 60.6 31.8 15.6 12.5
Approach LOS F D C B

Intersection Summary
Delay 40.8
HCM Level of Service E
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3436 1770 3501 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3436 1770 3501 1770 1863 1583 1770 1863 1583
Volume (vph) 70 950 230 260 510 40 190 210 280 80 140 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 1000 242 274 537 42 200 221 295 84 147 42
RTOR Reduction (vph) 0 20 0 0 5 0 0 0 148 0 0 36
Lane Group Flow (vph) 74 1222 0 274 574 0 200 221 147 84 147 6
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 6.1 32.1 13.1 39.1 15.2 15.2 15.2 12.3 12.3 12.3
Effective Green, g (s) 7.1 34.1 14.1 41.1 16.7 16.7 16.7 13.8 13.8 13.8
Actuated g/C Ratio 0.08 0.38 0.16 0.45 0.18 0.18 0.18 0.15 0.15 0.15
Clearance Time (s) 4.0 5.0 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 1292 275 1586 326 343 291 269 283 241
v/s Ratio Prot 0.04 c0.36 c0.15 0.16 0.11 c0.12 0.05 c0.08
v/s Ratio Perm 0.09 0.00
v/c Ratio 0.53 0.95 1.00 0.36 0.61 0.64 0.51 0.31 0.52 0.03
Uniform Delay, d1 40.2 27.4 38.3 16.2 34.0 34.3 33.3 34.2 35.4 32.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 14.0 52.9 0.1 3.4 4.1 1.4 0.7 1.6 0.0
Delay (s) 44.1 41.4 91.2 16.4 37.4 38.4 34.7 34.9 37.0 32.8
Level of Service D D F B D D C C D C
Approach Delay (s) 41.5 40.4 36.6 35.7
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 39.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 90.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3478 1788 1583 1717
Flt Permitted 0.34 1.00 1.00 0.22 1.00 0.58 1.00 0.90
Satd. Flow (perm) 636 3539 1583 404 3478 1083 1583 1564
Volume (vph) 120 980 190 30 610 80 100 20 20 70 80 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 126 1032 200 32 642 84 105 21 21 74 84 158
RTOR Reduction (vph) 0 0 88 0 15 0 0 0 15 0 67 0
Lane Group Flow (vph) 126 1032 112 32 711 0 0 126 6 0 249 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 23.3 23.3 23.3 23.3 23.3 11.7 11.7 11.7
Effective Green, g (s) 25.3 25.3 25.3 25.3 25.3 13.7 13.7 13.7
Actuated g/C Ratio 0.56 0.56 0.56 0.56 0.56 0.30 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 1990 890 227 1955 330 482 476
v/s Ratio Prot c0.29 0.20
v/s Ratio Perm 0.20 0.07 0.08 0.12 0.00 c0.16
v/c Ratio 0.35 0.52 0.13 0.14 0.36 0.38 0.01 0.52
Uniform Delay, d1 5.4 6.1 4.6 4.7 5.4 12.3 10.9 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.2 0.1 0.3 0.1 0.7 0.0 1.0
Delay (s) 6.0 6.3 4.7 5.0 5.5 13.1 10.9 14.0
Level of Service A A A A A B B B
Approach Delay (s) 6.0 5.5 12.8 14.0
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 64.4% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.88 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3526 1770 3539 1583 1770 1631 3433 1592
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3526 1770 3539 1583 1770 1631 3433 1592
Volume (vph) 280 780 20 20 410 230 20 10 50 250 10 310
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 821 21 21 432 242 21 11 53 263 11 326
RTOR Reduction (vph) 0 2 0 0 0 180 0 44 0 0 242 0
Lane Group Flow (vph) 295 840 0 21 432 62 21 20 0 263 95 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 4 7 8 3
Permitted Phases 6
Actuated Green, G (s) 13.3 28.6 0.6 15.9 15.9 1.0 11.0 6.1 16.1
Effective Green, g (s) 13.3 28.6 0.6 15.9 15.9 1.0 11.0 6.1 16.1
Actuated g/C Ratio 0.21 0.46 0.01 0.26 0.26 0.02 0.18 0.10 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 378 1619 17 903 404 28 288 336 411
v/s Ratio Prot c0.17 c0.24 0.01 0.12 0.01 0.01 c0.08 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.78 0.52 1.24 0.48 0.15 0.75 0.07 0.78 0.23
Uniform Delay, d1 23.1 12.0 30.8 19.7 18.0 30.5 21.4 27.5 18.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.0 0.3 301.3 0.4 0.2 71.8 0.1 11.3 0.3
Delay (s) 33.1 12.2 332.1 20.1 18.2 102.3 21.5 38.7 18.5
Level of Service C B F C B F C D B
Approach Delay (s) 17.7 28.8 41.5 27.4
Approach LOS B C D C

Intersection Summary
HCM Average Control Delay 23.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 62.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1719 3360 3335 3438 1538 1751 1538 1719 1702
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.77 1.00 0.72 1.00
Satd. Flow (perm) 1719 3360 3335 3438 1538 1402 1538 1296 1702
Volume (vph) 30 900 160 920 560 100 40 20 140 90 30 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 947 168 968 589 105 42 21 147 95 32 21
RTOR Reduction (vph) 0 10 0 0 0 25 0 0 0 0 19 0
Lane Group Flow (vph) 32 1105 0 968 589 80 0 63 147 95 34 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 3.6 55.3 38.9 90.6 90.6 12.8 120.0 12.8 12.8
Effective Green, g (s) 3.6 56.3 38.9 91.6 91.6 12.8 120.0 12.8 12.8
Actuated g/C Ratio 0.03 0.47 0.32 0.76 0.76 0.11 1.00 0.11 0.11
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 52 1576 1081 2624 1174 150 1538 138 182
v/s Ratio Prot 0.02 c0.33 c0.29 0.17 0.02
v/s Ratio Perm 0.05 0.04 0.10 c0.07
v/c Ratio 0.62 0.70 0.90 0.22 0.07 0.42 0.10 0.69 0.19
Uniform Delay, d1 57.5 25.2 38.6 4.1 3.5 50.1 0.0 51.7 48.9
Progression Factor 1.00 1.00 0.81 1.61 3.28 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 2.6 9.1 0.2 0.1 0.7 0.1 10.8 0.2
Delay (s) 77.2 27.8 40.5 6.7 11.7 50.8 0.1 62.5 49.0
Level of Service E C D A B D A E D
Approach Delay (s) 29.2 26.7 15.3 57.7
Approach LOS C C B E

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4848 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4848 1719 4940 1719 2707
Volume (vph) 990 140 200 1390 190 1460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1042 147 211 1463 200 1537
RTOR Reduction (vph) 15 0 0 0 0 10
Lane Group Flow (vph) 1174 0 211 1463 200 1527
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 38.6 53.0 95.6 15.4 68.4
Effective Green, g (s) 39.6 53.0 96.6 15.4 68.4
Actuated g/C Ratio 0.33 0.44 0.80 0.13 0.57
Clearance Time (s) 5.0 4.0 5.0 4.0 4.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1600 759 3977 221 1633
v/s Ratio Prot c0.24 0.12 0.30 0.12 c0.41
v/s Ratio Perm 0.15
v/c Ratio 0.73 0.28 0.37 0.90 0.93
Uniform Delay, d1 35.5 21.3 3.2 51.6 23.8
Progression Factor 0.48 0.95 0.35 1.00 1.00
Incremental Delay, d2 2.5 0.2 0.2 35.0 10.4
Delay (s) 19.6 20.3 1.4 86.6 34.1
Level of Service B C A F C
Approach Delay (s) 19.6 3.8 40.2
Approach LOS B A D

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4808 1719 4940 1538 3335 1689 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4808 1719 4940 1538 3335 1689 3335 1810 1538
Volume (vph) 90 1940 420 80 1270 150 210 100 80 210 80 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 2042 442 84 1337 158 221 105 84 221 84 116
RTOR Reduction (vph) 0 26 0 0 0 71 0 25 0 0 0 104
Lane Group Flow (vph) 95 2458 0 84 1337 87 221 164 0 221 84 12
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 11.4 70.1 6.0 64.7 64.7 14.5 14.5 12.4 12.4 12.4
Effective Green, g (s) 11.4 71.1 6.0 65.7 65.7 14.5 14.5 12.4 12.4 12.4
Actuated g/C Ratio 0.10 0.59 0.05 0.55 0.55 0.12 0.12 0.10 0.10 0.10
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 163 2849 86 2705 842 403 204 345 187 159
v/s Ratio Prot 0.06 c0.51 c0.05 0.27 0.07 c0.10 c0.07 0.05
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.58 0.86 0.98 0.49 0.10 0.55 0.81 0.64 0.45 0.08
Uniform Delay, d1 52.0 20.4 56.9 16.8 13.0 49.7 51.4 51.7 50.6 48.6
Progression Factor 1.01 0.76 1.14 0.48 0.46 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 1.9 85.9 0.6 0.2 0.8 19.2 3.0 0.6 0.1
Delay (s) 54.0 17.3 150.5 8.8 6.2 50.5 70.6 54.7 51.2 48.7
Level of Service D B F A A D E D D D
Approach Delay (s) 18.7 16.1 59.8 52.3
Approach LOS B B E D

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 85.3% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4870 1719 4940 1719 1538
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4870 1719 4940 1719 1538
Volume (vph) 2020 210 40 1390 110 160
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 2126 221 42 1463 116 168
RTOR Reduction (vph) 7 0 0 0 0 146
Lane Group Flow (vph) 2340 0 42 1463 116 22
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot custom
Protected Phases 2 1 6
Permitted Phases 3 3
Actuated Green, G (s) 86.7 7.3 97.5 13.0 13.0
Effective Green, g (s) 87.2 7.3 98.5 13.5 13.5
Actuated g/C Ratio 0.73 0.06 0.82 0.11 0.11
Clearance Time (s) 4.5 4.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3539 105 4055 193 173
v/s Ratio Prot c0.48 0.02 c0.30
v/s Ratio Perm c0.07 0.01
v/c Ratio 0.66 0.40 0.36 0.60 0.12
Uniform Delay, d1 8.6 54.2 2.7 50.7 47.9
Progression Factor 0.23 1.43 0.36 1.00 1.00
Incremental Delay, d2 0.5 1.9 0.2 5.2 0.3
Delay (s) 2.5 79.4 1.2 55.9 48.3
Level of Service A E A E D
Approach Delay (s) 2.5 3.4 51.4
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 6.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.87 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4851 1719 3019 3433 3398
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4851 1719 3019 3433 3398
Volume (vph) 150 1810 220 90 1210 210 140 30 160 260 220 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 1905 232 95 1274 221 147 32 168 274 232 84
RTOR Reduction (vph) 0 0 97 0 19 0 0 158 0 0 32 0
Lane Group Flow (vph) 158 1905 135 95 1476 0 147 42 0 274 284 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2
Actuated Green, G (s) 19.0 63.7 63.7 11.0 55.7 14.7 7.3 22.0 14.6
Effective Green, g (s) 19.0 63.7 63.7 11.0 55.7 14.7 7.3 22.0 14.6
Actuated g/C Ratio 0.16 0.53 0.53 0.09 0.46 0.12 0.06 0.18 0.12
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 2622 816 158 2252 211 184 629 413
v/s Ratio Prot 0.09 c0.39 0.06 c0.30 c0.09 0.01 0.08 c0.08
v/s Ratio Perm 0.09
v/c Ratio 0.56 0.73 0.17 0.60 0.66 0.70 0.23 0.44 0.69
Uniform Delay, d1 46.7 21.5 14.5 52.4 24.8 50.5 53.7 43.5 50.5
Progression Factor 0.66 0.39 0.24 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 1.4 0.3 6.3 1.5 9.6 0.6 0.5 4.7
Delay (s) 32.9 9.8 3.9 58.7 26.3 60.1 54.3 44.0 55.3
Level of Service C A A E C E D D E
Approach Delay (s) 10.8 28.2 56.8 50.0
Approach LOS B C E D

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1695 1800 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.53 1.00 0.50 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 979 1695 929 1583
Volume (vph) 270 1780 180 90 1160 80 120 60 90 90 40 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1874 189 95 1221 84 126 63 95 95 42 242
RTOR Reduction (vph) 0 0 47 0 0 30 0 47 0 0 0 202
Lane Group Flow (vph) 284 1874 142 95 1221 54 126 111 0 0 137 40
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 21.6 78.1 78.1 9.1 64.6 64.6 19.8 19.8 19.8 19.8
Effective Green, g (s) 22.6 79.1 79.1 9.1 65.6 65.6 19.8 19.8 19.8 19.8
Actuated g/C Ratio 0.19 0.66 0.66 0.08 0.55 0.55 0.17 0.17 0.17 0.17
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 333 2266 1043 134 1879 865 162 280 153 261
v/s Ratio Prot c0.16 0.05 0.07
v/s Ratio Perm c0.55 0.09 0.36 0.03 0.13 c0.15 0.03
v/c Ratio 0.85 0.83 0.14 0.71 0.65 0.06 0.78 0.40 0.90 0.15
Uniform Delay, d1 47.1 15.3 7.7 54.2 19.1 12.8 48.0 44.8 49.1 42.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.0 3.6 0.3 13.1 1.8 0.1 20.6 0.9 43.3 0.3
Delay (s) 65.1 19.0 7.9 67.2 20.9 12.9 68.6 45.7 92.3 43.2
Level of Service E B A E C B E D F D
Approach Delay (s) 23.6 23.5 55.8 61.0
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 28.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 83.3% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 160 140 20 90 100 60 210 20 170 330 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 168 147 21 95 105 63 221 21 179 347 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 347 221 305 547
Volume Left (vph) 32 21 63 179
Volume Right (vph) 147 105 21 21
Hadj (s) -0.20 -0.23 0.03 0.08
Departure Headway (s) 7.3 7.8 7.6 7.1
Degree Utilization, x 0.71 0.48 0.64 1.08
Capacity (veh/h) 470 422 452 498
Control Delay (s) 26.3 17.7 23.1 90.9
Approach Delay (s) 26.3 17.7 23.1 90.9
Approach LOS D C C F

Intersection Summary
Delay 49.2
HCM Level of Service E
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 290 30 60 210 150 50 110 60 220 260 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 305 32 63 221 158 53 116 63 232 274 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 358 442 232 526
Volume Left (vph) 21 63 53 232
Volume Right (vph) 32 158 63 21
Hadj (s) -0.01 -0.15 -0.08 0.10
Departure Headway (s) 8.4 8.0 9.0 8.4
Degree Utilization, x 0.84 0.98 0.58 1.23
Capacity (veh/h) 417 442 380 416
Control Delay (s) 42.2 66.6 23.8 146.8
Approach Delay (s) 42.2 66.6 23.8 146.8
Approach LOS E F C F

Intersection Summary
Delay 81.7
HCM Level of Service F
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1716 1583 1807 1583 1770 3512 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1716 1583 1807 1583 1770 3512 1770 1863 1583
Volume (vph) 250 60 290 80 50 80 280 570 30 150 520 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 63 305 84 53 84 295 600 32 158 547 158
RTOR Reduction (vph) 0 0 264 0 0 73 0 4 0 0 0 102
Lane Group Flow (vph) 159 167 41 0 137 11 295 628 0 158 547 56
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 10.4 10.4 10.4 9.2 9.2 12.6 30.2 9.2 26.8 26.8
Effective Green, g (s) 10.4 10.4 10.4 10.2 10.2 13.6 31.2 10.2 27.8 27.8
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.13 0.17 0.40 0.13 0.36 0.36
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 224 229 211 236 207 309 1405 231 664 564
v/s Ratio Prot 0.09 c0.10 c0.08 c0.17 c0.18 0.09 c0.29
v/s Ratio Perm 0.03 0.01 0.04
v/c Ratio 0.71 0.73 0.19 0.58 0.05 0.95 0.45 0.68 0.82 0.10
Uniform Delay, d1 32.4 32.4 30.1 31.9 29.7 31.9 17.1 32.4 22.9 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.9 11.0 0.4 3.6 0.1 38.9 0.2 8.1 8.2 0.1
Delay (s) 42.2 43.5 30.5 35.5 29.8 70.8 17.3 40.5 31.0 16.8
Level of Service D D C D C E B D C B
Approach Delay (s) 36.9 33.3 34.3 30.2
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 33.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3528 3335 1810 1583 1787 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3528 3335 1810 1583 1787 1538
Volume (vph) 40 1540 450 350 900 20 480 40 380 30 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1621 474 368 947 21 505 42 400 32 21 32
RTOR Reduction (vph) 0 0 167 0 1 0 0 0 242 0 0 31
Lane Group Flow (vph) 42 1621 307 368 967 0 505 42 158 0 53 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 5.6 59.1 59.1 26.0 79.5 22.3 22.3 22.3 4.0 4.0
Effective Green, g (s) 6.6 60.1 60.1 27.0 80.5 23.3 23.3 23.3 4.0 4.0
Actuated g/C Ratio 0.05 0.46 0.46 0.21 0.62 0.18 0.18 0.18 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 1631 709 366 2178 596 323 283 55 47
v/s Ratio Prot 0.02 c0.46 c0.21 0.27 c0.15 0.02 c0.03
v/s Ratio Perm 0.20 0.10 0.00
v/c Ratio 0.48 0.99 0.43 1.01 0.44 0.85 0.13 0.56 0.96 0.02
Uniform Delay, d1 60.2 35.0 23.7 51.7 13.2 51.8 45.0 48.8 63.1 61.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 20.7 0.4 48.4 0.1 10.8 0.2 2.4 107.4 0.2
Delay (s) 64.4 55.7 24.1 100.1 13.3 62.6 45.2 51.2 170.5 61.5
Level of Service E E C F B E D D F E
Approach Delay (s) 48.8 37.2 57.0 129.5
Approach LOS D D E F

Intersection Summary
HCM Average Control Delay 48.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 130.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.3% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3503 1770 1583
Volume (vph) 40 840 690 50 90 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 884 726 53 95 42
RTOR Reduction (vph) 0 0 4 0 0 36
Lane Group Flow (vph) 42 884 775 0 95 6
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 3.9 44.3 36.4 9.0 9.0
Effective Green, g (s) 3.9 45.3 37.4 9.0 9.0
Actuated g/C Ratio 0.06 0.73 0.60 0.14 0.14
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 111 2573 2103 256 229
v/s Ratio Prot 0.02 c0.25 c0.22 c0.05
v/s Ratio Perm 0.00
v/c Ratio 0.38 0.34 0.37 0.37 0.03
Uniform Delay, d1 28.0 3.1 6.4 24.1 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 0.1 0.9 0.0
Delay (s) 30.2 3.2 6.5 25.0 22.9
Level of Service C A A C C
Approach Delay (s) 4.4 6.5 24.4
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 62.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.94 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1854 1770 1751 1796
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.73 1.00 0.86
Satd. Flow (perm) 1770 1863 1583 1770 1854 1361 1751 1580
Volume (vph) 20 810 130 60 640 20 140 60 40 30 40 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 853 137 63 674 21 147 63 42 32 42 11
RTOR Reduction (vph) 0 0 49 0 1 0 0 29 0 0 7 0
Lane Group Flow (vph) 21 853 88 63 694 0 147 76 0 0 78 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.4 48.5 48.5 3.4 50.5 11.5 11.5 12.5
Effective Green, g (s) 1.4 49.5 49.5 3.4 51.5 12.5 12.5 12.5
Actuated g/C Ratio 0.02 0.64 0.64 0.04 0.67 0.16 0.16 0.16
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 1191 1012 78 1234 220 283 255
v/s Ratio Prot 0.01 c0.46 c0.04 0.37 0.04
v/s Ratio Perm 0.06 c0.11 0.05
v/c Ratio 0.66 0.72 0.09 0.81 0.56 0.67 0.27 0.31
Uniform Delay, d1 37.8 9.3 5.3 36.7 6.9 30.5 28.5 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.4 2.1 0.0 43.8 0.6 7.5 0.5 0.7
Delay (s) 77.1 11.4 5.4 80.4 7.5 38.0 29.0 29.3
Level of Service E B A F A D C C
Approach Delay (s) 11.9 13.6 34.2 29.3
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 77.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.96 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3411 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3411 1770 3539
Volume (vph) 150 260 690 220 260 690
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 274 726 232 274 726
RTOR Reduction (vph) 0 214 49 0 0 0
Lane Group Flow (vph) 158 60 909 0 274 726
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 9.7 9.7 17.0 8.1 29.1
Effective Green, g (s) 10.7 10.7 18.0 8.1 30.1
Actuated g/C Ratio 0.22 0.22 0.37 0.17 0.62
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 388 347 1258 294 2183
v/s Ratio Prot c0.09 c0.27 c0.15 0.21
v/s Ratio Perm 0.04
v/c Ratio 0.41 0.17 0.72 0.93 0.33
Uniform Delay, d1 16.3 15.5 13.3 20.1 4.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 2.1 34.8 0.1
Delay (s) 17.0 15.7 15.3 54.9 4.6
Level of Service B B B D A
Approach Delay (s) 16.2 15.3 18.4
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.98 1.00 0.99 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3456 1770 1756 1504 1770 3539 1583 3433 3526
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3456 1770 1756 1504 1770 3539 1583 3433 3526
Volume (vph) 100 380 70 280 380 770 130 400 410 1120 780 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 400 74 295 400 811 137 421 432 1179 821 21
RTOR Reduction (vph) 0 12 0 0 1 26 0 0 19 0 1 0
Lane Group Flow (vph) 105 462 0 295 420 764 137 421 413 1179 841 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 8.0 21.7 21.0 34.7 78.8 14.4 24.0 45.0 44.1 53.7
Effective Green, g (s) 8.0 21.7 21.0 34.7 78.8 14.4 24.0 45.0 44.1 53.7
Actuated g/C Ratio 0.06 0.17 0.17 0.27 0.62 0.11 0.19 0.35 0.35 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 112 591 293 481 935 201 670 562 1194 1493
v/s Ratio Prot 0.06 0.13 c0.17 c0.24 0.28 0.08 0.12 c0.12 c0.34 0.24
v/s Ratio Perm 0.22 0.14
v/c Ratio 0.94 0.78 1.01 0.87 0.82 0.68 0.63 0.73 0.99 0.56
Uniform Delay, d1 59.2 50.3 52.9 43.9 18.5 54.0 47.3 35.7 41.1 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 64.8 6.7 54.3 15.9 5.6 9.2 4.4 4.9 22.8 1.5
Delay (s) 123.9 57.0 107.2 59.8 24.1 63.2 51.7 40.6 63.9 29.2
Level of Service F E F E C E D D E C
Approach Delay (s) 69.1 50.3 48.5 49.4
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 51.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 126.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM with Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 280 220 120 210 100 70 140 60 80 180 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 295 232 126 221 105 74 147 63 84 189 32

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 168 379 237 216 284 305
Volume Left (vph) 21 0 126 0 74 84
Volume Right (vph) 0 232 0 105 63 32
Hadj (s) 0.10 -0.39 0.30 -0.31 -0.05 0.03
Departure Headway (s) 8.1 7.6 8.5 7.9 7.9 7.9
Degree Utilization, x 0.38 0.80 0.56 0.47 0.62 0.67
Capacity (veh/h) 429 461 400 428 425 427
Control Delay (s) 14.8 33.3 20.5 16.5 23.1 25.3
Approach Delay (s) 27.6 18.6 23.1 25.3
Approach LOS D C C D

Intersection Summary
Delay 23.8
HCM Level of Service C
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 PM with Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5050 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5050 1770 1583
Volume (vph) 360 1970 1450 70 290 130
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 379 2074 1526 74 305 137
RTOR Reduction (vph) 0 0 8 0 0 103
Lane Group Flow (vph) 379 2074 1592 0 305 34
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.5 34.1 20.6 13.7 13.7
Effective Green, g (s) 9.5 34.1 20.6 13.7 13.7
Actuated g/C Ratio 0.17 0.61 0.37 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 584 3108 1864 435 389
v/s Ratio Prot 0.11 c0.41 c0.32 c0.17
v/s Ratio Perm 0.02
v/c Ratio 0.65 0.67 0.85 0.70 0.09
Uniform Delay, d1 21.6 7.1 16.2 19.2 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.5 0.6 4.0 5.1 0.1
Delay (s) 24.1 7.7 20.3 24.2 16.3
Level of Service C A C C B
Approach Delay (s) 10.2 20.3 21.8
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3448 1770 3484 1770 3424 1770 3285
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3448 1770 3484 1770 3424 1770 3285
Volume (vph) 460 1490 310 110 1030 120 160 430 120 180 360 330
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 484 1568 326 116 1084 126 168 453 126 189 379 347
RTOR Reduction (vph) 0 14 0 0 7 0 0 21 0 0 139 0
Lane Group Flow (vph) 484 1880 0 116 1203 0 168 558 0 189 587 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 32.0 64.0 8.0 40.0 11.0 19.0 13.0 21.0
Effective Green, g (s) 32.0 64.0 8.0 40.0 11.0 19.0 13.0 21.0
Actuated g/C Ratio 0.27 0.53 0.07 0.33 0.09 0.16 0.11 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 472 1839 118 1161 162 542 192 575
v/s Ratio Prot c0.27 c0.55 0.07 0.35 0.09 0.16 c0.11 c0.18
v/s Ratio Perm
v/c Ratio 1.03 1.02 0.98 1.04 1.04 1.03 0.98 1.02
Uniform Delay, d1 44.0 28.0 55.9 40.0 54.5 50.5 53.4 49.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.1 26.7 77.1 36.1 80.8 46.4 60.0 43.1
Delay (s) 92.1 54.7 133.0 76.1 135.3 96.9 113.4 92.6
Level of Service F D F E F F F F
Approach Delay (s) 62.3 81.1 105.5 96.9
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 78.9 HCM Level of Service E
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 10 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 780 ---> 2.1 (NO. OF LANES) 2.1<--- 420 THRU Wilbur

RIGHT 190 --- 1.1 1.1 1.1 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 70 0 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 10 * 1650 0.0061

THRU (T) 0 0 1650 0.0000
LEFT (L) 70 70 1650 0.0424 0.0424
T + L 70 1650 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + L 20 1650 0.0121 0.0121

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 780 780 3300 0.2364
LEFT (L) 10 10 1650 0.0061
T + R 970 3300 0.2939 0.2939

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 420 420 3300 0.1273
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 430 3300 0.1303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.38
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 40 140 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 1.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 950 ---> 2.1 (NO. OF LANES) 2.1<--- 510 THRU 18th St

RIGHT 230 --- 1.1 1.0 1.0 1.0 1.0 --- 260 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 210 280 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 280 20 * 1650 0.0121

THRU (T) 210 210 1650 0.1273
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
SB RIGHT (R) 40 0 * 1650 0.0000

THRU (T) 140 140 1650 0.0848 0.0848
LEFT (L) 80 80 1650 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 230 230 1650 0.1394

THRU (T) 950 950 3300 0.2879
LEFT (L) 70 70 1650 0.0424
T + R 1180 3300 0.3576 0.3576

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 510 510 3300 0.1545
LEFT (L) 260 260 1650 0.1576 0.1576
T + R 550 3300 0.1667

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.72
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 150 80 70

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 120 --- 1.0 1.1 1.1 1.1 1.1 --- 80 RIGHT
STREET NAME:

THRU 980 ---> 2.0 (NO. OF LANES) 2.1<--- 610 THRU 18th St

RIGHT 190 --- 1.0 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 100 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1800 0.0000

THRU (T) 20 20 1800 0.0111
LEFT (L) 100 100 1800 0.0556 0.0556
T + L 120 1800 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 150 150 1800 0.0833

THRU (T) 80 80 1800 0.0444
LEFT (L) 70 70 1800 0.0389
T + R 230 1800 0.1278
T + L 150 1800 0.0833
T + R + L 300 1800 0.1667 0.1667

------------------------------------------------------------------------
EB RIGHT (R) 190 90 * 1800 0.0500

THRU (T) 980 980 3600 0.2722 0.2722
LEFT (L) 120 120 1800 0.0667

------------------------------------------------------------------------
WB RIGHT (R) 80 80 1800 0.0444

THRU (T) 610 610 3600 0.1694
LEFT (L) 30 30 1800 0.0167 0.0167
T + R 690 3600 0.1917

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 310 10 250

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 280 --- 1.0 1.1 1.1 2.0 1.0 --- 230 RIGHT
STREET NAME:

THRU 780 ---> 2.1 (NO. OF LANES) 2.0<--- 410 THRU 18th Street

RIGHT 20 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 60 1650 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 310 310 1650 0.1879

THRU (T) 10 10 1650 0.0061
LEFT (L) 250 250 3000 0.0833
T + R 320 1650 0.1939 0.1939

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 780 780 3300 0.2364
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 800 3300 0.2424

------------------------------------------------------------------------
WB RIGHT (R) 230 93 * 1650 0.0564

THRU (T) 410 410 3300 0.1242 0.1242
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.50
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.0 --- 100 RIGHT
STREET NAME:

THRU 900 ---> 2.1 (NO. OF LANES) 2.0<--- 560 THRU Main Street

RIGHT 160 --- 1.1 1.1 1.1 1.9 2.0 --- 920 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 40 20 140 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 140 140 1650 0.0848

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 160 160 1650 0.0970

THRU (T) 900 900 3300 0.2727
LEFT (L) 30 30 1650 0.0182
T + R 1060 3300 0.3212 0.3212

------------------------------------------------------------------------
WB RIGHT (R) 100 10 * 1650 0.0061

THRU (T) 560 560 3300 0.1697
LEFT (L) 920 920 3000 0.3067 0.3067

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.72
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 990 ---> 3.1 (NO. OF LANES) 3.0<--- 1390 THRU Main Street

RIGHT 140 --- 1.1 1.0 0.0 2.5 1.0 --- 200 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 0 1460 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1460 1096 * 3127 0.3505 0.3505

LEFT (L) 190 190 1720 0.1105
------------------------------------------------------------------------
EB RIGHT (R) 140 140 1720 0.0814

THRU (T) 990 990 5160 0.1919
T + R 1130 5160 0.2190 0.2190

------------------------------------------------------------------------
WB THRU (T) 1390 1390 5160 0.2694

LEFT (L) 200 200 1720 0.1163 0.1163
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.69
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 80 210

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 90 --- 1.0 1.0 1.0 2.0 1.0 --- 150 RIGHT
STREET NAME:

THRU 1940 ---> 3.1 (NO. OF LANES) 3.0<--- 1270 THRU Main Street

RIGHT 420 --- 1.1 2.0 1.1 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 210 100 80 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 80 80 1650 0.0485

THRU (T) 100 100 1650 0.0606
LEFT (L) 210 210 3000 0.0700
T + R 180 1650 0.1091 0.1091

------------------------------------------------------------------------
SB RIGHT (R) 110 20 * 1650 0.0121

THRU (T) 80 80 1650 0.0485
LEFT (L) 210 210 3000 0.0700 0.0700

------------------------------------------------------------------------
EB RIGHT (R) 420 420 1650 0.2545

THRU (T) 1940 1940 4950 0.3919
LEFT (L) 90 90 1650 0.0545
T + R 2360 4950 0.4768 0.4768

------------------------------------------------------------------------
WB RIGHT (R) 150 35 * 1650 0.0212

THRU (T) 1270 1270 4950 0.2566
LEFT (L) 80 80 1650 0.0485 0.0485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.70
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 2020 ---> 3.1 (NO. OF LANES) 3.0<--- 1390 THRU Main Street

RIGHT 210 --- 1.1 1.0 0.0 1.0 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 110 0 160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 120 * 1720 0.0698 0.0698

LEFT (L) 110 110 1720 0.0640
------------------------------------------------------------------------
EB RIGHT (R) 210 210 1720 0.1221

THRU (T) 2020 2020 5160 0.3915
T + R 2230 5160 0.4322 0.4322

------------------------------------------------------------------------
WB THRU (T) 1390 1390 5160 0.2694

LEFT (L) 40 40 1720 0.0233 0.0233
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.53
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/10/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 80 220 260

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 150 --- 1.0 1.1 2.1 2.0 1.1 --- 210 RIGHT
STREET NAME:

THRU 1810 ---> 3.0 (NO. OF LANES) 3.1<--- 1210 THRU Main Street

RIGHT 220 --- 1.0 1.0 2.1 1.1 1.0 --- 90 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 30 160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 160 1650 0.0970 0.0970

THRU (T) 30 30 3300 0.0091
LEFT (L) 140 140 1650 0.0848
T + R 190 3300 0.0576

------------------------------------------------------------------------
SB RIGHT (R) 80 80 1650 0.0485

THRU (T) 220 220 3300 0.0667
LEFT (L) 260 260 3000 0.0867 0.0867
T + R 300 3300 0.0909

------------------------------------------------------------------------
EB RIGHT (R) 220 80 * 1650 0.0485

THRU (T) 1810 1810 4950 0.3657 0.3657
LEFT (L) 150 150 1650 0.0909

------------------------------------------------------------------------
WB RIGHT (R) 210 210 1650 0.1273

THRU (T) 1210 1210 4950 0.2444
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 1420 4950 0.2869

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 230 40 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 270 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 1780 ---> 2.0 (NO. OF LANES) 2.0<--- 1160 THRU Main Street

RIGHT 180 --- 1.0 1.0 1.1 1.1 1.0 --- 90 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 60 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 60 60 1650 0.0364
LEFT (L) 120 120 1650 0.0727 0.0727
T + R 150 1650 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 230 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 90 90 1650 0.0545
T + L 130 1650 0.0788 0.0788

------------------------------------------------------------------------
EB RIGHT (R) 180 60 * 1650 0.0364

THRU (T) 1780 1780 3300 0.5394 0.5394
LEFT (L) 270 270 1650 0.1636

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1160 1160 3300 0.3515
LEFT (L) 90 90 1650 0.0545 0.0545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.75
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 150 520 150

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 250 --- 2.1 1.0 1.0 1.0 1.0 --- 80 RIGHT
STREET NAME:

THRU 60 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Oakley Road

RIGHT 290 --- 1.0 1.0 2.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 280 570 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 570 570 3300 0.1727
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 600 3300 0.1818

------------------------------------------------------------------------
SB RIGHT (R) 150 13 * 1650 0.0079

THRU (T) 520 520 1650 0.3152 0.3152
LEFT (L) 150 150 1650 0.0909

------------------------------------------------------------------------
EB RIGHT (R) 290 10 * 1650 0.0061

THRU (T) 60 60 1650 0.0364
LEFT (L) 250 250 3000 0.0833
T + L 310 3000 0.1033 0.1033

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 50 50 1650 0.0303
LEFT (L) 80 80 1650 0.0485
T + L 130 1650 0.0788 0.0788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1540 ---> 2.0 (NO. OF LANES) 2.1<--- 900 THRU Main Street

RIGHT 450 --- 1.0 2.0 1.0 1.0 1.0 --- 350 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 480 40 380 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 380 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 480 480 3000 0.1600 0.1600

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182
T + L 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 450 186 * 1650 0.1127

THRU (T) 1540 1540 3300 0.4667 0.4667
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 900 900 3300 0.2727
LEFT (L) 350 350 1650 0.2121 0.2121
T + R 920 3300 0.2788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.87
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 40 0 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 0.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 840 ---> 2.0 (NO. OF LANES) 2.1<--- 690 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 40 0 * 1720 0.0000

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
EB THRU (T) 840 840 3440 0.2442 0.2442

LEFT (L) 40 40 1720 0.0233
------------------------------------------------------------------------
WB RIGHT (R) 50 50 1720 0.0291

THRU (T) 690 690 3440 0.2006
T + R 740 3440 0.2151

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.30
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 40 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 810 ---> 1.0 (NO. OF LANES) 1.1<--- 640 THRU Main Street

RIGHT 130 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 60 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 60 60 1650 0.0364
LEFT (L) 140 140 1650 0.0848 0.0848
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 40 40 1650 0.0242
LEFT (L) 30 30 1650 0.0182
T + R 50 1650 0.0303
T + L 70 1650 0.0424
T + R + L 80 1650 0.0485 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 130 0 * 1650 0.0000

THRU (T) 810 810 1650 0.4909 0.4909
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 640 640 1650 0.3879
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 660 1650 0.4000

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.66
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 690 260

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 260 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 690 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 220 1720 0.1279

THRU (T) 690 690 3440 0.2006
T + R 910 3440 0.2645 0.2645

------------------------------------------------------------------------
SB THRU (T) 690 690 3440 0.2006

LEFT (L) 260 260 1720 0.1512 0.1512
------------------------------------------------------------------------
WB RIGHT (R) 260 0 * 1720 0.0000

LEFT (L) 150 150 1720 0.0872 0.0872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.50
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 880 1020

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 100 --- 1.0 1.1 2.1 2.0 2.6 --- 770 RIGHT
STREET NAME:

THRU 380 ---> 2.1 (NO. OF LANES) 1.1<--- 380 THRU Cypress

RIGHT 70 --- 1.1 1.0 2.0 1.5 1.0 --- 280 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 130 400 410 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 410 130 * 1650 0.0788

THRU (T) 400 400 3300 0.1212 0.1212
LEFT (L) 130 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 880 880 3300 0.2667
LEFT (L) 1020 1020 3000 0.3400 0.3400
T + R 900 3300 0.2727

------------------------------------------------------------------------
EB RIGHT (R) 70 70 1650 0.0424

THRU (T) 380 380 3300 0.1152
LEFT (L) 100 100 1650 0.0606
T + R 450 3300 0.1364 0.1364

------------------------------------------------------------------------
WB RIGHT (R) 770 209 * 3000 0.0697

THRU (T) 380 380 1650 0.2303
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 589 3000 0.1963

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.77
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 130 0 290

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 360 --- 2.0 1.0 0.0 1.0 1.1 --- 70 RIGHT
STREET NAME:

THRU 1970 ---> 3.0 (NO. OF LANES) 3.1<--- 1450 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 130 0 * 1720 0.0000

LEFT (L) 290 290 1720 0.1686 0.1686
------------------------------------------------------------------------
EB THRU (T) 1970 1970 5160 0.3818

LEFT (L) 360 360 3127 0.1151 0.1151
------------------------------------------------------------------------
WB RIGHT (R) 70 70 1720 0.0407

THRU (T) 1450 1450 5160 0.2810
T + R 1520 5160 0.2946 0.2946

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project WITH RAMPS 10/24/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 330 360 180

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 460 --- 1.0 1.1 2.1 1.0 1.1 --- 120 RIGHT
STREET NAME:

THRU 1490 ---> 2.1 (NO. OF LANES) 2.1<--- 1030 THRU Laurel

RIGHT 310 --- 1.1 1.0 2.1 1.1 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 160 430 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 430 430 3300 0.1303
LEFT (L) 160 160 1650 0.0970 0.0970
T + R 550 3300 0.1667

------------------------------------------------------------------------
SB RIGHT (R) 330 330 1650 0.2000

THRU (T) 360 360 3300 0.1091
LEFT (L) 180 180 1650 0.1091
T + R 690 3300 0.2091 0.2091

------------------------------------------------------------------------
EB RIGHT (R) 310 310 1650 0.1879

THRU (T) 1490 1490 3300 0.4515
LEFT (L) 460 460 1650 0.2788 0.2788
T + R 1800 3300 0.5455

------------------------------------------------------------------------
WB RIGHT (R) 120 120 1650 0.0727

THRU (T) 1030 1030 3300 0.3121
LEFT (L) 110 110 1650 0.0667
T + R 1150 3300 0.3485 0.3485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.93
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



Cumulative (2030) With Project AM 



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3458 1770 3532 1777 1583 1801 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.82 1.00
Satd. Flow (perm) 1770 3458 1770 3532 1343 1583 1521 1583
Volume (vph) 20 280 50 30 776 10 150 5 20 10 5 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 295 53 32 817 11 158 5 21 11 5 21
RTOR Reduction (vph) 0 18 0 0 1 0 0 0 17 0 0 17
Lane Group Flow (vph) 21 330 0 32 827 0 0 163 4 0 16 4
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.2 27.9 1.3 28.0 10.9 10.9 10.9 10.9
Effective Green, g (s) 1.2 27.9 1.3 28.0 10.9 10.9 10.9 10.9
Actuated g/C Ratio 0.02 0.54 0.02 0.54 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 1852 44 1898 281 331 318 331
v/s Ratio Prot 0.01 0.10 c0.02 c0.23
v/s Ratio Perm c0.12 0.00 0.01 0.00
v/c Ratio 0.51 0.18 0.73 0.44 0.58 0.01 0.05 0.01
Uniform Delay, d1 25.2 6.2 25.2 7.3 18.5 16.3 16.5 16.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.0 45.3 0.2 3.0 0.0 0.1 0.0
Delay (s) 35.5 6.3 70.5 7.4 21.6 16.4 16.5 16.4
Level of Service D A E A C B B B
Approach Delay (s) 7.9 9.8 21.0 16.4
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 52.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 319 30 24 803 70 64
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 336 32 25 845 74 67
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 367 1247 352
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 367 1247 352
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 61 90
cM capacity (veh/h) 1191 187 692

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 367 25 845 141
Volume Left 0 25 0 74
Volume Right 32 0 0 67
cSH 1700 1191 1700 288
Volume to Capacity 0.22 0.02 0.50 0.49
Queue Length 95th (ft) 0 2 0 63
Control Delay (s) 0.0 8.1 0.0 29.0
Lane LOS A D
Approach Delay (s) 0.0 0.2 29.0
Approach LOS D

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 263 110 280 667 0 0 0 0 102 0 120
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 277 116 295 702 0 0 0 0 107 0 126
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 702 393 1275 1626 335 1626 1684 351
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 702 393 1275 1626 335 1626 1684 351
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 75 100 100 100 0 100 80
cM capacity (veh/h) 891 1162 80 76 661 54 70 645

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 393 295 351 351 107 126
Volume Left 0 295 0 0 107 0
Volume Right 116 0 0 0 0 126
cSH 1700 1162 1700 1700 54 645
Volume to Capacity 0.23 0.25 0.21 0.21 1.97 0.20
Queue Length 95th (ft) 0 25 0 0 261 18
Control Delay (s) 0.0 9.1 0.0 0.0 615.3 11.9
Lane LOS A F B
Approach Delay (s) 0.0 2.7 289.1
Approach LOS F

Intersection Summary
Average Delay 43.3
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 50 315 0 0 687 167 260 0 280 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 53 332 0 0 723 176 274 0 295 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 899 332 798 1336 166 1082 1248 449
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 899 332 798 1336 166 1082 1248 449
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 93 100 0 100 65 100 100 100
cM capacity (veh/h) 751 1225 262 142 849 106 160 557

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 53 166 166 482 417 274 295
Volume Left 53 0 0 0 0 274 0
Volume Right 0 0 0 0 176 0 295
cSH 751 1700 1700 1700 1700 262 849
Volume to Capacity 0.07 0.10 0.10 0.28 0.25 1.04 0.35
Queue Length 95th (ft) 6 0 0 0 0 272 39
Control Delay (s) 10.2 0.0 0.0 0.0 0.0 109.9 11.5
Lane LOS B F B
Approach Delay (s) 1.4 0.0 58.9
Approach LOS F

Intersection Summary
Average Delay 18.4
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 459 106 30 466 10 368 30 100 10 30 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 483 112 32 491 11 387 32 105 11 32 21

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 595 533 524 63
Volume Left (vph) 32 0 32 387 11
Volume Right (vph) 0 112 11 105 21
Hadj (s) 0.53 -0.10 0.03 0.06 -0.13
Departure Headway (s) 8.5 7.8 7.5 7.5 9.4
Degree Utilization, x 0.07 1.29 1.11 1.09 0.16
Capacity (veh/h) 416 468 482 493 378
Control Delay (s) 10.9 170.1 102.5 92.9 14.2
Approach Delay (s) 162.1 102.5 92.9 14.2
Approach LOS F F F B

Intersection Summary
Delay 117.8
HCM Level of Service F
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3422 1770 3487 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3422 1770 3487 1770 1863 1583 1770 1863 1583
Volume (vph) 20 320 90 226 466 50 230 100 240 50 90 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 337 95 238 491 53 242 105 253 53 95 63
RTOR Reduction (vph) 0 28 0 0 8 0 0 0 193 0 0 55
Lane Group Flow (vph) 21 404 0 238 536 0 242 105 60 53 95 8
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 1.3 15.4 9.2 23.8 13.5 13.5 13.5 6.9 6.9 6.9
Effective Green, g (s) 2.3 17.4 10.7 25.8 15.0 15.0 15.0 8.4 8.4 8.4
Actuated g/C Ratio 0.04 0.27 0.17 0.41 0.24 0.24 0.24 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.5 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 64 938 298 1417 418 440 374 234 246 209
v/s Ratio Prot 0.01 0.12 c0.13 c0.15 c0.14 0.06 0.03 c0.05
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.33 0.43 0.80 0.38 0.58 0.24 0.16 0.23 0.39 0.04
Uniform Delay, d1 29.8 19.0 25.4 13.2 21.5 19.6 19.2 24.6 25.2 24.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.3 13.8 0.2 1.9 0.3 0.2 0.5 1.0 0.1
Delay (s) 32.8 19.3 39.2 13.4 23.4 19.9 19.4 25.1 26.2 24.1
Level of Service C B D B C B B C C C
Approach Delay (s) 19.9 21.3 21.1 25.3
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 9.0
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3401 1788 1583 1694
Flt Permitted 0.33 1.00 1.00 0.52 1.00 0.70 1.00 0.89
Satd. Flow (perm) 621 3539 1583 977 3401 1305 1583 1528
Volume (vph) 110 365 60 20 527 186 150 30 40 38 20 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 116 384 63 21 555 196 158 32 42 40 21 84
RTOR Reduction (vph) 0 0 26 0 52 0 0 0 30 0 60 0
Lane Group Flow (vph) 116 384 37 21 699 0 0 190 12 0 85 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 28.7 28.7 28.7 28.7 28.7 13.3 13.3 13.3
Effective Green, g (s) 29.7 29.7 29.7 29.7 29.7 14.3 14.3 14.3
Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.59 0.29 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 369 2102 940 580 2020 373 453 437
v/s Ratio Prot 0.11 c0.21
v/s Ratio Perm 0.19 0.02 0.02 c0.15 0.01 0.06
v/c Ratio 0.31 0.18 0.04 0.04 0.35 0.51 0.03 0.19
Uniform Delay, d1 5.1 4.6 4.2 4.2 5.2 14.9 12.8 13.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.0 0.0 0.1 1.1 0.0 0.2
Delay (s) 5.6 4.7 4.2 4.2 5.3 16.0 12.9 13.7
Level of Service A A A A A B B B
Approach Delay (s) 4.8 5.3 15.4 13.7
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3525 1770 3539 1583 1770 1679 3433 1631
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3525 1770 3539 1583 1770 1679 3433 1631
Volume (vph) 80 390 10 20 697 70 20 10 20 40 10 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 84 411 11 21 734 74 21 11 21 42 11 53
RTOR Reduction (vph) 0 1 0 0 0 32 0 20 0 0 49 0
Lane Group Flow (vph) 84 421 0 21 734 42 21 12 0 42 15 0
Turn Type Prot Prot Perm Split Split
Protected Phases 5 2 1 6 7 7 3 3
Permitted Phases 6
Actuated Green, G (s) 4.6 42.6 0.9 38.9 38.9 3.1 3.1 5.4 5.4
Effective Green, g (s) 4.6 42.6 0.9 38.9 38.9 3.1 3.1 5.4 5.4
Actuated g/C Ratio 0.07 0.63 0.01 0.57 0.57 0.05 0.05 0.08 0.08
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 2208 23 2025 906 81 77 273 130
v/s Ratio Prot c0.05 c0.12 0.01 c0.21 c0.01 0.01 c0.01 0.01
v/s Ratio Perm 0.03
v/c Ratio 0.70 0.19 0.91 0.36 0.05 0.26 0.16 0.15 0.12
Uniform Delay, d1 31.0 5.4 33.5 7.9 6.4 31.3 31.2 29.2 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.4 0.0 147.5 0.1 0.0 1.7 0.9 0.3 0.4
Delay (s) 47.4 5.4 181.0 8.0 6.4 33.0 32.1 29.4 29.5
Level of Service D A F A A C C C C
Approach Delay (s) 12.4 12.2 32.5 29.5
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.37
Actuated Cycle Length (s) 68.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 41.5% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1719 3378 3335 3438 1538 1730 1538 1719 1646
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.70 1.00 0.49 1.00
Satd. Flow (perm) 1719 3378 3335 3438 1538 1275 1538 882 1646
Volume (vph) 10 380 50 1107 647 90 120 10 148 40 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 400 53 1165 681 95 126 11 156 42 21 32
RTOR Reduction (vph) 0 8 0 0 0 24 0 0 0 0 28 0
Lane Group Flow (vph) 11 445 0 1165 681 71 0 137 156 42 25 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 1.4 34.4 56.0 89.0 89.0 16.6 120.0 16.6 16.6
Effective Green, g (s) 1.4 35.4 56.0 90.0 90.0 16.6 120.0 16.6 16.6
Actuated g/C Ratio 0.01 0.29 0.47 0.75 0.75 0.14 1.00 0.14 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 20 997 1556 2579 1154 176 1538 122 228
v/s Ratio Prot 0.01 c0.13 c0.35 0.20 0.02
v/s Ratio Perm 0.05 c0.11 0.10 0.05
v/c Ratio 0.55 0.45 0.75 0.26 0.06 0.78 0.10 0.34 0.11
Uniform Delay, d1 59.0 34.3 26.2 4.7 3.9 49.9 0.0 46.8 45.2
Progression Factor 1.00 1.00 0.65 0.21 0.01 1.00 1.00 1.00 1.00
Incremental Delay, d2 28.9 1.4 1.8 0.2 0.1 17.7 0.1 0.6 0.1
Delay (s) 87.9 35.8 18.9 1.2 0.1 67.6 0.1 47.4 45.3
Level of Service F D B A A E A D D
Approach Delay (s) 37.0 11.8 31.7 46.2
Approach LOS D B C D

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4836 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4836 1719 4940 1719 2707
Volume (vph) 488 80 106 1664 180 1288
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 514 84 112 1752 189 1356
RTOR Reduction (vph) 16 0 0 0 0 29
Lane Group Flow (vph) 582 0 112 1752 189 1327
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 38.3 50.7 94.0 17.0 67.7
Effective Green, g (s) 39.3 51.7 95.0 17.0 68.7
Actuated g/C Ratio 0.33 0.43 0.79 0.14 0.57
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1584 741 3911 244 1640
v/s Ratio Prot 0.12 0.07 c0.35 0.11 c0.35
v/s Ratio Perm 0.14
v/c Ratio 0.37 0.15 0.45 0.77 0.81
Uniform Delay, d1 30.8 20.8 4.0 49.7 20.4
Progression Factor 0.59 0.48 0.48 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.3 13.0 3.0
Delay (s) 19.0 10.1 2.2 62.7 23.5
Level of Service B B A E C
Approach Delay (s) 19.0 2.7 28.3
Approach LOS B A C

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4833 1719 4940 1538 3335 1745 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4833 1719 4940 1538 3335 1745 3335 1810 1538
Volume (vph) 253 1303 220 50 1369 357 260 129 40 108 126 141
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 266 1372 232 53 1441 376 274 136 42 114 133 148
RTOR Reduction (vph) 0 15 0 0 0 200 0 10 0 0 0 133
Lane Group Flow (vph) 266 1589 0 53 1441 176 274 168 0 114 133 15
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 20.7 69.2 6.6 55.1 55.1 15.2 15.2 12.0 12.0 12.0
Effective Green, g (s) 20.7 70.2 6.6 56.1 56.1 15.2 15.2 12.0 12.0 12.0
Actuated g/C Ratio 0.17 0.59 0.05 0.47 0.47 0.13 0.13 0.10 0.10 0.10
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 297 2827 95 2309 719 422 221 334 181 154
v/s Ratio Prot c0.15 0.33 0.03 c0.29 0.08 c0.10 0.03 c0.07
v/s Ratio Perm 0.11 0.01
v/c Ratio 0.90 0.56 0.56 0.62 0.24 0.65 0.76 0.34 0.73 0.10
Uniform Delay, d1 48.6 15.4 55.3 24.0 19.2 49.9 50.6 50.3 52.5 49.1
Progression Factor 1.04 0.74 1.43 0.36 1.03 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.2 0.6 3.4 1.1 0.7 2.6 12.4 0.2 12.5 0.1
Delay (s) 71.8 12.0 82.3 9.8 20.5 52.4 63.0 50.5 64.9 49.2
Level of Service E B F A C D E D E D
Approach Delay (s) 20.5 14.0 56.6 54.9
Approach LOS C B E D

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 4908 1719 4921 1719 1863 1538 1770 1610
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 4908 1719 4921 1719 1863 1538 1770 1610
Volume (vph) 67 1325 60 50 1701 55 20 7 50 56 6 55
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 71 1395 63 53 1791 58 21 7 53 59 6 58
RTOR Reduction (vph) 0 2 0 0 2 0 0 0 51 0 53 0
Lane Group Flow (vph) 71 1456 0 53 1847 0 21 7 2 59 11 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Actuated Green, G (s) 11.4 80.3 7.3 76.2 4.3 5.5 5.5 9.9 10.6
Effective Green, g (s) 11.4 80.8 7.8 77.2 4.3 5.5 5.5 9.9 11.1
Actuated g/C Ratio 0.10 0.67 0.06 0.64 0.04 0.05 0.05 0.08 0.09
Clearance Time (s) 4.0 4.5 4.5 5.0 4.0 4.0 4.0 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 168 3305 112 3166 62 85 70 146 149
v/s Ratio Prot 0.04 c0.30 0.03 c0.38 0.01 0.00 c0.03 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.42 0.44 0.47 0.58 0.34 0.08 0.03 0.40 0.08
Uniform Delay, d1 51.2 9.1 54.1 12.2 56.5 54.8 54.7 52.3 49.8
Progression Factor 0.80 0.90 1.41 0.08 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.4 2.7 0.7 3.2 0.4 0.2 1.8 0.2
Delay (s) 42.5 8.5 78.8 1.7 59.7 55.3 54.9 54.1 50.0
Level of Service D A E A E E D D D
Approach Delay (s) 10.1 3.9 56.2 51.9
Approach LOS B A E D

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4844 1719 3448 3433 3379
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4844 1719 3448 3433 3379
Volume (vph) 212 1093 132 55 1627 310 146 326 55 108 119 51
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 223 1151 139 58 1713 326 154 343 58 114 125 54
RTOR Reduction (vph) 0 0 57 0 21 0 0 12 0 0 43 0
Lane Group Flow (vph) 223 1151 82 58 2018 0 154 389 0 114 136 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6
Actuated Green, G (s) 18.8 69.9 69.9 6.9 58.0 15.2 18.3 7.9 10.0
Effective Green, g (s) 18.8 70.9 70.9 6.9 59.0 16.2 18.3 7.9 10.0
Actuated g/C Ratio 0.16 0.59 0.59 0.06 0.49 0.13 0.15 0.07 0.08
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 2919 909 99 2382 232 526 226 282
v/s Ratio Prot c0.13 0.23 0.03 c0.42 c0.09 c0.11 0.03 0.04
v/s Ratio Perm 0.05
v/c Ratio 0.81 0.39 0.09 0.59 0.85 0.66 0.74 0.50 0.48
Uniform Delay, d1 48.8 13.1 10.6 55.2 26.6 49.3 48.6 54.2 52.5
Progression Factor 0.77 0.55 0.20 1.15 0.31 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 0.4 0.2 7.6 3.5 7.0 5.4 1.8 1.3
Delay (s) 52.3 7.6 2.3 70.8 11.7 56.3 54.0 55.9 53.8
Level of Service D A A E B E D E D
Approach Delay (s) 13.7 13.3 54.6 54.6
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1723 1799 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.45 1.00 0.76 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 830 1723 1419 1583
Volume (vph) 201 988 60 60 1748 80 90 20 20 100 40 178
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 212 1040 63 63 1840 84 95 21 21 105 42 187
RTOR Reduction (vph) 0 0 18 0 0 23 0 18 0 0 0 162
Lane Group Flow (vph) 212 1040 45 63 1840 61 95 24 0 0 147 25
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 18.7 84.3 84.3 6.7 72.3 72.3 15.0 15.0 15.0 15.0
Effective Green, g (s) 18.7 85.3 85.3 6.7 73.3 73.3 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.16 0.71 0.71 0.06 0.61 0.61 0.13 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 276 2444 1125 99 2100 967 111 230 189 211
v/s Ratio Prot c0.12 0.04 0.01
v/s Ratio Perm 0.30 0.03 c0.54 0.04 c0.11 0.10 0.02
v/c Ratio 0.77 0.43 0.04 0.64 0.88 0.06 0.86 0.10 0.78 0.12
Uniform Delay, d1 48.6 7.2 5.2 55.5 19.6 9.5 50.9 45.7 50.3 45.8
Progression Factor 0.91 0.34 0.22 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.8 0.5 0.1 9.4 5.5 0.1 42.5 0.1 16.6 0.1
Delay (s) 55.9 2.9 1.2 64.9 25.1 9.6 93.3 45.8 66.9 45.9
Level of Service E A A E C A F D E D
Approach Delay (s) 11.4 25.7 78.8 55.1
Approach LOS B C E E

Intersection Summary
HCM Average Control Delay 25.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 79 20 20 227 153 180 296 20 93 223 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 83 21 21 239 161 189 312 21 98 235 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 125 421 522 354
Volume Left (vph) 21 21 189 98
Volume Right (vph) 21 161 21 21
Hadj (s) -0.03 -0.19 0.08 0.05
Departure Headway (s) 8.5 7.1 7.2 7.4
Degree Utilization, x 0.29 0.83 1.04 0.73
Capacity (veh/h) 372 495 508 469
Control Delay (s) 15.0 36.4 77.0 27.9
Approach Delay (s) 15.0 36.4 77.0 27.9
Approach LOS B E F D

Intersection Summary
Delay 47.3
HCM Level of Service E
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 160 10 70 280 208 50 240 50 119 139 38
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 168 11 74 295 219 53 253 53 125 146 40

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 211 587 358 312
Volume Left (vph) 32 74 53 125
Volume Right (vph) 11 219 53 40
Hadj (s) 0.03 -0.16 -0.02 0.04
Departure Headway (s) 8.2 7.1 7.6 7.8
Degree Utilization, x 0.48 1.15 0.75 0.67
Capacity (veh/h) 400 500 461 439
Control Delay (s) 18.4 114.7 30.2 25.4
Approach Delay (s) 18.4 114.7 30.2 25.4
Approach LOS C F D D

Intersection Summary
Delay 61.3
HCM Level of Service F
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1583 1804 1583 1770 3522 1770 1863 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1583 1804 1583 1770 3522 1770 1863 1583
Volume (vph) 140 10 229 20 10 20 428 584 20 50 325 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 11 241 21 11 21 451 615 21 53 342 116
RTOR Reduction (vph) 0 0 225 0 0 19 0 3 0 0 0 83
Lane Group Flow (vph) 77 81 16 0 32 2 451 633 0 53 342 33
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 4.2 4.2 4.2 3.9 3.9 19.6 27.8 9.2 17.4 17.4
Effective Green, g (s) 4.2 4.2 4.2 4.9 4.9 20.6 28.8 10.2 18.4 18.4
Actuated g/C Ratio 0.07 0.07 0.07 0.08 0.08 0.32 0.45 0.16 0.29 0.29
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 110 111 104 138 121 569 1582 282 535 454
v/s Ratio Prot 0.05 c0.05 c0.02 c0.25 0.18 0.03 c0.18
v/s Ratio Perm 0.01 0.00 0.02
v/c Ratio 0.70 0.73 0.15 0.23 0.01 0.79 0.40 0.19 0.64 0.07
Uniform Delay, d1 29.3 29.4 28.3 27.8 27.4 19.8 11.9 23.4 20.0 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.7 21.2 0.7 0.9 0.0 7.5 0.2 0.3 2.5 0.1
Delay (s) 47.0 50.6 28.9 28.7 27.4 27.3 12.0 23.7 22.5 16.7
Level of Service D D C C C C B C C B
Approach Delay (s) 36.8 28.2 18.3 21.3
Approach LOS D C B C

Intersection Summary
HCM Average Control Delay 22.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 64.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3531 3335 1810 1583 1797 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3531 3335 1810 1583 1797 1538
Volume (vph) 20 813 235 210 1345 20 524 20 200 20 40 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 856 247 221 1416 21 552 21 211 21 42 53
RTOR Reduction (vph) 0 0 161 0 1 0 0 0 160 0 0 51
Lane Group Flow (vph) 21 856 86 221 1436 0 552 21 51 0 63 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.4 25.4 25.4 11.2 35.2 17.3 17.3 17.3 3.0 3.0
Effective Green, g (s) 2.4 26.4 26.4 12.2 36.2 18.3 18.3 18.3 3.0 3.0
Actuated g/C Ratio 0.03 0.35 0.35 0.16 0.48 0.24 0.24 0.24 0.04 0.04
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 54 1231 535 285 1684 804 436 382 71 61
v/s Ratio Prot 0.01 0.24 c0.12 c0.41 c0.17 0.01 c0.04
v/s Ratio Perm 0.06 0.03 0.00
v/c Ratio 0.39 0.70 0.16 0.78 0.85 0.69 0.05 0.13 0.89 0.03
Uniform Delay, d1 36.0 21.3 17.1 30.5 17.5 26.2 22.1 22.6 36.3 35.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.6 1.7 0.1 12.4 4.4 2.4 0.0 0.2 68.6 0.2
Delay (s) 40.6 23.0 17.2 42.9 21.9 28.6 22.2 22.7 104.9 35.3
Level of Service D C B D C C C C F D
Approach Delay (s) 22.1 24.7 26.9 73.1
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 25.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 75.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3507 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3507 1770 1583
Volume (vph) 97 506 608 40 60 37
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 102 533 640 42 63 39
RTOR Reduction (vph) 0 0 5 0 0 35
Lane Group Flow (vph) 102 533 677 0 63 4
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 4.8 42.1 33.3 6.3 6.3
Effective Green, g (s) 4.8 43.1 34.3 6.3 6.3
Actuated g/C Ratio 0.08 0.75 0.60 0.11 0.11
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 148 2657 2096 194 174
v/s Ratio Prot c0.06 0.15 c0.19 c0.04
v/s Ratio Perm 0.00
v/c Ratio 0.69 0.20 0.32 0.32 0.02
Uniform Delay, d1 25.6 2.1 5.8 23.6 22.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.0 0.1 1.0 0.1
Delay (s) 38.1 2.1 5.9 24.6 22.9
Level of Service D A A C C
Approach Delay (s) 7.9 5.9 23.9
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 57.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.91 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1853 1770 1695 1826
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.72 1.00 0.94
Satd. Flow (perm) 1770 1863 1583 1770 1853 1342 1695 1733
Volume (vph) 10 492 104 40 551 20 137 40 60 20 90 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 518 109 42 580 21 144 42 63 21 95 11
RTOR Reduction (vph) 0 0 49 0 2 0 0 50 0 0 7 0
Lane Group Flow (vph) 11 518 60 42 599 0 144 55 0 0 120 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 28.0 28.0 1.5 28.8 10.1 10.1 10.6
Effective Green, g (s) 0.7 29.0 29.0 1.5 29.8 10.6 10.6 10.6
Actuated g/C Ratio 0.01 0.55 0.55 0.03 0.56 0.20 0.20 0.20
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 1017 865 50 1040 268 338 346
v/s Ratio Prot 0.01 0.28 c0.02 c0.32 0.03
v/s Ratio Perm 0.04 c0.11 0.07
v/c Ratio 0.48 0.51 0.07 0.84 0.58 0.54 0.16 0.35
Uniform Delay, d1 26.0 7.6 5.7 25.7 7.6 19.1 17.6 18.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.8 0.4 0.0 69.8 0.8 2.1 0.2 0.6
Delay (s) 40.9 8.0 5.7 95.5 8.3 21.1 17.8 18.9
Level of Service D A A F A C B B
Approach Delay (s) 8.2 14.0 19.7 18.9
Approach LOS A B B B

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 53.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3472 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3472 1770 3539
Volume (vph) 210 255 827 120 156 468
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 221 268 871 126 164 493
RTOR Reduction (vph) 0 205 17 0 0 0
Lane Group Flow (vph) 221 63 980 0 164 493
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 11.7 11.7 20.6 6.0 30.6
Effective Green, g (s) 12.2 12.2 21.6 6.0 31.6
Actuated g/C Ratio 0.24 0.24 0.42 0.12 0.61
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 417 373 1448 205 2159
v/s Ratio Prot c0.12 c0.28 c0.09 0.14
v/s Ratio Perm 0.04
v/c Ratio 0.53 0.17 0.68 0.80 0.23
Uniform Delay, d1 17.3 15.8 12.3 22.3 4.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.2 1.3 19.6 0.1
Delay (s) 18.5 16.0 13.5 41.9 4.6
Level of Service B B B D A
Approach Delay (s) 17.1 13.5 13.9
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 51.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.97 1.00 0.93 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3431 1770 1643 1504 1770 3539 1583 3433 3528
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3431 1770 1643 1504 1770 3539 1583 3433 3528
Volume (vph) 40 196 50 380 290 1100 90 591 220 426 506 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 206 53 400 305 1158 95 622 232 448 533 11
RTOR Reduction (vph) 0 25 0 0 35 37 0 0 46 0 1 0
Lane Group Flow (vph) 42 234 0 400 547 844 95 622 186 448 543 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.3 11.6 21.0 30.3 49.4 7.4 20.5 41.5 19.1 32.2
Effective Green, g (s) 2.3 11.6 21.0 30.3 49.4 7.4 20.5 41.5 19.1 32.2
Actuated g/C Ratio 0.03 0.13 0.24 0.34 0.56 0.08 0.23 0.47 0.22 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 46 451 421 564 911 149 823 817 743 1288
v/s Ratio Prot 0.02 0.07 c0.23 0.33 c0.20 0.05 c0.18 0.05 0.13 0.15
v/s Ratio Perm 0.36 0.06
v/c Ratio 0.91 0.52 0.95 0.97 0.93 0.64 0.76 0.23 0.60 0.42
Uniform Delay, d1 42.9 35.7 33.1 28.5 17.8 39.1 31.5 13.8 31.1 21.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 99.4 1.0 31.3 30.3 15.0 8.6 4.0 0.1 1.4 0.2
Delay (s) 142.2 36.7 64.4 58.8 32.8 47.7 35.5 14.0 32.5 21.2
Level of Service F D E E C D D B C C
Approach Delay (s) 51.4 47.7 31.5 26.3
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 39.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 88.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 151 78 66 271 114 259 156 158 98 33 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 159 82 69 285 120 273 164 166 103 35 21

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 101 162 212 263 603 159
Volume Left (vph) 21 0 69 0 273 103
Volume Right (vph) 0 82 0 120 166 21
Hadj (s) 0.14 -0.32 0.20 -0.29 -0.04 0.08
Departure Headway (s) 8.0 7.6 7.7 7.2 6.5 7.6
Degree Utilization, x 0.22 0.34 0.45 0.53 1.08 0.34
Capacity (veh/h) 431 460 458 491 568 443
Control Delay (s) 12.1 13.2 15.7 16.7 87.4 14.4
Approach Delay (s) 12.8 16.3 87.4 14.4
Approach LOS B C F B

Intersection Summary
Delay 44.1
HCM Level of Service E
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5033 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5033 1770 1583
Volume (vph) 317 1026 1836 135 72 335
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 334 1080 1933 142 76 353
RTOR Reduction (vph) 0 0 8 0 0 187
Lane Group Flow (vph) 334 1080 2067 0 76 166
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.9 50.5 36.6 12.4 12.4
Effective Green, g (s) 9.9 51.5 37.6 13.4 13.4
Actuated g/C Ratio 0.14 0.71 0.52 0.18 0.18
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 466 3592 2596 325 291
v/s Ratio Prot c0.10 0.21 c0.41 0.04
v/s Ratio Perm c0.10
v/c Ratio 0.72 0.30 0.80 0.23 0.57
Uniform Delay, d1 30.2 4.0 14.5 25.4 27.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.0 1.8 0.4 2.7
Delay (s) 35.4 4.0 16.3 25.7 29.8
Level of Service D A B C C
Approach Delay (s) 11.4 16.3 29.1
Approach LOS B B C

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 72.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.9% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.99 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3448 1770 3454 1770 3490 1770 3211
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3448 1770 3454 1770 3490 1770 3211
Volume (vph) 220 728 150 60 1371 261 180 496 50 51 258 420
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 766 158 63 1443 275 189 522 53 54 272 442
RTOR Reduction (vph) 0 13 0 0 12 0 0 6 0 0 160 0
Lane Group Flow (vph) 232 911 0 63 1706 0 189 569 0 54 554 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 17.0 72.1 7.7 62.8 14.0 31.0 4.8 21.8
Effective Green, g (s) 17.0 72.1 7.7 62.8 14.0 31.0 4.8 21.8
Actuated g/C Ratio 0.13 0.55 0.06 0.48 0.11 0.24 0.04 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 1889 104 1648 188 822 65 532
v/s Ratio Prot c0.13 0.26 0.04 c0.49 c0.11 0.16 0.03 c0.17
v/s Ratio Perm
v/c Ratio 1.01 0.48 0.61 1.04 1.01 0.69 0.83 1.04
Uniform Delay, d1 57.3 18.3 60.5 34.4 58.8 45.9 63.0 54.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.9 0.2 9.6 31.8 67.0 2.5 56.7 50.1
Delay (s) 120.2 18.5 70.1 66.2 125.8 48.5 119.7 105.0
Level of Service F B E E F D F F
Approach Delay (s) 38.9 66.4 67.6 106.0
Approach LOS D E E F

Intersection Summary
HCM Average Control Delay 66.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 131.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
26: Proj Dwy & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 26

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 76 31 647 92 38 298
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 80 33 681 97 40 314
RTOR Reduction (vph) 0 29 0 32 0 0
Lane Group Flow (vph) 80 4 681 65 40 314
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 7.0 7.0 44.7 44.7 2.1 51.3
Effective Green, g (s) 7.5 7.5 45.7 45.7 2.6 52.3
Actuated g/C Ratio 0.11 0.11 0.67 0.67 0.04 0.77
Clearance Time (s) 4.5 4.5 5.0 5.0 4.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 196 175 1256 1067 68 1437
v/s Ratio Prot c0.05 c0.37 c0.02 0.17
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.41 0.02 0.54 0.06 0.59 0.22
Uniform Delay, d1 28.1 26.9 5.7 3.8 32.1 2.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.0 0.5 0.0 12.3 0.1
Delay (s) 29.5 26.9 6.2 3.8 44.4 2.2
Level of Service C C A A D A
Approach Delay (s) 28.7 5.9 7.0
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 8.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 67.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
27: Main Street & Proj Dwy Center 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 51 1380 1766 58 56 41
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 54 1453 1859 61 59 43
RTOR Reduction (vph) 0 0 0 19 0 40
Lane Group Flow (vph) 54 1453 1859 42 59 3
Turn Type Prot Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 15.0 101.9 82.4 82.4 9.1 9.1
Effective Green, g (s) 15.5 102.4 82.9 82.9 9.6 9.6
Actuated g/C Ratio 0.13 0.85 0.69 0.69 0.08 0.08
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 4339 3513 1094 142 127
v/s Ratio Prot 0.03 c0.29 c0.37 c0.03
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.24 0.33 0.53 0.04 0.42 0.03
Uniform Delay, d1 46.9 1.8 9.0 5.9 52.5 50.9
Progression Factor 0.94 0.39 0.05 0.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.3 0.0 2.0 0.1
Delay (s) 44.8 0.9 0.8 0.0 54.5 51.0
Level of Service D A A A D D
Approach Delay (s) 2.5 0.8 53.0
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 3.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
28: Main Street & Proj Dwy East 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 28

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 38 1218 1967 38 30 35
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 40 1282 2071 40 32 37
RTOR Reduction (vph) 0 0 0 9 0 35
Lane Group Flow (vph) 40 1282 2071 31 32 2
Turn Type Prot Perm Perm
Protected Phases 5 2 6 7
Permitted Phases 6 7
Actuated Green, G (s) 9.0 104.1 91.6 91.6 6.4 6.4
Effective Green, g (s) 9.0 105.1 92.1 92.1 6.9 6.9
Actuated g/C Ratio 0.08 0.88 0.77 0.77 0.06 0.06
Clearance Time (s) 4.0 5.0 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 133 4454 3903 1215 102 91
v/s Ratio Prot 0.02 c0.25 c0.41 c0.02
v/s Ratio Perm 0.02 0.00
v/c Ratio 0.30 0.29 0.53 0.03 0.31 0.02
Uniform Delay, d1 52.5 1.2 5.5 3.3 54.3 53.4
Progression Factor 0.90 0.29 0.45 0.15 1.00 1.00
Incremental Delay, d2 1.2 0.2 0.3 0.0 1.8 0.1
Delay (s) 48.3 0.5 2.7 0.5 56.0 53.5
Level of Service D A A A E D
Approach Delay (s) 2.0 2.7 54.7
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 3.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
29: Proj Dwy & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.96 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1630 1770 1782 3433 3503 1770 3503
Flt Permitted 0.74 1.00 0.67 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1373 1630 1252 1782 3433 3503 1770 3503
Volume (vph) 8 20 102 35 20 8 151 650 47 10 140 10
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 9 22 111 38 22 9 164 707 51 11 152 11
RTOR Reduction (vph) 0 98 0 0 8 0 0 5 0 0 5 0
Lane Group Flow (vph) 9 35 0 38 23 0 164 753 0 11 158 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 6.5 6.5 6.5 6.5 6.8 34.9 1.3 29.4
Effective Green, g (s) 6.5 6.5 6.5 6.5 6.8 34.9 1.3 29.4
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.12 0.64 0.02 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 163 194 149 212 427 2235 42 1883
v/s Ratio Prot 0.02 0.01 c0.05 c0.21 0.01 0.05
v/s Ratio Perm 0.01 c0.03
v/c Ratio 0.06 0.18 0.26 0.11 0.38 0.34 0.26 0.08
Uniform Delay, d1 21.4 21.7 21.9 21.5 22.0 4.6 26.2 6.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 0.9 0.2 0.6 0.4 3.3 0.1
Delay (s) 21.5 22.2 22.8 21.7 22.6 5.0 29.5 6.2
Level of Service C C C C C A C A
Approach Delay (s) 22.1 22.3 8.1 7.7
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.32
Actuated Cycle Length (s) 54.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 5 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 280 ---> 2.1 (NO. OF LANES) 2.1<--- 776 THRU Wilbur

RIGHT 50 --- 1.1 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 5 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 150 150 1650 0.0909 0.0909
T + L 155 1650 0.0939

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 10 10 1650 0.0061
T + L 15 1650 0.0091 0.0091

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 280 280 3300 0.0848
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 330 3300 0.1000

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 776 776 3300 0.2352
LEFT (L) 30 30 1650 0.0182
T + R 786 3300 0.2382 0.2382

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.35
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 60 90 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 320 ---> 2.1 (NO. OF LANES) 2.1<--- 466 THRU 18th St

RIGHT 90 --- 1.1 1.0 1.0 1.0 1.0 --- 226 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 230 100 240 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 240 14 * 1650 0.0085

THRU (T) 100 100 1650 0.0606
LEFT (L) 230 230 1650 0.1394 0.1394

------------------------------------------------------------------------
SB RIGHT (R) 60 40 * 1650 0.0242

THRU (T) 90 90 1650 0.0545 0.0545
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 90 90 1650 0.0545

THRU (T) 320 320 3300 0.0970
LEFT (L) 20 20 1650 0.0121
T + R 410 3300 0.1242 0.1242

------------------------------------------------------------------------
WB RIGHT (R) 50 50 1650 0.0303

THRU (T) 466 466 3300 0.1412
LEFT (L) 226 226 1650 0.1370 0.1370
T + R 516 3300 0.1564

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 80 20 38

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 110 --- 1.0 1.1 1.1 1.1 1.1 --- 186 RIGHT
STREET NAME:

THRU 365 ---> 2.0 (NO. OF LANES) 2.1<--- 527 THRU 18th St

RIGHT 60 --- 1.0 1.1 1.1 1.0 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 30 40 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 20 * 1800 0.0111

THRU (T) 30 30 1800 0.0167
LEFT (L) 150 150 1800 0.0833 0.0833
T + L 180 1800 0.1000

------------------------------------------------------------------------
SB RIGHT (R) 80 80 1800 0.0444

THRU (T) 20 20 1800 0.0111
LEFT (L) 38 38 1800 0.0211
T + R 100 1800 0.0556
T + L 58 1800 0.0322
T + R + L 138 1800 0.0767 0.0767

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1800 0.0000

THRU (T) 365 365 3600 0.1014
LEFT (L) 110 110 1800 0.0611 0.0611

------------------------------------------------------------------------
WB RIGHT (R) 186 186 1800 0.1033

THRU (T) 527 527 3600 0.1464
LEFT (L) 20 20 1800 0.0111
T + R 713 3600 0.1981 0.1981

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 10 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 80 --- 1.0 1.1 1.1 2.0 1.0 --- 70 RIGHT
STREET NAME:

THRU 390 ---> 2.1 (NO. OF LANES) 2.0<--- 697 THRU 18th Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 20 Urb=N, Rur=B

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + R 30 1650 0.0182 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 40 40 3000 0.0133
T + R 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 390 390 3300 0.1182
LEFT (L) 80 80 1650 0.0485 0.0485
T + R 400 3300 0.1212

------------------------------------------------------------------------
WB RIGHT (R) 70 48 * 1650 0.0291

THRU (T) 697 697 3300 0.2112 0.2112
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.31
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 30 20 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 380 ---> 2.1 (NO. OF LANES) 2.0<--- 647 THRU Main Street

RIGHT 50 --- 1.1 1.1 1.1 1.9 2.0 --- 1107 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 10 148 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 148 148 1650 0.0897

THRU (T) 10 10 1650 0.0061
LEFT (L) 120 120 1650 0.0727 0.0727
T + L 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + R 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 380 380 3300 0.1152
LEFT (L) 10 10 1650 0.0061
T + R 430 3300 0.1303 0.1303

------------------------------------------------------------------------
WB RIGHT (R) 90 50 * 1650 0.0303

THRU (T) 647 647 3300 0.1961
LEFT (L) 1107 1107 3000 0.3690 0.3690

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 488 ---> 3.1 (NO. OF LANES) 3.0<--- 1664 THRU Main Street

RIGHT 80 --- 1.1 1.0 0.0 2.5 1.0 --- 106 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 180 0 1288 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1288 1095 * 3127 0.3502 0.3502

LEFT (L) 180 180 1720 0.1047
------------------------------------------------------------------------
EB RIGHT (R) 80 80 1720 0.0465

THRU (T) 488 488 5160 0.0946
T + R 568 5160 0.1101

------------------------------------------------------------------------
WB THRU (T) 1664 1664 5160 0.3225 0.3225

LEFT (L) 106 106 1720 0.0616
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 141 126 108

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 253 --- 1.0 1.0 1.0 2.0 1.0 --- 357 RIGHT
STREET NAME:

THRU 1303 ---> 3.1 (NO. OF LANES) 3.0<--- 1369 THRU Main Street

RIGHT 220 --- 1.1 2.0 1.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 260 129 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 129 129 1650 0.0782
LEFT (L) 260 260 3000 0.0867
T + R 169 1650 0.1024 0.1024

------------------------------------------------------------------------
SB RIGHT (R) 141 0 * 1650 0.0000

THRU (T) 126 126 1650 0.0764 0.0764
LEFT (L) 108 108 3000 0.0360

------------------------------------------------------------------------
EB RIGHT (R) 220 220 1650 0.1333

THRU (T) 1303 1303 4950 0.2632
LEFT (L) 253 253 1650 0.1533 0.1533
T + R 1523 4950 0.3077

------------------------------------------------------------------------
WB RIGHT (R) 357 298 * 1650 0.1806

THRU (T) 1369 1369 4950 0.2766 0.2766
LEFT (L) 50 50 1650 0.0303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.61
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 55 6 56

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 67 --- 1.0 1.1 1.1 1.0 1.1 --- 55 RIGHT
STREET NAME:

THRU 1325 ---> 3.1 (NO. OF LANES) 3.1<--- 1701 THRU Main Street

RIGHT 60 --- 1.1 1.0 1.0 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 7 50 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1650 0.0000

THRU (T) 7 7 1650 0.0042
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
SB RIGHT (R) 55 55 1650 0.0333

THRU (T) 6 6 1650 0.0036
LEFT (L) 56 56 1650 0.0339
T + R 61 1650 0.0370 0.0370

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 1325 1325 4950 0.2677
LEFT (L) 67 67 1650 0.0406 0.0406
T + R 1385 4950 0.2798

------------------------------------------------------------------------
WB RIGHT (R) 55 55 1650 0.0333

THRU (T) 1701 1701 4950 0.3436
LEFT (L) 50 50 1650 0.0303
T + R 1756 4950 0.3547 0.3547

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 51 119 108

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 212 --- 1.0 1.1 2.1 2.0 1.1 --- 310 RIGHT
STREET NAME:

THRU 1093 ---> 3.0 (NO. OF LANES) 3.1<--- 1627 THRU Main Street

RIGHT 132 --- 1.0 1.0 2.1 1.1 1.0 --- 55 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 146 326 55 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 55 55 1650 0.0333

THRU (T) 326 326 3300 0.0988
LEFT (L) 146 146 1650 0.0885
T + R 381 3300 0.1155 0.1155

------------------------------------------------------------------------
SB RIGHT (R) 51 51 1650 0.0309

THRU (T) 119 119 3300 0.0361
LEFT (L) 108 108 3000 0.0360 0.0360
T + R 170 3300 0.0515

------------------------------------------------------------------------
EB RIGHT (R) 132 0 * 1650 0.0000

THRU (T) 1093 1093 4950 0.2208
LEFT (L) 212 212 1650 0.1285 0.1285

------------------------------------------------------------------------
WB RIGHT (R) 310 310 1650 0.1879

THRU (T) 1627 1627 4950 0.3287
LEFT (L) 55 55 1650 0.0333
T + R 1937 4950 0.3913 0.3913

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 178 40 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 201 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 988 ---> 2.0 (NO. OF LANES) 2.0<--- 1748 THRU Main Street

RIGHT 60 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 20 20 1650 0.0121
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 40 1650 0.0242

------------------------------------------------------------------------
SB RIGHT (R) 178 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 100 100 1650 0.0606
T + L 140 1650 0.0848 0.0848

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 988 988 3300 0.2994
LEFT (L) 201 201 1650 0.1218 0.1218

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1748 1748 3300 0.5297 0.5297
LEFT (L) 60 60 1650 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.79
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 325 50

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 140 --- 2.1 1.0 1.0 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley Road

RIGHT 229 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 428 584 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 584 584 3300 0.1770
LEFT (L) 428 428 1650 0.2594 0.2594
T + R 604 3300 0.1830

------------------------------------------------------------------------
SB RIGHT (R) 110 33 * 1650 0.0200

THRU (T) 325 325 1650 0.1970 0.1970
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 229 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 140 140 3000 0.0467
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.52
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 40 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 813 ---> 2.0 (NO. OF LANES) 2.1<--- 1345 THRU Main Street

RIGHT 235 --- 1.0 2.0 1.0 1.0 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 524 20 200 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 200 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 524 524 3000 0.1747 0.1747

------------------------------------------------------------------------
SB RIGHT (R) 50 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 20 20 1650 0.0121
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 235 0 * 1650 0.0000

THRU (T) 813 813 3300 0.2464
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1345 1345 3300 0.4076
LEFT (L) 210 210 1650 0.1273
T + R 1365 3300 0.4136 0.4136

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.64
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 37 0 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 97 --- 1.0 1.0 0.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 506 ---> 2.0 (NO. OF LANES) 2.1<--- 608 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 37 0 * 1720 0.0000

LEFT (L) 60 60 1720 0.0349 0.0349
------------------------------------------------------------------------
EB THRU (T) 506 506 3440 0.1471

LEFT (L) 97 97 1720 0.0564 0.0564
------------------------------------------------------------------------
WB RIGHT (R) 40 40 1720 0.0233

THRU (T) 608 608 3440 0.1767
T + R 648 3440 0.1884 0.1884

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.28
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 90 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 492 ---> 1.0 (NO. OF LANES) 1.1<--- 551 THRU Main Street

RIGHT 104 --- 1.0 1.0 1.1 1.1 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 137 40 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 40 40 1650 0.0242
LEFT (L) 137 137 1650 0.0830 0.0830
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 90 90 1650 0.0545
LEFT (L) 20 20 1650 0.0121
T + R 100 1650 0.0606
T + L 110 1650 0.0667
T + R + L 120 1650 0.0727 0.0727

------------------------------------------------------------------------
EB RIGHT (R) 104 0 * 1650 0.0000

THRU (T) 492 492 1650 0.2982
LEFT (L) 10 10 1650 0.0061 0.0061

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 551 551 1650 0.3339
LEFT (L) 40 40 1650 0.0242
T + R 571 1650 0.3461 0.3461

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 468 156

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 255 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 827 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1720 0.0698

THRU (T) 827 827 3440 0.2404
T + R 947 3440 0.2753 0.2753

------------------------------------------------------------------------
SB THRU (T) 468 468 3440 0.1360

LEFT (L) 156 156 1720 0.0907 0.0907
------------------------------------------------------------------------
WB RIGHT (R) 255 99 * 1720 0.0576

LEFT (L) 210 210 1720 0.1221 0.1221
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 10 506 426

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 2.1 2.0 2.6 --- 1100 RIGHT
STREET NAME:

THRU 196 ---> 2.1 (NO. OF LANES) 1.1<--- 290 THRU Cypress

RIGHT 50 --- 1.1 1.0 2.0 1.5 1.0 --- 380 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 591 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 0 * 1650 0.0000

THRU (T) 591 591 3300 0.1791 0.1791
LEFT (L) 90 90 1650 0.0545

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 506 506 3300 0.1533
LEFT (L) 426 426 3000 0.1420 0.1420
T + R 516 3300 0.1564

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 196 196 3300 0.0594
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 246 3300 0.0745

------------------------------------------------------------------------
WB RIGHT (R) 1100 866 * 3000 0.2887

THRU (T) 290 290 1650 0.1758
LEFT (L) 380 380 1650 0.2303
T + R 1156 3000 0.3853 0.3853

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.73
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 335 0 72

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 317 --- 2.0 1.0 0.0 1.0 1.1 --- 135 RIGHT
STREET NAME:

THRU 1026 ---> 3.0 (NO. OF LANES) 3.1<--- 1836 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 335 161 * 1720 0.0936 0.0936

LEFT (L) 72 72 1720 0.0419
------------------------------------------------------------------------
EB THRU (T) 1026 1026 5160 0.1988

LEFT (L) 317 317 3127 0.1014 0.1014
------------------------------------------------------------------------
WB RIGHT (R) 135 135 1720 0.0785

THRU (T) 1836 1836 5160 0.3558
T + R 1971 5160 0.3820 0.3820

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 420 258 51

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 220 --- 1.0 1.1 2.1 1.0 1.1 --- 261 RIGHT
STREET NAME:

THRU 728 ---> 2.1 (NO. OF LANES) 2.1<--- 1371 THRU Laurel

RIGHT 150 --- 1.1 1.0 2.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 180 496 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 496 496 3300 0.1503
LEFT (L) 180 180 1650 0.1091 0.1091
T + R 546 3300 0.1655

------------------------------------------------------------------------
SB RIGHT (R) 420 420 1650 0.2545 0.2545

THRU (T) 258 258 3300 0.0782
LEFT (L) 51 51 1650 0.0309
T + R 678 3300 0.2055

------------------------------------------------------------------------
EB RIGHT (R) 150 150 1650 0.0909

THRU (T) 728 728 3300 0.2206
LEFT (L) 220 220 1650 0.1333 0.1333
T + R 878 3300 0.2661

------------------------------------------------------------------------
WB RIGHT (R) 261 261 1650 0.1582

THRU (T) 1371 1371 3300 0.4155
LEFT (L) 60 60 1650 0.0364
T + R 1632 3300 0.4945 0.4945

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.99
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 26 Bridgehead/Proj Dwy #1 Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 298 38

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 31 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Proj Dwy #1

RIGHT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 76 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 647 92 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 92 16 * 1720 0.0093

THRU (T) 647 647 1720 0.3762 0.3762
------------------------------------------------------------------------
SB THRU (T) 298 298 1720 0.1733

LEFT (L) 38 38 1720 0.0221 0.0221
------------------------------------------------------------------------
WB RIGHT (R) 31 0 * 1720 0.0000

LEFT (L) 76 76 1720 0.0442 0.0442
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 27 Proj Dwy Center/Main Street Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 41 0 56

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 51 --- 1.0 1.0 0.0 1.0 1.0 --- 58 RIGHT
STREET NAME:

THRU 1380 ---> 3.0 (NO. OF LANES) 3.0<--- 1766 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy Center
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 41 0 * 1720 0.0000

LEFT (L) 56 56 1720 0.0326 0.0326
------------------------------------------------------------------------
EB THRU (T) 1380 1380 5160 0.2674

LEFT (L) 51 51 1720 0.0297 0.0297
------------------------------------------------------------------------
WB RIGHT (R) 58 2 * 1720 0.0012

THRU (T) 1766 1766 5160 0.3422 0.3422
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.40
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 28 Proj Dwy East/Main Street Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 35 0 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 38 --- 1.0 1.0 0.0 1.0 1.0 --- 38 RIGHT
STREET NAME:

THRU 1218 ---> 3.0 (NO. OF LANES) 3.0<--- 1967 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy East
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 35 0 * 1720 0.0000

LEFT (L) 30 30 1720 0.0174 0.0174
------------------------------------------------------------------------
EB THRU (T) 1218 1218 5160 0.2360

LEFT (L) 38 38 1720 0.0221 0.0221
------------------------------------------------------------------------
WB RIGHT (R) 38 8 * 1720 0.0047

THRU (T) 1967 1967 5160 0.3812 0.3812
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 29 Proj Dwy/Live Oak Ave Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 140 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 8 --- 1.0 1.1 2.1 1.0 1.1 --- 8 RIGHT
STREET NAME:

THRU 20 ---> 1.1 (NO. OF LANES) 1.1<--- 20 THRU Live Oak Ave

RIGHT 102 --- 1.1 2.0 2.1 1.1 1.0 --- 35 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 151 650 47 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 47 47 1650 0.0285

THRU (T) 650 650 3300 0.1970
LEFT (L) 151 151 3000 0.0503
T + R 697 3300 0.2112 0.2112

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 140 140 3300 0.0424
LEFT (L) 10 10 1650 0.0061 0.0061
T + R 150 3300 0.0455

------------------------------------------------------------------------
EB RIGHT (R) 102 102 1650 0.0618

THRU (T) 20 20 1650 0.0121
LEFT (L) 8 8 1650 0.0048
T + R 122 1650 0.0739 0.0739

------------------------------------------------------------------------
WB RIGHT (R) 8 8 1650 0.0048

THRU (T) 20 20 1650 0.0121
LEFT (L) 35 35 1650 0.0212 0.0212
T + R 28 1650 0.0170

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.31
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



Cumulative (2030) With Project PM 



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3439 1770 3527 1770 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.86 1.00
Satd. Flow (perm) 1770 3439 1770 3527 1384 1583 1605 1583
Volume (vph) 10 821 190 50 461 10 70 0 60 10 10 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 864 200 53 485 11 74 0 63 11 11 21
RTOR Reduction (vph) 0 23 0 0 2 0 0 0 54 0 0 18
Lane Group Flow (vph) 11 1041 0 53 494 0 0 74 9 0 22 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 0.9 40.5 2.8 42.4 9.1 9.1 9.1 9.1
Effective Green, g (s) 0.9 40.5 2.8 42.4 9.1 9.1 9.1 9.1
Actuated g/C Ratio 0.01 0.63 0.04 0.66 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2163 77 2322 196 224 227 224
v/s Ratio Prot 0.01 c0.30 c0.03 0.14
v/s Ratio Perm c0.05 0.01 0.01 0.00
v/c Ratio 0.44 0.48 0.69 0.21 0.38 0.04 0.10 0.01
Uniform Delay, d1 31.5 6.4 30.4 4.4 25.1 23.9 24.1 23.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.2 22.6 0.0 1.2 0.1 0.2 0.0
Delay (s) 43.4 6.5 53.0 4.4 26.3 24.0 24.3 23.8
Level of Service D A D A C C C C
Approach Delay (s) 6.9 9.1 25.2 24.0
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 9.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 64.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 799 130 39 509 50 39
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 841 137 41 536 53 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 978 1527 909
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 978 1527 909
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 94 57 88
cM capacity (veh/h) 706 122 333

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 978 41 536 94
Volume Left 0 41 0 53
Volume Right 137 0 0 41
cSH 1700 706 1700 169
Volume to Capacity 0.58 0.06 0.32 0.56
Queue Length 95th (ft) 0 5 0 72
Control Delay (s) 0.0 10.4 0.0 50.2
Lane LOS B F
Approach Delay (s) 0.0 0.7 50.2
Approach LOS F

Intersection Summary
Average Delay 3.1
Intersection Capacity Utilization 61.8% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 658 190 160 468 0 0 0 0 266 0 90
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 693 200 168 493 0 0 0 0 280 0 95
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 493 893 1376 1622 793 1622 1722 246
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 493 893 1376 1622 793 1622 1722 246
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 78 100 100 100 0 100 87
cM capacity (veh/h) 1067 755 76 79 332 57 69 754

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 893 168 246 246 280 95
Volume Left 0 168 0 0 280 0
Volume Right 200 0 0 0 0 95
cSH 1700 755 1700 1700 57 754
Volume to Capacity 0.53 0.22 0.14 0.14 4.95 0.13
Queue Length 95th (ft) 0 21 0 0 Err 11
Control Delay (s) 0.0 11.1 0.0 0.0 Err 10.5
Lane LOS B F B
Approach Delay (s) 0.0 2.8 7473.8
Approach LOS F

Intersection Summary
Average Delay 1453.3
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 330 594 0 0 578 107 50 0 120 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 347 625 0 0 608 113 53 0 126 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 721 625 1624 2041 313 1672 1985 361
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 721 625 1624 2041 313 1672 1985 361
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 60 100 0 100 82 100 100 100
cM capacity (veh/h) 877 952 47 34 683 35 37 636

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 347 313 313 406 315 53 126
Volume Left 347 0 0 0 0 53 0
Volume Right 0 0 0 0 113 0 126
cSH 877 1700 1700 1700 1700 47 683
Volume to Capacity 0.40 0.18 0.18 0.24 0.19 1.12 0.18
Queue Length 95th (ft) 48 0 0 0 0 120 17
Control Delay (s) 11.8 0.0 0.0 0.0 0.0 306.9 11.5
Lane LOS B F B
Approach Delay (s) 4.2 0.0 98.4
Approach LOS F

Intersection Summary
Average Delay 11.6
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 409 275 30 439 10 196 50 50 10 30 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 431 289 32 462 11 206 53 53 11 32 53

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 720 504 312 95
Volume Left (vph) 32 0 32 206 11
Volume Right (vph) 0 289 11 53 53
Hadj (s) 0.53 -0.25 0.03 0.07 -0.28
Departure Headway (s) 7.8 7.0 6.9 7.5 8.3
Degree Utilization, x 0.07 1.40 0.96 0.65 0.22
Capacity (veh/h) 450 516 517 462 405
Control Delay (s) 10.2 210.3 56.3 23.5 13.6
Approach Delay (s) 201.9 56.3 23.5 13.6
Approach LOS F F C B

Intersection Summary
Delay 113.5
HCM Level of Service F
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3439 1770 3503 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3439 1770 3503 1770 1863 1583 1770 1863 1583
Volume (vph) 70 991 230 301 551 40 190 210 321 80 140 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 1043 242 317 580 42 200 221 338 84 147 42
RTOR Reduction (vph) 0 16 0 0 4 0 0 0 139 0 0 35
Lane Group Flow (vph) 74 1269 0 317 618 0 200 221 199 84 147 7
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 6.8 43.4 21.1 57.7 16.6 16.6 16.6 13.8 13.8 13.8
Effective Green, g (s) 7.8 45.4 22.1 59.7 18.1 18.1 18.1 15.3 15.3 15.3
Actuated g/C Ratio 0.07 0.40 0.20 0.53 0.16 0.16 0.16 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 122 1383 346 1852 284 299 254 240 252 215
v/s Ratio Prot 0.04 c0.37 c0.18 0.18 0.11 0.12 0.05 c0.08
v/s Ratio Perm c0.13 0.00
v/c Ratio 0.61 0.92 0.92 0.33 0.70 0.74 0.78 0.35 0.58 0.03
Uniform Delay, d1 51.1 32.0 44.5 15.2 44.9 45.2 45.5 44.3 45.8 42.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.3 9.8 28.0 0.1 7.7 9.2 14.4 0.9 3.4 0.1
Delay (s) 59.3 41.8 72.4 15.3 52.6 54.4 59.9 45.2 49.2 42.4
Level of Service E D E B D D E D D D
Approach Delay (s) 42.7 34.6 56.4 46.9
Approach LOS D C E D

Intersection Summary
HCM Average Control Delay 43.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 112.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.85 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3476 1788 1583 1720
Flt Permitted 0.29 1.00 1.00 0.18 1.00 0.57 1.00 0.88
Satd. Flow (perm) 537 3539 1583 344 3476 1069 1583 1537
Volume (vph) 120 1073 190 30 704 96 100 20 20 86 80 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 126 1129 200 32 741 101 105 21 21 91 84 158
RTOR Reduction (vph) 0 0 87 0 17 0 0 0 15 0 60 0
Lane Group Flow (vph) 126 1129 113 32 825 0 0 126 6 0 273 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 24.8 24.8 24.8 24.8 24.8 12.6 12.6 12.6
Effective Green, g (s) 26.8 26.8 26.8 26.8 26.8 14.6 14.6 14.6
Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.57 0.31 0.31 0.31
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 304 2001 895 194 1965 329 488 473
v/s Ratio Prot c0.32 0.24
v/s Ratio Perm 0.23 0.07 0.09 0.12 0.00 c0.18
v/c Ratio 0.41 0.56 0.13 0.16 0.42 0.38 0.01 0.58
Uniform Delay, d1 5.8 6.6 4.8 4.9 5.9 12.9 11.4 13.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.4 0.1 0.4 0.1 0.7 0.0 1.7
Delay (s) 6.8 6.9 4.9 5.3 6.0 13.6 11.4 15.5
Level of Service A A A A A B B B
Approach Delay (s) 6.6 6.0 13.3 15.5
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 47.4 Sum of lost time (s) 6.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.88 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3528 1770 3539 1583 1770 1631 3433 1592
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3528 1770 3539 1583 1770 1631 3433 1592
Volume (vph) 280 924 20 20 556 230 20 10 50 250 10 310
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 973 21 21 585 242 21 11 53 263 11 326
RTOR Reduction (vph) 0 2 0 0 0 173 0 44 0 0 245 0
Lane Group Flow (vph) 295 992 0 21 585 69 21 20 0 263 92 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 4 7 8 3
Permitted Phases 6
Actuated Green, G (s) 13.4 31.2 0.7 18.5 18.5 1.0 11.0 6.1 16.1
Effective Green, g (s) 13.4 31.2 0.7 18.5 18.5 1.0 11.0 6.1 16.1
Actuated g/C Ratio 0.21 0.48 0.01 0.28 0.28 0.02 0.17 0.09 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 1693 19 1007 451 27 276 322 394
v/s Ratio Prot c0.17 c0.28 0.01 0.17 0.01 0.01 c0.08 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.81 0.59 1.11 0.58 0.15 0.78 0.07 0.82 0.23
Uniform Delay, d1 24.6 12.2 32.1 19.9 17.4 31.9 22.7 28.9 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.4 0.5 242.0 0.9 0.2 81.9 0.1 14.7 0.3
Delay (s) 36.9 12.8 274.2 20.8 17.5 113.7 22.8 43.6 19.8
Level of Service D B F C B F C D B
Approach Delay (s) 18.3 26.1 45.3 30.3
Approach LOS B C D C

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1719 3370 3335 3438 1538 1751 1538 1719 1702
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.77 1.00 0.70 1.00
Satd. Flow (perm) 1719 3370 3335 3438 1538 1401 1538 1274 1702
Volume (vph) 30 1044 160 1293 706 100 40 20 155 90 30 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 1099 168 1361 743 105 42 21 163 95 32 21
RTOR Reduction (vph) 0 8 0 0 0 24 0 0 0 0 19 0
Lane Group Flow (vph) 32 1259 0 1361 743 81 0 63 163 95 34 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 3.6 53.9 49.6 99.9 99.9 13.5 130.0 13.5 13.5
Effective Green, g (s) 3.6 54.9 49.6 100.9 100.9 13.5 130.0 13.5 13.5
Actuated g/C Ratio 0.03 0.42 0.38 0.78 0.78 0.10 1.00 0.10 0.10
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 48 1423 1272 2668 1194 145 1538 132 177
v/s Ratio Prot 0.02 c0.37 c0.41 0.22 0.02
v/s Ratio Perm 0.05 0.04 0.11 c0.07
v/c Ratio 0.67 0.88 1.07 0.28 0.07 0.43 0.11 0.72 0.19
Uniform Delay, d1 62.6 34.6 40.2 4.2 3.4 54.7 0.0 56.4 53.3
Progression Factor 1.00 1.00 0.61 0.69 0.55 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.8 8.4 44.5 0.2 0.1 0.8 0.1 14.5 0.2
Delay (s) 92.4 43.0 69.1 3.1 2.0 55.4 0.1 70.9 53.5
Level of Service F D E A A E A E D
Approach Delay (s) 44.2 43.7 15.6 64.6
Approach LOS D D B E

Intersection Summary
HCM Average Control Delay 43.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4860 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4860 1719 4940 1719 2707
Volume (vph) 1150 140 215 1909 190 1826
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1211 147 226 2009 200 1922
RTOR Reduction (vph) 12 0 0 0 0 1
Lane Group Flow (vph) 1346 0 226 2009 200 1921
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 35.0 68.0 107.0 14.0 82.0
Effective Green, g (s) 36.0 68.0 108.0 14.0 82.0
Actuated g/C Ratio 0.28 0.52 0.83 0.11 0.63
Clearance Time (s) 5.0 4.0 5.0 4.0 4.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1346 899 4104 185 1791
v/s Ratio Prot c0.28 0.13 0.41 0.12 c0.56
v/s Ratio Perm 0.15
v/c Ratio 1.00 0.25 0.49 1.08 1.07
Uniform Delay, d1 47.0 17.0 3.1 58.0 24.0
Progression Factor 0.65 0.53 0.08 1.00 1.00
Incremental Delay, d2 20.0 0.1 0.3 89.4 43.7
Delay (s) 50.3 9.2 0.5 147.4 67.7
Level of Service D A A F E
Approach Delay (s) 50.3 1.4 75.2
Approach LOS D A E

Intersection Summary
HCM Average Control Delay 40.4 HCM Level of Service D
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 95.9% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4826 1719 4940 1538 3335 1710 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4826 1719 4940 1538 3335 1710 3335 1810 1538
Volume (vph) 240 2316 420 80 1649 168 210 139 80 227 119 264
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 253 2438 442 84 1736 177 221 146 84 239 125 278
RTOR Reduction (vph) 0 20 0 0 0 90 0 16 0 0 0 252
Lane Group Flow (vph) 253 2860 0 84 1736 87 221 214 0 239 125 26
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 22.3 77.0 7.0 61.7 61.7 17.0 17.0 12.0 12.0 12.0
Effective Green, g (s) 22.3 78.0 7.0 62.7 62.7 17.0 17.0 12.0 12.0 12.0
Actuated g/C Ratio 0.17 0.60 0.05 0.48 0.48 0.13 0.13 0.09 0.09 0.09
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 295 2896 93 2383 742 436 224 308 167 142
v/s Ratio Prot 0.15 c0.59 0.05 c0.35 0.07 c0.13 c0.07 0.07
v/s Ratio Perm 0.06 0.02
v/c Ratio 0.86 0.99 0.90 0.73 0.12 0.51 0.96 0.78 0.75 0.18
Uniform Delay, d1 52.3 25.5 61.2 26.9 18.5 52.6 56.1 57.7 57.5 54.5
Progression Factor 1.03 0.75 0.58 0.26 0.17 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.9 47.4 1.3 0.2 0.3 47.3 10.6 14.8 0.2
Delay (s) 56.4 22.0 83.1 8.3 3.3 52.9 103.4 68.3 72.3 54.7
Level of Service E C F A A D F E E D
Approach Delay (s) 24.8 11.0 78.7 63.2
Approach LOS C B E E

Intersection Summary
HCM Average Control Delay 28.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 4876 1719 4890 1719 1863 1538 1770 1606
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 4876 1719 4890 1719 1863 1538 1770 1606
Volume (vph) 205 2208 210 40 1615 145 110 15 160 211 15 172
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 216 2324 221 42 1700 153 116 16 168 222 16 181
RTOR Reduction (vph) 0 8 0 0 8 0 0 0 86 0 169 0
Lane Group Flow (vph) 216 2537 0 42 1845 0 116 16 82 222 28 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Actuated Green, G (s) 20.8 77.7 5.5 61.9 21.2 11.4 11.4 18.9 8.6
Effective Green, g (s) 20.8 78.2 5.5 62.9 21.7 11.4 11.4 18.9 8.6
Actuated g/C Ratio 0.16 0.60 0.04 0.48 0.17 0.09 0.09 0.15 0.07
Clearance Time (s) 4.0 4.5 4.0 5.0 4.5 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 2933 73 2366 287 163 135 257 106
v/s Ratio Prot 0.12 c0.52 0.02 c0.38 0.07 0.01 c0.13 0.02
v/s Ratio Perm c0.05
v/c Ratio 0.76 0.86 0.58 0.78 0.40 0.10 0.61 0.86 0.26
Uniform Delay, d1 52.2 21.5 61.1 27.8 48.4 54.6 57.2 54.3 57.7
Progression Factor 0.65 0.26 1.05 0.66 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 1.1 9.0 2.2 0.9 0.3 7.6 24.6 1.3
Delay (s) 37.7 6.8 73.3 20.7 49.3 54.8 64.7 78.9 59.0
Level of Service D A E C D D E E E
Approach Delay (s) 9.2 21.9 58.2 69.6
Approach LOS A C E E

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.94 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4815 1719 3270 3433 3367
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4815 1719 3270 3433 3367
Volume (vph) 292 2075 250 102 1441 378 173 227 171 387 421 202
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 307 2184 263 107 1517 398 182 239 180 407 443 213
RTOR Reduction (vph) 0 0 100 0 36 0 0 109 0 0 45 0
Lane Group Flow (vph) 307 2184 163 107 1879 0 182 310 0 407 611 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2
Actuated Green, G (s) 23.0 65.0 65.0 11.0 53.0 14.0 16.6 21.4 24.0
Effective Green, g (s) 23.0 65.0 65.0 11.0 53.0 14.0 16.6 21.4 24.0
Actuated g/C Ratio 0.18 0.50 0.50 0.08 0.41 0.11 0.13 0.16 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 313 2470 769 145 1963 185 418 565 622
v/s Ratio Prot c0.17 0.44 0.06 c0.39 c0.11 0.09 0.12 c0.18
v/s Ratio Perm 0.11
v/c Ratio 0.98 0.88 0.21 0.74 0.96 0.98 0.74 0.72 0.98
Uniform Delay, d1 53.3 29.1 18.2 58.1 37.4 57.9 54.6 51.5 52.8
Progression Factor 0.72 0.64 0.72 0.68 0.51 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.5 4.0 0.5 14.8 10.8 61.0 6.9 4.5 31.5
Delay (s) 77.6 22.5 13.5 54.5 29.8 118.9 61.6 56.0 84.3
Level of Service E C B D C F E E F
Approach Delay (s) 27.8 31.1 78.9 73.4
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 93.5% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1695 1800 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.51 1.00 0.48 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 949 1695 895 1583
Volume (vph) 297 2155 180 90 1546 80 120 60 90 90 40 246
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 313 2268 189 95 1627 84 126 63 95 95 42 259
RTOR Reduction (vph) 0 0 39 0 0 22 0 42 0 0 0 217
Lane Group Flow (vph) 313 2268 150 95 1627 62 126 116 0 0 137 42
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 25.0 88.1 88.1 8.0 70.1 70.1 20.9 20.9 20.9 20.9
Effective Green, g (s) 26.0 89.1 89.1 8.0 71.1 71.1 20.9 20.9 20.9 20.9
Actuated g/C Ratio 0.20 0.69 0.69 0.06 0.55 0.55 0.16 0.16 0.16 0.16
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 2356 1085 109 1880 866 153 273 144 254
v/s Ratio Prot 0.18 0.05 0.07
v/s Ratio Perm c0.66 0.09 c0.47 0.04 0.13 c0.15 0.03
v/c Ratio 0.88 0.96 0.14 0.87 0.87 0.07 0.82 0.43 0.95 0.16
Uniform Delay, d1 50.5 18.9 7.1 60.5 25.3 13.9 52.8 49.1 54.0 47.0
Progression Factor 1.29 0.43 0.31 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.9 9.8 0.2 47.2 5.6 0.2 28.7 1.1 60.1 0.3
Delay (s) 83.2 18.0 2.4 107.7 31.0 14.0 81.5 50.2 114.1 47.3
Level of Service F B A F C B F D F D
Approach Delay (s) 24.3 34.2 64.1 70.4
Approach LOS C C E E

Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 178 140 20 109 107 60 243 20 177 363 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 187 147 21 115 113 63 256 21 186 382 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 366 248 340 589
Volume Left (vph) 32 21 63 186
Volume Right (vph) 147 113 21 21
Hadj (s) -0.19 -0.22 0.03 0.08
Departure Headway (s) 7.8 8.2 8.0 7.7
Degree Utilization, x 0.79 0.57 0.75 1.26
Capacity (veh/h) 450 402 435 466
Control Delay (s) 34.2 21.5 31.6 158.2
Approach Delay (s) 34.2 21.5 31.6 158.2
Approach LOS D C D F

Intersection Summary
Delay 78.9
HCM Level of Service F
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 40 290 30 60 210 248 50 233 60 319 385 40
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 42 305 32 63 221 261 53 245 63 336 405 42

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 379 545 361 783
Volume Left (vph) 42 63 53 336
Volume Right (vph) 32 261 63 42
Hadj (s) 0.01 -0.23 -0.04 0.09
Departure Headway (s) 9.4 9.2 9.5 9.5
Degree Utilization, x 0.99 1.40 0.95 2.07
Capacity (veh/h) 379 401 374 384
Control Delay (s) 76.3 218.5 66.8 513.7
Approach Delay (s) 76.3 218.5 66.8 513.7
Approach LOS F F F F

Intersection Summary
Delay 277.7
HCM Level of Service F
Intersection Capacity Utilization 108.7% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1716 1583 1807 1583 1770 3515 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1716 1583 1807 1583 1770 3515 1770 1863 1583
Volume (vph) 250 60 389 80 50 80 378 640 30 150 610 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 63 409 84 53 84 398 674 32 158 642 158
RTOR Reduction (vph) 0 0 365 0 0 73 0 3 0 0 0 80
Lane Group Flow (vph) 159 167 44 0 137 11 398 703 0 158 642 78
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 12.1 12.1 12.1 13.5 13.5 26.3 52.8 14.0 40.5 40.5
Effective Green, g (s) 12.1 12.1 12.1 14.5 14.5 27.3 53.8 15.0 41.5 41.5
Actuated g/C Ratio 0.11 0.11 0.11 0.13 0.13 0.25 0.48 0.13 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 186 172 235 206 434 1698 238 694 590
v/s Ratio Prot 0.09 c0.10 c0.08 c0.22 0.20 0.09 c0.34
v/s Ratio Perm 0.03 0.01 0.05
v/c Ratio 0.87 0.90 0.26 0.58 0.05 0.92 0.41 0.66 0.93 0.13
Uniform Delay, d1 48.9 49.0 45.5 45.6 42.4 40.9 18.6 45.8 33.5 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 32.6 38.3 0.8 3.7 0.1 23.9 0.2 6.8 18.2 0.1
Delay (s) 81.4 87.3 46.3 49.3 42.5 64.9 18.8 52.6 51.6 23.2
Level of Service F F D D D E B D D C
Approach Delay (s) 63.2 46.7 35.4 47.1
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 46.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 111.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3530 3335 1810 1583 1787 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3530 3335 1810 1583 1787 1538
Volume (vph) 40 1801 540 350 1178 20 550 40 380 30 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1896 568 368 1240 21 579 42 400 32 21 32
RTOR Reduction (vph) 0 0 172 0 1 0 0 0 207 0 0 31
Lane Group Flow (vph) 42 1896 396 368 1260 0 579 42 193 0 53 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 5.6 62.0 62.0 23.0 79.4 23.0 23.0 23.0 4.0 4.0
Effective Green, g (s) 6.6 63.0 63.0 24.0 80.4 24.0 24.0 24.0 4.0 4.0
Actuated g/C Ratio 0.05 0.48 0.48 0.18 0.61 0.18 0.18 0.18 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 1702 740 324 2167 611 332 290 55 47
v/s Ratio Prot 0.02 c0.54 c0.21 0.36 c0.17 0.02 c0.03
v/s Ratio Perm 0.26 0.12 0.00
v/c Ratio 0.48 1.11 0.54 1.14 0.58 0.95 0.13 0.67 0.96 0.02
Uniform Delay, d1 60.5 34.0 23.8 53.5 15.2 52.9 44.7 49.8 63.4 61.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 60.1 0.7 92.0 0.4 23.9 0.2 5.7 107.4 0.2
Delay (s) 64.7 94.1 24.5 145.5 15.6 76.8 44.9 55.5 170.8 61.8
Level of Service E F C F B E D E F E
Approach Delay (s) 77.8 44.9 67.1 129.8
Approach LOS E D E F

Intersection Summary
HCM Average Control Delay 66.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 131.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3513 1770 1583
Volume (vph) 58 1084 953 50 90 55
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 61 1141 1003 53 95 58
RTOR Reduction (vph) 0 0 4 0 0 50
Lane Group Flow (vph) 61 1141 1052 0 95 8
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 3.2 43.0 35.8 8.9 8.9
Effective Green, g (s) 3.2 44.0 36.8 8.9 8.9
Actuated g/C Ratio 0.05 0.72 0.60 0.15 0.15
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 93 2557 2123 259 231
v/s Ratio Prot c0.03 0.32 c0.30 c0.05
v/s Ratio Perm 0.01
v/c Ratio 0.66 0.45 0.50 0.37 0.04
Uniform Delay, d1 28.3 3.5 6.8 23.5 22.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.4 0.1 0.2 0.9 0.1
Delay (s) 43.7 3.6 7.0 24.3 22.4
Level of Service D A A C C
Approach Delay (s) 5.6 7.0 23.6
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 7.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 60.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.94 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1856 1770 1751 1796
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.71 1.00 0.87
Satd. Flow (perm) 1770 1863 1583 1770 1856 1332 1751 1599
Volume (vph) 20 993 190 60 847 20 196 60 40 30 40 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 1045 200 63 892 21 206 63 42 32 42 11
RTOR Reduction (vph) 0 0 75 0 1 0 0 28 0 0 6 0
Lane Group Flow (vph) 21 1045 125 63 912 0 206 77 0 0 79 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.5 53.7 53.7 3.1 55.3 16.4 16.4 17.4
Effective Green, g (s) 1.5 54.7 54.7 3.1 56.3 17.4 17.4 17.4
Actuated g/C Ratio 0.02 0.63 0.63 0.04 0.65 0.20 0.20 0.20
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 1169 993 63 1198 266 349 319
v/s Ratio Prot 0.01 c0.56 c0.04 0.49 0.04
v/s Ratio Perm 0.08 c0.15 0.05
v/c Ratio 0.70 0.89 0.13 1.00 0.76 0.77 0.22 0.25
Uniform Delay, d1 42.6 13.8 6.6 42.1 10.8 33.0 29.2 29.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 52.7 9.0 0.1 113.4 2.9 13.1 0.3 0.4
Delay (s) 95.4 22.8 6.6 155.4 13.7 46.2 29.5 29.8
Level of Service F C A F B D C C
Approach Delay (s) 21.4 22.8 40.6 29.8
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 24.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 87.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3423 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3423 1770 3539
Volume (vph) 150 332 787 220 351 787
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 349 828 232 369 828
RTOR Reduction (vph) 0 284 31 0 0 0
Lane Group Flow (vph) 158 65 1029 0 369 828
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 11.5 11.5 24.0 17.3 45.3
Effective Green, g (s) 12.5 12.5 25.0 17.3 46.3
Actuated g/C Ratio 0.19 0.19 0.37 0.26 0.69
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 331 296 1281 458 2453
v/s Ratio Prot c0.09 c0.30 c0.21 0.23
v/s Ratio Perm 0.04
v/c Ratio 0.48 0.22 0.80 0.81 0.34
Uniform Delay, d1 24.2 23.0 18.7 23.2 4.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.4 3.7 9.9 0.1
Delay (s) 25.3 23.4 22.5 33.1 4.2
Level of Service C C C C A
Approach Delay (s) 24.0 22.5 13.1
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 66.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3463 1770 1770 1504 1770 3539 1583 3433 3529
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3463 1770 1770 1504 1770 3539 1583 3433 3529
Volume (vph) 100 422 70 280 400 832 130 545 410 1060 1023 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 444 74 295 421 876 137 574 432 1116 1077 21
RTOR Reduction (vph) 0 11 0 0 0 24 0 0 8 0 1 0
Lane Group Flow (vph) 105 507 0 295 421 852 137 574 424 1116 1097 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 8.8 18.0 21.0 30.2 70.2 12.2 25.0 46.0 40.0 52.8
Effective Green, g (s) 8.8 18.0 21.0 30.2 70.2 12.2 25.0 46.0 40.0 52.8
Actuated g/C Ratio 0.07 0.15 0.18 0.25 0.59 0.10 0.21 0.38 0.33 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 519 310 445 930 180 737 607 1144 1553
v/s Ratio Prot 0.06 c0.15 0.17 c0.24 c0.31 0.08 c0.16 0.12 c0.33 0.31
v/s Ratio Perm 0.26 0.15
v/c Ratio 0.81 0.98 0.95 0.95 0.92 0.76 0.78 0.70 0.98 0.71
Uniform Delay, d1 54.8 50.8 49.0 44.1 22.3 52.5 44.9 31.2 39.5 27.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.5 33.2 38.2 29.1 13.4 17.1 8.0 3.5 20.7 2.7
Delay (s) 84.3 84.0 87.2 73.2 35.7 69.6 52.9 34.7 60.2 30.0
Level of Service F F F E D E D C E C
Approach Delay (s) 84.1 55.2 48.0 45.3
Approach LOS F E D D

Intersection Summary
HCM Average Control Delay 53.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 102.2% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 283 239 136 213 170 89 173 76 151 213 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 298 252 143 224 179 94 182 80 159 224 32

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 170 401 255 291 356 415
Volume Left (vph) 21 0 143 0 94 159
Volume Right (vph) 0 252 0 179 80 32
Hadj (s) 0.10 -0.41 0.31 -0.40 -0.05 0.06
Departure Headway (s) 9.4 8.9 9.7 9.0 9.1 9.2
Degree Utilization, x 0.44 0.99 0.69 0.73 0.90 1.06
Capacity (veh/h) 382 401 361 390 386 395
Control Delay (s) 18.3 70.1 30.5 31.5 53.7 93.6
Approach Delay (s) 54.7 31.1 53.7 93.6
Approach LOS F D F F

Intersection Summary
Delay 56.2
HCM Level of Service F
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5037 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5037 1770 1583
Volume (vph) 419 1986 1463 100 320 190
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 441 2091 1540 105 337 200
RTOR Reduction (vph) 0 0 12 0 0 151
Lane Group Flow (vph) 441 2091 1633 0 337 49
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.8 35.6 21.8 14.2 14.2
Effective Green, g (s) 9.8 35.6 21.8 14.2 14.2
Actuated g/C Ratio 0.17 0.62 0.38 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 582 3132 1900 435 389
v/s Ratio Prot 0.13 c0.41 c0.32 c0.19
v/s Ratio Perm 0.03
v/c Ratio 0.76 0.67 0.86 0.77 0.13
Uniform Delay, d1 22.9 7.2 16.6 20.3 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 0.5 4.1 8.4 0.1
Delay (s) 28.5 7.8 20.7 28.7 17.1
Level of Service C A C C B
Approach Delay (s) 11.4 20.7 24.4
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 57.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.97 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3450 1770 3485 1770 3441 1770 3316
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3450 1770 3485 1770 3441 1770 3316
Volume (vph) 460 1537 310 110 1073 122 160 525 120 182 456 330
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 484 1618 326 116 1129 128 168 553 126 192 480 347
RTOR Reduction (vph) 0 13 0 0 7 0 0 15 0 0 100 0
Lane Group Flow (vph) 484 1931 0 116 1250 0 168 664 0 192 727 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 33.0 67.0 8.0 42.0 12.0 25.0 14.0 27.0
Effective Green, g (s) 33.0 67.0 8.0 42.0 12.0 25.0 14.0 27.0
Actuated g/C Ratio 0.25 0.52 0.06 0.32 0.09 0.19 0.11 0.21
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 449 1778 109 1126 163 662 191 689
v/s Ratio Prot c0.27 c0.56 0.07 0.36 0.09 0.19 c0.11 c0.22
v/s Ratio Perm
v/c Ratio 1.08 1.09 1.06 1.11 1.03 1.00 1.01 1.06
Uniform Delay, d1 48.5 31.5 61.0 44.0 59.0 52.5 58.0 51.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 65.0 48.8 104.5 62.4 78.8 35.6 66.5 49.8
Delay (s) 113.5 80.3 165.5 106.4 137.8 88.1 124.5 101.3
Level of Service F F F F F F F F
Approach Delay (s) 86.9 111.4 97.9 105.7
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 97.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
26: Proj Dwy & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 26

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 194 79 358 189 78 417
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 204 83 377 199 82 439
RTOR Reduction (vph) 0 66 0 96 0 0
Lane Group Flow (vph) 204 17 377 103 82 439
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 11.9 11.9 30.1 30.1 4.2 38.8
Effective Green, g (s) 12.4 12.4 31.1 31.1 4.7 39.8
Actuated g/C Ratio 0.21 0.21 0.52 0.52 0.08 0.66
Clearance Time (s) 4.5 4.5 5.0 5.0 4.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 365 326 962 818 138 1232
v/s Ratio Prot c0.12 c0.20 c0.05 0.24
v/s Ratio Perm 0.01 0.06
v/c Ratio 0.56 0.05 0.39 0.13 0.59 0.36
Uniform Delay, d1 21.4 19.2 8.8 7.5 26.8 4.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.9 0.1 1.2 0.3 6.7 0.8
Delay (s) 23.3 19.3 10.0 7.8 33.5 5.3
Level of Service C B B A C A
Approach Delay (s) 22.1 9.3 9.8
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 12.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 60.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
27: Main Street & Proj Dwy Center 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 171 2408 1665 151 209 135
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 180 2535 1753 159 220 142
RTOR Reduction (vph) 0 0 0 54 0 119
Lane Group Flow (vph) 180 2535 1753 105 220 23
Turn Type Prot Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 16.7 100.3 79.1 79.1 20.7 20.7
Effective Green, g (s) 17.2 100.8 79.6 79.6 21.2 21.2
Actuated g/C Ratio 0.13 0.78 0.61 0.61 0.16 0.16
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 234 3943 3114 969 289 258
v/s Ratio Prot c0.10 c0.50 0.34 c0.12
v/s Ratio Perm 0.07 0.01
v/c Ratio 0.77 0.64 0.56 0.11 0.76 0.09
Uniform Delay, d1 54.5 6.5 14.9 10.5 52.0 46.2
Progression Factor 1.12 0.49 0.38 0.21 1.00 1.00
Incremental Delay, d2 7.7 0.4 0.2 0.1 11.2 0.2
Delay (s) 68.9 3.6 5.9 2.2 63.2 46.4
Level of Service E A A A E D
Approach Delay (s) 8.0 5.6 56.6
Approach LOS A A E

Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
28: Main Street & Proj Dwy East 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 28

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 111 2522 1821 90 111 100
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 117 2655 1917 95 117 105
RTOR Reduction (vph) 0 0 0 33 0 94
Lane Group Flow (vph) 117 2655 1917 62 117 11
Turn Type Prot Perm Perm
Protected Phases 5 2 6 3
Permitted Phases 6 3
Actuated Green, G (s) 25.0 108.5 79.5 79.5 13.5 13.5
Effective Green, g (s) 25.0 108.5 79.5 79.5 13.5 13.5
Actuated g/C Ratio 0.19 0.83 0.61 0.61 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 340 4244 3110 968 184 164
v/s Ratio Prot 0.07 c0.52 0.38 c0.07
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.34 0.63 0.62 0.06 0.64 0.07
Uniform Delay, d1 45.4 3.7 15.7 10.2 55.9 52.6
Progression Factor 0.63 0.37 0.42 0.27 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.5 0.1 7.0 0.2
Delay (s) 29.0 1.8 7.2 2.8 62.9 52.7
Level of Service C A A A E D
Approach Delay (s) 2.9 7.0 58.1
Approach LOS A A E

Intersection Summary
HCM Average Control Delay 7.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
29: Proj Dwy & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.96 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1619 1770 1782 3433 3417 1770 3521
Flt Permitted 0.71 1.00 0.26 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1318 1619 493 1782 3433 3417 1770 3521
Volume (vph) 20 50 339 111 50 20 390 390 117 20 560 20
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 54 368 121 54 22 424 424 127 22 609 22
RTOR Reduction (vph) 0 267 0 0 16 0 0 37 0 0 3 0
Lane Group Flow (vph) 22 155 0 121 60 0 424 514 0 22 628 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 15.1 15.1 15.1 15.1 10.6 26.4 1.3 17.1
Effective Green, g (s) 15.1 15.1 15.1 15.1 10.6 26.4 1.3 17.1
Actuated g/C Ratio 0.28 0.28 0.28 0.28 0.19 0.48 0.02 0.31
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 363 446 136 491 664 1646 42 1099
v/s Ratio Prot 0.10 0.03 c0.12 0.15 0.01 c0.18
v/s Ratio Perm 0.02 c0.25
v/c Ratio 0.06 0.35 0.89 0.12 0.64 0.31 0.52 0.57
Uniform Delay, d1 14.6 15.9 19.1 14.9 20.3 8.7 26.4 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.5 45.2 0.1 2.0 0.1 11.3 0.7
Delay (s) 14.7 16.4 64.2 15.0 22.4 8.8 37.7 16.5
Level of Service B B E B C A D B
Approach Delay (s) 16.3 45.2 14.7 17.2
Approach LOS B D B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 54.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 10 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 821 ---> 2.1 (NO. OF LANES) 2.1<--- 461 THRU Wilbur

RIGHT 190 --- 1.1 1.1 1.1 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 70 0 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 10 * 1650 0.0061

THRU (T) 0 0 1650 0.0000
LEFT (L) 70 70 1650 0.0424 0.0424
T + L 70 1650 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + L 20 1650 0.0121 0.0121

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 821 821 3300 0.2488
LEFT (L) 10 10 1650 0.0061
T + R 1011 3300 0.3064 0.3064

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 461 461 3300 0.1397
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 471 3300 0.1427

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 40 140 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 1.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 991 ---> 2.1 (NO. OF LANES) 2.1<--- 551 THRU 18th St

RIGHT 230 --- 1.1 1.0 1.0 1.0 1.0 --- 301 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 210 321 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 321 20 * 1650 0.0121

THRU (T) 210 210 1650 0.1273
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
SB RIGHT (R) 40 0 * 1650 0.0000

THRU (T) 140 140 1650 0.0848 0.0848
LEFT (L) 80 80 1650 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 230 230 1650 0.1394

THRU (T) 991 991 3300 0.3003
LEFT (L) 70 70 1650 0.0424
T + R 1221 3300 0.3700 0.3700

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 551 551 3300 0.1670
LEFT (L) 301 301 1650 0.1824 0.1824
T + R 591 3300 0.1791

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.75
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 150 80 86

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 120 --- 1.0 1.1 1.1 1.1 1.1 --- 96 RIGHT
STREET NAME:

THRU 1073 ---> 2.0 (NO. OF LANES) 2.1<--- 704 THRU 18th St

RIGHT 190 --- 1.0 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 100 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1800 0.0000

THRU (T) 20 20 1800 0.0111
LEFT (L) 100 100 1800 0.0556 0.0556
T + L 120 1800 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 150 150 1800 0.0833

THRU (T) 80 80 1800 0.0444
LEFT (L) 86 86 1800 0.0478
T + R 230 1800 0.1278
T + L 166 1800 0.0922
T + R + L 316 1800 0.1756 0.1756

------------------------------------------------------------------------
EB RIGHT (R) 190 90 * 1800 0.0500

THRU (T) 1073 1073 3600 0.2981 0.2981
LEFT (L) 120 120 1800 0.0667

------------------------------------------------------------------------
WB RIGHT (R) 96 96 1800 0.0533

THRU (T) 704 704 3600 0.1956
LEFT (L) 30 30 1800 0.0167 0.0167
T + R 800 3600 0.2222

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.55
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 310 10 250

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 280 --- 1.0 1.1 1.1 2.0 1.0 --- 230 RIGHT
STREET NAME:

THRU 924 ---> 2.1 (NO. OF LANES) 2.0<--- 556 THRU 18th Street

RIGHT 20 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + R 60 1650 0.0364 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 310 310 1650 0.1879

THRU (T) 10 10 1650 0.0061
LEFT (L) 250 250 3000 0.0833
T + R 320 1650 0.1939 0.1939

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 924 924 3300 0.2800
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 944 3300 0.2861

------------------------------------------------------------------------
WB RIGHT (R) 230 93 * 1650 0.0564

THRU (T) 556 556 3300 0.1685 0.1685
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.0 --- 100 RIGHT
STREET NAME:

THRU 1044 ---> 2.1 (NO. OF LANES) 2.0<--- 706 THRU Main Street

RIGHT 160 --- 1.1 1.1 1.1 1.9 2.0 --- 1293 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 40 20 155 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 155 155 1650 0.0939

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 160 160 1650 0.0970

THRU (T) 1044 1044 3300 0.3164
LEFT (L) 30 30 1650 0.0182
T + R 1204 3300 0.3648 0.3648

------------------------------------------------------------------------
WB RIGHT (R) 100 10 * 1650 0.0061

THRU (T) 706 706 3300 0.2139
LEFT (L) 1293 1293 3000 0.4310 0.4310

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.89
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 1150 ---> 3.1 (NO. OF LANES) 3.0<--- 1909 THRU Main Street

RIGHT 140 --- 1.1 1.0 0.0 2.5 1.0 --- 215 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 0 1826 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1826 1435 * 3127 0.4589 0.4589

LEFT (L) 190 190 1720 0.1105
------------------------------------------------------------------------
EB RIGHT (R) 140 140 1720 0.0814

THRU (T) 1150 1150 5160 0.2229
T + R 1290 5160 0.2500 0.2500

------------------------------------------------------------------------
WB THRU (T) 1909 1909 5160 0.3700

LEFT (L) 215 215 1720 0.1250 0.1250
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.83
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 264 119 227

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 240 --- 1.0 1.0 1.0 2.0 1.0 --- 168 RIGHT
STREET NAME:

THRU 2316 ---> 3.1 (NO. OF LANES) 3.0<--- 1649 THRU Main Street

RIGHT 420 --- 1.1 2.0 1.1 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 210 139 80 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 80 80 1650 0.0485

THRU (T) 139 139 1650 0.0842
LEFT (L) 210 210 3000 0.0700
T + R 219 1650 0.1327 0.1327

------------------------------------------------------------------------
SB RIGHT (R) 264 24 * 1650 0.0145

THRU (T) 119 119 1650 0.0721
LEFT (L) 227 227 3000 0.0757 0.0757

------------------------------------------------------------------------
EB RIGHT (R) 420 420 1650 0.2545

THRU (T) 2316 2316 4950 0.4679
LEFT (L) 240 240 1650 0.1455
T + R 2736 4950 0.5527 0.5527

------------------------------------------------------------------------
WB RIGHT (R) 168 43 * 1650 0.0261

THRU (T) 1649 1649 4950 0.3331
LEFT (L) 80 80 1650 0.0485 0.0485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.81
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 172 15 211

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 205 --- 1.0 1.1 1.1 1.0 1.1 --- 145 RIGHT
STREET NAME:

THRU 2208 ---> 3.1 (NO. OF LANES) 3.1<--- 1615 THRU Main Street

RIGHT 210 --- 1.1 1.0 1.0 1.0 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 110 15 160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 120 * 1650 0.0727 0.0727

THRU (T) 15 15 1650 0.0091
LEFT (L) 110 110 1650 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 172 172 1650 0.1042

THRU (T) 15 15 1650 0.0091
LEFT (L) 211 211 1650 0.1279 0.1279
T + R 187 1650 0.1133

------------------------------------------------------------------------
EB RIGHT (R) 210 210 1650 0.1273

THRU (T) 2208 2208 4950 0.4461
LEFT (L) 205 205 1650 0.1242
T + R 2418 4950 0.4885 0.4885

------------------------------------------------------------------------
WB RIGHT (R) 145 145 1650 0.0879

THRU (T) 1615 1615 4950 0.3263
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 1760 4950 0.3556

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.71
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 202 421 387

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 292 --- 1.0 1.1 2.1 2.0 1.1 --- 378 RIGHT
STREET NAME:

THRU 2075 ---> 3.0 (NO. OF LANES) 3.1<--- 1441 THRU Main Street

RIGHT 250 --- 1.0 1.0 2.1 1.1 1.0 --- 102 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 173 227 171 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 171 171 1650 0.1036

THRU (T) 227 227 3300 0.0688
LEFT (L) 173 173 1650 0.1048 0.1048
T + R 398 3300 0.1206

------------------------------------------------------------------------
SB RIGHT (R) 202 202 1650 0.1224

THRU (T) 421 421 3300 0.1276
LEFT (L) 387 387 3000 0.1290
T + R 623 3300 0.1888 0.1888

------------------------------------------------------------------------
EB RIGHT (R) 250 77 * 1650 0.0467

THRU (T) 2075 2075 4950 0.4192
LEFT (L) 292 292 1650 0.1770 0.1770

------------------------------------------------------------------------
WB RIGHT (R) 378 378 1650 0.2291

THRU (T) 1441 1441 4950 0.2911
LEFT (L) 102 102 1650 0.0618
T + R 1819 4950 0.3675 0.3675

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.84
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 246 40 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 297 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 2155 ---> 2.0 (NO. OF LANES) 2.0<--- 1546 THRU Main Street

RIGHT 180 --- 1.0 1.0 1.1 1.1 1.0 --- 90 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 60 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 60 60 1650 0.0364
LEFT (L) 120 120 1650 0.0727 0.0727
T + R 150 1650 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 246 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 90 90 1650 0.0545
T + L 130 1650 0.0788 0.0788

------------------------------------------------------------------------
EB RIGHT (R) 180 60 * 1650 0.0364

THRU (T) 2155 2155 3300 0.6530 0.6530
LEFT (L) 297 297 1650 0.1800

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1546 1546 3300 0.4685
LEFT (L) 90 90 1650 0.0545 0.0545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.86
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 150 610 150

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 250 --- 2.1 1.0 1.0 1.0 1.0 --- 80 RIGHT
STREET NAME:

THRU 60 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Oakley Road

RIGHT 389 --- 1.0 1.0 2.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 378 640 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 640 640 3300 0.1939
LEFT (L) 378 378 1650 0.2291 0.2291
T + R 670 3300 0.2030

------------------------------------------------------------------------
SB RIGHT (R) 150 13 * 1650 0.0079

THRU (T) 610 610 1650 0.3697 0.3697
LEFT (L) 150 150 1650 0.0909

------------------------------------------------------------------------
EB RIGHT (R) 389 11 * 1650 0.0067

THRU (T) 60 60 1650 0.0364
LEFT (L) 250 250 3000 0.0833
T + L 310 3000 0.1033 0.1033

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 50 50 1650 0.0303
LEFT (L) 80 80 1650 0.0485
T + L 130 1650 0.0788 0.0788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.78
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1801 ---> 2.0 (NO. OF LANES) 2.1<--- 1178 THRU Main Street

RIGHT 540 --- 1.0 2.0 1.0 1.0 1.0 --- 350 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 550 40 380 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 380 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 550 550 3000 0.1833 0.1833

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182
T + L 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 540 238 * 1650 0.1442

THRU (T) 1801 1801 3300 0.5458 0.5458
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1178 1178 3300 0.3570
LEFT (L) 350 350 1650 0.2121 0.2121
T + R 1198 3300 0.3630

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.97
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 55 0 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 58 --- 1.0 1.0 0.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 1084 ---> 2.0 (NO. OF LANES) 2.1<--- 953 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 55 0 * 1720 0.0000

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
EB THRU (T) 1084 1084 3440 0.3151

LEFT (L) 58 58 1720 0.0337 0.0337
------------------------------------------------------------------------
WB RIGHT (R) 50 50 1720 0.0291

THRU (T) 953 953 3440 0.2770
T + R 1003 3440 0.2916 0.2916

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.38
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 40 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 993 ---> 1.0 (NO. OF LANES) 1.1<--- 847 THRU Main Street

RIGHT 190 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 196 60 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 60 60 1650 0.0364
LEFT (L) 196 196 1650 0.1188 0.1188
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 40 40 1650 0.0242
LEFT (L) 30 30 1650 0.0182
T + R 50 1650 0.0303
T + L 70 1650 0.0424
T + R + L 80 1650 0.0485 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 190 0 * 1650 0.0000

THRU (T) 993 993 1650 0.6018 0.6018
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 847 847 1650 0.5133
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 867 1650 0.5255

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.81
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 787 351

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 332 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 787 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 220 1720 0.1279

THRU (T) 787 787 3440 0.2288
T + R 1007 3440 0.2927 0.2927

------------------------------------------------------------------------
SB THRU (T) 787 787 3440 0.2288

LEFT (L) 351 351 1720 0.2041 0.2041
------------------------------------------------------------------------
WB RIGHT (R) 332 0 * 1720 0.0000

LEFT (L) 150 150 1720 0.0872 0.0872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 1023 1060

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 100 --- 1.0 1.1 2.1 2.0 2.6 --- 832 RIGHT
STREET NAME:

THRU 422 ---> 2.1 (NO. OF LANES) 1.1<--- 400 THRU Cypress

RIGHT 70 --- 1.1 1.0 2.0 1.5 1.0 --- 280 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 130 545 410 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 410 130 * 1650 0.0788

THRU (T) 545 545 3300 0.1652 0.1652
LEFT (L) 130 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1023 1023 3300 0.3100
LEFT (L) 1060 1060 3000 0.3533 0.3533
T + R 1043 3300 0.3161

------------------------------------------------------------------------
EB RIGHT (R) 70 70 1650 0.0424

THRU (T) 422 422 3300 0.1279
LEFT (L) 100 100 1650 0.0606
T + R 492 3300 0.1491 0.1491

------------------------------------------------------------------------
WB RIGHT (R) 832 249 * 3000 0.0830

THRU (T) 400 400 1650 0.2424
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 649 3000 0.2163

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.84
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 190 0 320

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 419 --- 2.0 1.0 0.0 1.0 1.1 --- 100 RIGHT
STREET NAME:

THRU 1986 ---> 3.0 (NO. OF LANES) 3.1<--- 1463 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 190 0 * 1720 0.0000

LEFT (L) 320 320 1720 0.1860 0.1860
------------------------------------------------------------------------
EB THRU (T) 1986 1986 5160 0.3849

LEFT (L) 419 419 3127 0.1340 0.1340
------------------------------------------------------------------------
WB RIGHT (R) 100 100 1720 0.0581

THRU (T) 1463 1463 5160 0.2835
T + R 1563 5160 0.3029 0.3029

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.62
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 330 456 182

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 460 --- 1.0 1.1 2.1 1.0 1.1 --- 122 RIGHT
STREET NAME:

THRU 1537 ---> 2.1 (NO. OF LANES) 2.1<--- 1073 THRU Laurel

RIGHT 310 --- 1.1 1.0 2.1 1.1 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 160 525 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 525 525 3300 0.1591
LEFT (L) 160 160 1650 0.0970 0.0970
T + R 645 3300 0.1955

------------------------------------------------------------------------
SB RIGHT (R) 330 330 1650 0.2000

THRU (T) 456 456 3300 0.1382
LEFT (L) 182 182 1650 0.1103
T + R 786 3300 0.2382 0.2382

------------------------------------------------------------------------
EB RIGHT (R) 310 310 1650 0.1879

THRU (T) 1537 1537 3300 0.4658
LEFT (L) 460 460 1650 0.2788 0.2788
T + R 1847 3300 0.5597

------------------------------------------------------------------------
WB RIGHT (R) 122 122 1650 0.0739

THRU (T) 1073 1073 3300 0.3252
LEFT (L) 110 110 1650 0.0667
T + R 1195 3300 0.3621 0.3621

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.98
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 26 Bridgehead/Proj Dwy #1 Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 417 78

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 79 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Proj Dwy #1

RIGHT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 194 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 358 189 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 189 0 * 1720 0.0000

THRU (T) 358 358 1720 0.2081 0.2081
------------------------------------------------------------------------
SB THRU (T) 417 417 1720 0.2424

LEFT (L) 78 78 1720 0.0453 0.0453
------------------------------------------------------------------------
WB RIGHT (R) 79 1 * 1720 0.0006

LEFT (L) 194 194 1720 0.1128 0.1128
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.37
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 27 Proj Dwy Center/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 135 0 209

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 171 --- 1.0 1.0 0.0 1.0 1.0 --- 151 RIGHT
STREET NAME:

THRU 2408 ---> 3.0 (NO. OF LANES) 3.0<--- 1665 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy Center
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 135 0 * 1720 0.0000

LEFT (L) 209 209 1720 0.1215 0.1215
------------------------------------------------------------------------
EB THRU (T) 2408 2408 5160 0.4667 0.4667

LEFT (L) 171 171 1720 0.0994
------------------------------------------------------------------------
WB RIGHT (R) 151 0 * 1720 0.0000

THRU (T) 1665 1665 5160 0.3227
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.59
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 28 Proj Dwy East/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 100 0 111

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 111 --- 1.0 1.0 0.0 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 2522 ---> 3.0 (NO. OF LANES) 3.0<--- 1821 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy East
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 100 0 * 1720 0.0000

LEFT (L) 111 111 1720 0.0645 0.0645
------------------------------------------------------------------------
EB THRU (T) 2522 2522 5160 0.4888 0.4888

LEFT (L) 111 111 1720 0.0645
------------------------------------------------------------------------
WB RIGHT (R) 90 0 * 1720 0.0000

THRU (T) 1821 1821 5160 0.3529
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.55
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project WITH RAMPS 11/03/06
========================================================================
INTERSECTION 29 Proj Dwy/Live Oak Ave Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 560 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 2.1 1.0 1.1 --- 20 RIGHT
STREET NAME:

THRU 50 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Live Oak Ave

RIGHT 339 --- 1.1 2.0 2.1 1.1 1.0 --- 111 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 390 390 117 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 117 117 1650 0.0709

THRU (T) 390 390 3300 0.1182
LEFT (L) 390 390 3000 0.1300 0.1300
T + R 507 3300 0.1536

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 560 560 3300 0.1697
LEFT (L) 20 20 1650 0.0121
T + R 580 3300 0.1758 0.1758

------------------------------------------------------------------------
EB RIGHT (R) 339 339 1650 0.2055

THRU (T) 50 50 1650 0.0303
LEFT (L) 20 20 1650 0.0121
T + R 389 1650 0.2358 0.2358

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 50 50 1650 0.0303
LEFT (L) 111 111 1650 0.0673 0.0673
T + R 70 1650 0.0424

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.61
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



Cumulative (2030) With Project AM 
Mitigation



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00
Frt 0.96 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1789 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1789 1770 3539 1770 1583
Volume (vph) 0 263 110 280 667 0 0 0 0 102 0 120
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 277 116 295 702 0 0 0 0 107 0 126
RTOR Reduction (vph) 0 17 0 0 0 0 0 0 0 0 0 110
Lane Group Flow (vph) 0 376 0 295 702 0 0 0 0 107 0 16
Turn Type Prot custom custom
Protected Phases 2 1 6
Permitted Phases 7 4
Actuated Green, G (s) 33.0 15.3 52.8 8.2 8.2
Effective Green, g (s) 33.5 15.8 53.3 8.7 8.7
Actuated g/C Ratio 0.48 0.23 0.76 0.12 0.12
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 856 400 2695 220 197
v/s Ratio Prot c0.21 c0.17 0.20
v/s Ratio Perm c0.06 0.01
v/c Ratio 0.44 0.74 0.26 0.49 0.08
Uniform Delay, d1 12.1 25.2 2.5 28.6 27.1
Progression Factor 1.00 0.95 1.22 1.00 1.00
Incremental Delay, d2 1.6 6.3 0.2 1.7 0.2
Delay (s) 13.7 30.3 3.2 30.3 27.3
Level of Service B C A C C
Approach Delay (s) 13.7 11.3 0.0 28.6
Approach LOS B B A C

Intersection Summary
HCM Average Control Delay 14.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3435 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3435 1770 1583
Volume (vph) 50 315 0 0 687 167 260 0 280 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 53 332 0 0 723 176 274 0 295 0 0 0
RTOR Reduction (vph) 0 0 0 0 22 0 0 0 227 0 0 0
Lane Group Flow (vph) 53 332 0 0 877 0 274 0 68 0 0 0
Turn Type Prot custom custom
Protected Phases 5 2 6
Permitted Phases 3 3
Actuated Green, G (s) 3.4 45.4 37.5 15.6 15.6
Effective Green, g (s) 3.9 45.9 38.0 16.1 16.1
Actuated g/C Ratio 0.06 0.66 0.54 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 99 2321 1865 407 364
v/s Ratio Prot c0.03 0.09 c0.26
v/s Ratio Perm c0.15 0.04
v/c Ratio 0.54 0.14 0.47 0.67 0.19
Uniform Delay, d1 32.2 4.6 9.8 24.6 21.7
Progression Factor 0.85 0.25 0.50 1.00 1.00
Incremental Delay, d2 5.2 0.1 0.6 4.4 0.2
Delay (s) 32.4 1.3 5.5 28.9 21.9
Level of Service C A A C C
Approach Delay (s) 5.6 5.5 25.3 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.89 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1810 1770 1857 1770 1649 1765
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.91
Satd. Flow (perm) 1770 1810 1770 1857 1770 1649 1616
Volume (vph) 30 459 106 30 466 10 368 30 100 10 30 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 483 112 32 491 11 387 32 105 11 32 21
RTOR Reduction (vph) 0 11 0 0 1 0 0 66 0 0 20 0
Lane Group Flow (vph) 32 584 0 32 501 0 387 71 0 0 44 0
Turn Type Prot Prot Prot Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 4
Actuated Green, G (s) 1.6 30.2 1.6 29.7 17.5 25.2 3.2
Effective Green, g (s) 2.1 30.7 1.6 30.2 18.0 25.7 3.7
Actuated g/C Ratio 0.03 0.44 0.02 0.43 0.26 0.37 0.05
Clearance Time (s) 4.5 4.5 4.0 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 53 794 40 801 455 605 85
v/s Ratio Prot 0.02 c0.32 0.02 c0.27 c0.22 0.04
v/s Ratio Perm c0.03
v/c Ratio 0.60 0.74 0.80 0.63 0.85 0.12 0.52
Uniform Delay, d1 33.5 16.3 34.0 15.5 24.7 14.6 32.3
Progression Factor 0.95 0.89 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.5 5.9 69.2 3.7 14.1 0.1 5.3
Delay (s) 49.4 20.4 103.2 19.2 38.9 14.7 37.5
Level of Service D C F B D B D
Approach Delay (s) 21.9 24.2 32.6 37.5
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 26.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.94 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1806 1770 1750 1770 1845 1770 1840
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1806 1770 1750 1770 1845 1770 1840
Volume (vph) 20 79 20 20 227 153 180 296 20 93 223 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 83 21 21 239 161 189 312 21 98 235 21
RTOR Reduction (vph) 0 13 0 0 34 0 0 3 0 0 4 0
Lane Group Flow (vph) 21 91 0 21 366 0 189 330 0 98 252 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 15.6 1.2 15.6 8.0 20.0 3.7 15.7
Effective Green, g (s) 1.7 16.1 1.7 16.1 8.5 20.5 4.2 16.2
Actuated g/C Ratio 0.03 0.28 0.03 0.28 0.15 0.35 0.07 0.28
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 51 497 51 482 257 647 127 510
v/s Ratio Prot c0.01 0.05 0.01 c0.21 c0.11 c0.18 0.06 0.14
v/s Ratio Perm
v/c Ratio 0.41 0.18 0.41 0.76 0.74 0.51 0.77 0.49
Uniform Delay, d1 27.9 16.2 27.9 19.4 23.9 15.0 26.7 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 0.2 5.3 6.8 10.4 0.6 24.6 0.8
Delay (s) 33.2 16.4 33.2 26.2 34.3 15.7 51.3 18.5
Level of Service C B C C C B D B
Approach Delay (s) 19.2 26.5 22.4 27.6
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 24.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 58.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.94 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1846 1770 1744 1770 1814 1770 1803
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1846 1770 1744 1770 1814 1770 1803
Volume (vph) 30 160 10 70 280 208 50 240 50 119 139 38
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 168 11 74 295 219 53 253 53 125 146 40
RTOR Reduction (vph) 0 4 0 0 39 0 0 10 0 0 13 0
Lane Group Flow (vph) 32 175 0 74 475 0 53 296 0 125 173 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 16.6 3.3 18.7 2.9 14.4 5.1 16.6
Effective Green, g (s) 1.7 17.1 3.8 19.2 3.4 14.9 5.6 17.1
Actuated g/C Ratio 0.03 0.30 0.07 0.33 0.06 0.26 0.10 0.30
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 52 550 117 583 105 471 173 537
v/s Ratio Prot 0.02 0.10 c0.04 c0.27 0.03 c0.16 c0.07 0.10
v/s Ratio Perm
v/c Ratio 0.62 0.32 0.63 0.82 0.50 0.63 0.72 0.32
Uniform Delay, d1 27.5 15.6 26.1 17.5 26.2 18.8 25.1 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 0.3 10.6 8.6 3.8 2.6 13.9 0.3
Delay (s) 47.2 16.0 36.8 26.1 30.0 21.4 39.0 16.0
Level of Service D B D C C C D B
Approach Delay (s) 20.7 27.4 22.7 25.2
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 57.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.4% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.96
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1696 1583 1804 1583 1770 3522 1770 3405
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1696 1583 1804 1583 1770 3522 1770 3405
Volume (vph) 140 10 229 20 10 20 428 584 20 50 325 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 11 241 21 11 21 451 615 21 53 342 116
RTOR Reduction (vph) 0 0 143 0 0 20 0 2 0 0 34 0
Lane Group Flow (vph) 77 81 98 0 32 1 451 634 0 53 424 0
Turn Type Split pm+ov Split Perm Prot Prot
Protected Phases 4 4 5 8 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 5.1 5.1 25.5 3.6 3.6 20.4 34.8 2.4 16.8
Effective Green, g (s) 5.1 5.1 26.5 4.6 4.6 21.4 35.8 3.4 17.8
Actuated g/C Ratio 0.08 0.08 0.41 0.07 0.07 0.33 0.55 0.05 0.27
Clearance Time (s) 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 133 646 128 112 584 1943 93 934
v/s Ratio Prot 0.05 c0.05 0.05 c0.02 c0.25 0.18 0.03 c0.12
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.58 0.61 0.15 0.25 0.01 0.77 0.33 0.57 0.45
Uniform Delay, d1 28.9 28.9 12.1 28.5 28.0 19.6 8.0 30.0 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 7.7 0.1 1.0 0.0 6.3 0.1 7.8 0.4
Delay (s) 35.3 36.6 12.2 29.5 28.1 25.8 8.1 37.8 19.9
Level of Service D D B C C C A D B
Approach Delay (s) 21.6 29.0 15.4 21.7
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 64.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 3433 3531 3335 1810 1583 1797 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 3433 3531 3335 1810 1583 1797 1538
Volume (vph) 20 813 235 210 1345 20 524 20 200 20 40 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 856 247 221 1416 21 552 21 211 21 42 53
RTOR Reduction (vph) 0 0 94 0 1 0 0 0 89 0 0 51
Lane Group Flow (vph) 21 856 153 221 1436 0 552 21 122 0 63 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot pm+ov Prot Split pm+ov Split Perm
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.3 28.2 45.2 8.6 35.5 17.0 17.0 25.6 3.6 3.6
Effective Green, g (s) 2.3 29.2 47.2 9.6 36.5 18.0 18.0 27.6 3.6 3.6
Actuated g/C Ratio 0.03 0.38 0.62 0.13 0.48 0.24 0.24 0.36 0.05 0.05
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 52 1353 1031 431 1687 786 426 572 85 72
v/s Ratio Prot 0.01 0.24 0.03 c0.06 c0.41 c0.17 0.01 0.03 c0.04
v/s Ratio Perm 0.06 0.05 0.00
v/c Ratio 0.40 0.63 0.15 0.51 0.85 0.70 0.05 0.21 0.74 0.03
Uniform Delay, d1 36.4 19.2 6.1 31.2 17.6 26.7 22.6 16.9 35.9 34.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.1 1.0 0.1 1.0 4.4 2.9 0.0 0.2 28.9 0.2
Delay (s) 41.4 20.2 6.2 32.2 21.9 29.6 22.6 17.1 64.9 34.9
Level of Service D C A C C C C B E C
Approach Delay (s) 17.5 23.3 26.0 51.2
Approach LOS B C C D

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 76.4 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.95 0.96 1.00 0.92 1.00 0.94
Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3360 3380 1770 1722 1770 1758
Flt Permitted 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3360 3380 1770 1722 1770 1758
Volume (vph) 20 151 78 66 271 114 259 156 158 98 33 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 159 82 69 285 120 273 164 166 103 35 21
RTOR Reduction (vph) 0 70 0 0 43 0 0 44 0 0 17 0
Lane Group Flow (vph) 0 192 0 0 431 0 273 286 0 103 39 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.7 12.5 11.3 17.7 5.4 11.8
Effective Green, g (s) 9.2 13.0 11.3 18.2 5.4 12.3
Actuated g/C Ratio 0.15 0.21 0.18 0.29 0.09 0.20
Clearance Time (s) 4.5 4.5 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 500 711 324 507 155 350
v/s Ratio Prot c0.06 c0.13 c0.15 c0.17 0.06 0.02
v/s Ratio Perm
v/c Ratio 0.38 0.61 0.84 0.56 0.66 0.11
Uniform Delay, d1 23.7 22.1 24.4 18.4 27.3 20.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.5 17.7 1.4 10.3 0.1
Delay (s) 24.2 23.6 42.1 19.9 37.6 20.4
Level of Service C C D B D C
Approach Delay (s) 24.2 23.6 29.9 31.5
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 27.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 61.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM & Proj with Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 3454 1770 3490 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 3454 1770 3490 1770 3539 1583
Volume (vph) 220 728 150 60 1371 261 180 496 50 51 258 420
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 232 766 158 63 1443 275 189 522 53 54 272 442
RTOR Reduction (vph) 0 0 81 0 14 0 0 7 0 0 0 137
Lane Group Flow (vph) 232 766 77 63 1704 0 189 568 0 54 272 305
Turn Type Prot Perm Prot Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 9.0 54.4 54.4 7.4 52.8 12.0 27.5 6.3 21.8 21.8
Effective Green, g (s) 9.0 54.4 54.4 7.4 52.8 12.0 27.5 6.3 21.8 21.8
Actuated g/C Ratio 0.08 0.49 0.49 0.07 0.47 0.11 0.25 0.06 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 277 1725 772 117 1634 190 860 100 691 309
v/s Ratio Prot c0.07 0.22 0.04 c0.49 c0.11 0.16 0.03 0.08
v/s Ratio Perm 0.05 c0.19
v/c Ratio 0.84 0.44 0.10 0.54 1.04 0.99 0.66 0.54 0.39 0.99
Uniform Delay, d1 50.6 18.7 15.4 50.4 29.4 49.8 37.9 51.2 39.1 44.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.3 0.2 0.1 4.7 34.3 63.4 1.9 5.8 0.4 47.4
Delay (s) 69.9 18.9 15.5 55.2 63.7 113.2 39.8 57.1 39.5 92.1
Level of Service E B B E E F D E D F
Approach Delay (s) 28.7 63.4 57.9 71.0
Approach LOS C E E E

Intersection Summary
HCM Average Control Delay 54.8 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 111.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 3 SR 160 SB Ramps/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 120 0 102

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 263 ---> 1.1 (NO. OF LANES) 2.0<--- 667 THRU Wilbur

RIGHT 110 --- 1.1 0.0 0.0 0.0 1.0 --- 280 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 120 120 1720 0.0698 0.0698

LEFT (L) 102 102 1720 0.0593
------------------------------------------------------------------------
EB RIGHT (R) 110 110 1720 0.0640

THRU (T) 263 263 1720 0.1529
T + R 373 1720 0.2169 0.2169

------------------------------------------------------------------------
WB THRU (T) 667 667 3440 0.1939

LEFT (L) 280 280 1720 0.1628 0.1628
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 4 SR 160 NB Ramps/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 50 --- 1.0 0.0 0.0 0.0 1.1 --- 167 RIGHT
STREET NAME:

THRU 315 ---> 2.0 (NO. OF LANES) 2.1<--- 687 THRU Wilbur

RIGHT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 260 0 280 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 280 280 1720 0.1628 0.1628

LEFT (L) 260 260 1720 0.1512
------------------------------------------------------------------------
EB THRU (T) 315 315 3440 0.0916

LEFT (L) 50 50 1720 0.0291 0.0291
------------------------------------------------------------------------
WB RIGHT (R) 167 167 1720 0.0971

THRU (T) 687 687 3440 0.1997
T + R 854 3440 0.2483 0.2483

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 5 Bridgehead/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 459 ---> 1.1 (NO. OF LANES) 1.1<--- 466 THRU Wilbur

RIGHT 106 --- 1.1 1.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 368 30 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 100 1650 0.0606

THRU (T) 30 30 1650 0.0182
LEFT (L) 368 368 1650 0.2230 0.2230
T + R 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 10 10 1650 0.0061
T + R 50 1650 0.0303
T + L 40 1650 0.0242
T + R + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 106 106 1650 0.0642

THRU (T) 459 459 1650 0.2782
LEFT (L) 30 30 1650 0.0182
T + R 565 1650 0.3424 0.3424

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 466 466 1650 0.2824
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 476 1650 0.2885

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.62
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 15 Neroly/Oakley Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 223 93

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.0 1.1 --- 153 RIGHT
STREET NAME:

THRU 79 ---> 1.1 (NO. OF LANES) 1.1<--- 227 THRU Oakley

RIGHT 20 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 180 296 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 296 296 1650 0.1794
LEFT (L) 180 180 1650 0.1091 0.1091
T + R 316 1650 0.1915

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 223 223 1650 0.1352
LEFT (L) 93 93 1650 0.0564
T + R 243 1650 0.1473 0.1473

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 79 79 1650 0.0479
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 99 1650 0.0600

------------------------------------------------------------------------
WB RIGHT (R) 153 153 1650 0.0927

THRU (T) 227 227 1650 0.1376
LEFT (L) 20 20 1650 0.0121
T + R 380 1650 0.2303 0.2303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.50
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 16 Live Oak/Oakley Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 38 139 119

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.1 --- 208 RIGHT
STREET NAME:

THRU 160 ---> 1.1 (NO. OF LANES) 1.1<--- 280 THRU Oakley

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 70 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 240 50 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 240 240 1650 0.1455
LEFT (L) 50 50 1650 0.0303
T + R 290 1650 0.1758 0.1758

------------------------------------------------------------------------
SB RIGHT (R) 38 38 1650 0.0230

THRU (T) 139 139 1650 0.0842
LEFT (L) 119 119 1650 0.0721 0.0721
T + R 177 1650 0.1073

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 160 160 1650 0.0970
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 170 1650 0.1030

------------------------------------------------------------------------
WB RIGHT (R) 208 208 1650 0.1261

THRU (T) 280 280 1650 0.1697
LEFT (L) 70 70 1650 0.0424
T + R 488 1650 0.2958 0.2958

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.56
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 17 Empire/Oakley Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 325 50

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 140 --- 2.1 1.1 2.1 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley

RIGHT 229 --- 1.5 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 428 584 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 584 584 3300 0.1770
LEFT (L) 428 428 1650 0.2594 0.2594
T + R 604 3300 0.1830

------------------------------------------------------------------------
SB RIGHT (R) 110 110 1650 0.0667

THRU (T) 325 325 3300 0.0985
LEFT (L) 50 50 1650 0.0303
T + R 435 3300 0.1318 0.1318

------------------------------------------------------------------------
EB RIGHT (R) 229 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 140 140 3000 0.0467
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 40 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 813 ---> 2.0 (NO. OF LANES) 2.1<--- 1345 THRU Main Street

RIGHT 235 --- 1.5 2.0 1.0 1.5 2.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 524 20 200 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 200 85 * 1650 0.0515

THRU (T) 20 20 1650 0.0121
LEFT (L) 524 524 3000 0.1747 0.1747

------------------------------------------------------------------------
SB RIGHT (R) 50 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 20 20 1650 0.0121
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 235 0 * 1650 0.0000

THRU (T) 813 813 3300 0.2464
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1345 1345 3300 0.4076
LEFT (L) 210 210 3000 0.0700
T + R 1365 3300 0.4136 0.4136

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.64
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 23 Live Oak/Neroly Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 20 33 98

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 20 --- 1.1 1.1 1.1 1.0 1.1 --- 114 RIGHT
STREET NAME:

THRU 151 ---> 2.2 (NO. OF LANES) 2.2<--- 271 THRU Neroly

RIGHT 78 --- 1.1 1.0 1.1 1.1 1.1 --- 66 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 259 156 158 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 158 158 1650 0.0958

THRU (T) 156 156 1650 0.0945
LEFT (L) 259 259 1650 0.1570
T + R 314 1650 0.1903 0.1903

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 33 33 1650 0.0200
LEFT (L) 98 98 1650 0.0594 0.0594
T + R 53 1650 0.0321

------------------------------------------------------------------------
EB RIGHT (R) 78 78 1650 0.0473

THRU (T) 151 151 3300 0.0458
LEFT (L) 20 20 1650 0.0121
T + R 229 3300 0.0694
T + L 171 3300 0.0518
T + R + L 249 3300 0.0755 0.0755

------------------------------------------------------------------------
WB RIGHT (R) 114 114 1650 0.0691

THRU (T) 271 271 3300 0.0821
LEFT (L) 66 66 1650 0.0400
T + R 385 3300 0.1167
T + L 337 3300 0.1021
T + R + L 451 3300 0.1367 0.1367

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 420 258 51

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 220 --- 2.0 1.0 2.0 1.0 1.1 --- 261 RIGHT
STREET NAME:

THRU 728 ---> 2.0 (NO. OF LANES) 2.1<--- 1371 THRU Laurel

RIGHT 150 --- 1.0 1.0 2.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 180 496 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 496 496 3300 0.1503
LEFT (L) 180 180 1650 0.1091 0.1091
T + R 546 3300 0.1655

------------------------------------------------------------------------
SB RIGHT (R) 420 299 * 1650 0.1812 0.1812

THRU (T) 258 258 3300 0.0782
LEFT (L) 51 51 1650 0.0309

------------------------------------------------------------------------
EB RIGHT (R) 150 0 * 1650 0.0000

THRU (T) 728 728 3300 0.2206
LEFT (L) 220 220 3000 0.0733 0.0733

------------------------------------------------------------------------
WB RIGHT (R) 261 261 1650 0.1582

THRU (T) 1371 1371 3300 0.4155
LEFT (L) 60 60 1650 0.0364
T + R 1632 3300 0.4945 0.4945

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.86
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



Cumulative (2030) With Project PM 
Mitigation



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1806 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1806 1770 3539 1770 1583
Volume (vph) 0 658 190 160 468 0 0 0 0 266 0 90
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 693 200 168 493 0 0 0 0 280 0 95
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 77
Lane Group Flow (vph) 0 883 0 168 493 0 0 0 0 280 0 18
Turn Type Prot custom custom
Protected Phases 2 1 6
Permitted Phases 7 7
Actuated Green, G (s) 47.0 13.2 64.7 16.3 16.3
Effective Green, g (s) 47.5 13.7 65.2 16.8 16.8
Actuated g/C Ratio 0.53 0.15 0.72 0.19 0.19
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 953 269 2564 330 295
v/s Ratio Prot c0.49 c0.09 0.14
v/s Ratio Perm c0.16 0.01
v/c Ratio 0.93 0.62 0.19 0.85 0.06
Uniform Delay, d1 19.6 35.7 4.0 35.4 30.1
Progression Factor 1.00 0.85 0.30 1.00 1.00
Incremental Delay, d2 16.0 4.2 0.2 18.0 0.1
Delay (s) 35.6 34.7 1.3 53.4 30.2
Level of Service D C A D C
Approach Delay (s) 35.6 9.8 0.0 47.5
Approach LOS D A A D

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3456 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3456 1770 1583
Volume (vph) 330 594 0 0 578 107 50 0 120 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 347 625 0 0 608 113 53 0 126 0 0 0
RTOR Reduction (vph) 0 0 0 0 12 0 0 0 114 0 0 0
Lane Group Flow (vph) 347 625 0 0 709 0 53 0 12 0 0 0
Turn Type Prot custom custom
Protected Phases 5 2 6
Permitted Phases 3 3
Actuated Green, G (s) 21.8 73.0 46.7 8.0 8.0
Effective Green, g (s) 22.3 73.5 47.2 8.5 8.5
Actuated g/C Ratio 0.25 0.82 0.52 0.09 0.09
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 439 2890 1812 167 150
v/s Ratio Prot c0.20 0.18 c0.21
v/s Ratio Perm c0.03 0.01
v/c Ratio 0.79 0.22 0.39 0.32 0.08
Uniform Delay, d1 31.7 1.8 12.8 38.0 37.2
Progression Factor 0.88 1.60 0.76 1.00 1.00
Incremental Delay, d2 4.2 0.1 0.6 1.1 0.2
Delay (s) 32.1 3.0 10.3 39.1 37.4
Level of Service C A B D D
Approach Delay (s) 13.4 10.3 37.9 0.0
Approach LOS B B D A

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.50
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 1.00 1.00 0.93 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1751 1770 1856 1770 1723 1714
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.94
Satd. Flow (perm) 1770 1751 1770 1856 1770 1723 1624
Volume (vph) 30 409 275 30 439 10 196 50 50 10 30 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 431 289 32 462 11 206 53 53 11 32 53
RTOR Reduction (vph) 0 24 0 0 1 0 0 39 0 0 50 0
Lane Group Flow (vph) 32 696 0 32 472 0 206 67 0 0 46 0
Turn Type Prot Prot Prot Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 4
Actuated Green, G (s) 3.2 50.6 2.4 49.8 13.9 23.5 5.1
Effective Green, g (s) 3.7 51.1 2.9 50.3 14.4 24.0 5.6
Actuated g/C Ratio 0.04 0.57 0.03 0.56 0.16 0.27 0.06
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 73 994 57 1037 283 459 101
v/s Ratio Prot 0.02 c0.40 0.02 c0.25 c0.12 0.04
v/s Ratio Perm c0.03
v/c Ratio 0.44 0.70 0.56 0.46 0.73 0.15 0.46
Uniform Delay, d1 42.1 14.0 42.9 11.7 35.9 25.2 40.7
Progression Factor 1.40 0.41 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.1 4.0 12.0 1.4 9.0 0.1 3.3
Delay (s) 63.0 9.7 55.0 13.2 44.9 25.3 44.0
Level of Service E A D B D C D
Approach Delay (s) 12.0 15.8 38.3 44.0
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.93 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1740 1770 1724 1770 1842 1770 1848
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1740 1770 1724 1770 1842 1770 1848
Volume (vph) 30 178 140 20 109 107 60 243 20 177 363 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 187 147 21 115 113 63 256 21 186 382 21
RTOR Reduction (vph) 0 51 0 0 65 0 0 5 0 0 3 0
Lane Group Flow (vph) 32 283 0 21 163 0 63 272 0 186 400 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.2 10.0 0.6 9.4 2.0 16.8 5.8 20.6
Effective Green, g (s) 1.2 10.0 0.6 9.4 2.0 16.8 5.8 20.6
Actuated g/C Ratio 0.02 0.20 0.01 0.19 0.04 0.34 0.12 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 43 354 22 329 72 629 209 774
v/s Ratio Prot c0.02 c0.16 0.01 0.09 0.04 0.15 c0.11 c0.22
v/s Ratio Perm
v/c Ratio 0.74 0.80 0.95 0.50 0.88 0.43 0.89 0.52
Uniform Delay, d1 23.8 18.6 24.3 17.8 23.5 12.5 21.4 10.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 50.5 11.9 169.9 1.2 64.5 0.5 33.5 0.6
Delay (s) 74.3 30.6 194.2 19.0 88.0 13.0 54.9 11.2
Level of Service E C F B F B D B
Approach Delay (s) 34.4 33.7 26.9 25.0
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 49.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.92 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1836 1770 1711 1770 1806 1770 1836
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1836 1770 1711 1770 1806 1770 1836
Volume (vph) 40 290 30 60 210 248 50 233 60 319 385 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 305 32 63 221 261 53 245 63 336 405 42
RTOR Reduction (vph) 0 5 0 0 55 0 0 11 0 0 5 0
Lane Group Flow (vph) 42 332 0 63 427 0 53 297 0 336 442 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.0 19.2 2.5 19.7 2.0 17.0 15.8 30.8
Effective Green, g (s) 2.0 19.2 2.5 19.7 2.0 17.0 15.8 30.8
Actuated g/C Ratio 0.03 0.27 0.04 0.28 0.03 0.24 0.22 0.44
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 50 500 63 478 50 435 397 802
v/s Ratio Prot 0.02 0.18 c0.04 c0.25 0.03 c0.16 c0.19 0.24
v/s Ratio Perm
v/c Ratio 0.84 0.66 1.00 0.89 1.06 0.68 0.85 0.55
Uniform Delay, d1 34.1 22.8 34.0 24.4 34.2 24.3 26.2 14.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.8 3.3 113.4 18.8 145.2 4.4 15.2 0.8
Delay (s) 103.9 26.1 147.4 43.2 179.5 28.7 41.4 15.6
Level of Service F C F D F C D B
Approach Delay (s) 34.7 55.2 50.8 26.7
Approach LOS C E D C

Intersection Summary
HCM Average Control Delay 39.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 70.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.97
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1716 1583 1807 1583 1770 3515 1770 3434
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1716 1583 1807 1583 1770 3515 1770 3434
Volume (vph) 250 60 389 80 50 80 378 640 30 150 610 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 63 409 84 53 84 398 674 32 158 642 158
RTOR Reduction (vph) 0 0 179 0 0 73 0 3 0 0 18 0
Lane Group Flow (vph) 159 167 230 0 137 11 398 703 0 158 782 0
Turn Type Split pm+ov Split Perm Prot Prot
Protected Phases 4 4 5 8 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 13.3 13.3 41.8 13.4 13.4 28.5 47.3 17.0 35.8
Effective Green, g (s) 13.3 13.3 42.8 14.4 14.4 29.5 48.3 18.0 36.8
Actuated g/C Ratio 0.12 0.12 0.39 0.13 0.13 0.27 0.44 0.16 0.33
Clearance Time (s) 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 203 207 616 237 207 475 1543 290 1149
v/s Ratio Prot 0.09 c0.10 0.10 c0.08 c0.22 0.20 0.09 c0.23
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.78 0.81 0.37 0.58 0.05 0.84 0.46 0.54 0.68
Uniform Delay, d1 47.0 47.1 24.0 44.9 41.8 38.0 21.6 42.2 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.31 1.40
Incremental Delay, d2 17.7 20.1 0.4 3.4 0.1 12.2 1.0 1.6 2.5
Delay (s) 64.6 67.2 24.4 48.3 41.9 50.2 22.6 56.8 46.8
Level of Service E E C D D D C E D
Approach Delay (s) 42.8 45.9 32.6 48.5
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1719 3539 1538 3433 3530 3335 1810 1583 1787 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1719 3539 1538 3433 3530 3335 1810 1583 1787 1538
Volume (vph) 40 1801 540 350 1178 20 550 40 380 30 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1896 568 368 1240 21 579 42 400 32 21 32
RTOR Reduction (vph) 0 0 63 0 1 0 0 0 20 0 0 31
Lane Group Flow (vph) 42 1896 505 368 1260 0 579 42 380 0 53 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot pm+ov Prot Split pm+ov Split Perm
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 3.6 56.0 75.3 12.4 64.8 19.3 19.3 31.7 3.3 3.3
Effective Green, g (s) 4.6 57.0 77.3 13.4 65.8 20.3 20.3 33.7 3.3 3.3
Actuated g/C Ratio 0.04 0.52 0.70 0.12 0.60 0.18 0.18 0.31 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 72 1834 1137 418 2112 615 334 485 54 46
v/s Ratio Prot 0.02 c0.54 0.08 c0.11 0.36 c0.17 0.02 0.10 c0.03
v/s Ratio Perm 0.25 0.14 0.00
v/c Ratio 0.58 1.03 0.44 0.88 0.60 0.94 0.13 0.78 0.98 0.02
Uniform Delay, d1 51.8 26.5 7.1 47.5 13.8 44.3 37.4 34.8 53.3 51.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.09 1.03 1.04 1.00 1.00
Incremental Delay, d2 11.5 30.3 0.3 18.9 0.5 22.2 0.7 7.1 115.3 0.2
Delay (s) 63.2 56.8 7.3 66.5 14.3 70.3 39.3 43.3 168.6 52.0
Level of Service E E A E B E D D F D
Approach Delay (s) 45.7 26.1 58.5 124.7
Approach LOS D C E F

Intersection Summary
HCM Average Control Delay 43.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.93 0.95 1.00 0.95 1.00 0.98
Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3299 3322 1770 1777 1770 1828
Flt Permitted 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3299 3322 1770 1777 1770 1828
Volume (vph) 20 283 239 136 213 170 89 173 76 151 213 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 298 252 143 224 179 94 182 80 159 224 32
RTOR Reduction (vph) 0 184 0 0 74 0 0 20 0 0 7 0
Lane Group Flow (vph) 0 387 0 0 472 0 94 242 0 159 249 0
Turn Type Split Split Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 12.4 13.6 5.1 13.2 7.6 15.7
Effective Green, g (s) 12.9 14.1 5.1 13.7 7.6 16.2
Actuated g/C Ratio 0.20 0.22 0.08 0.21 0.12 0.25
Clearance Time (s) 4.5 4.5 4.0 4.5 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 662 728 140 379 209 461
v/s Ratio Prot c0.12 c0.14 0.05 0.14 c0.09 c0.14
v/s Ratio Perm
v/c Ratio 0.58 0.65 0.67 0.64 0.76 0.54
Uniform Delay, d1 23.3 22.8 28.8 23.0 27.5 20.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 2.0 12.0 3.5 15.0 1.3
Delay (s) 24.6 24.8 40.7 26.5 42.5 22.1
Level of Service C C D C D C
Approach Delay (s) 24.6 24.8 30.3 29.9
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 64.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj with Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 3485 1770 3441 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 3485 1770 3441 1770 3539 1583
Volume (vph) 460 1537 310 110 1073 122 160 525 120 182 456 330
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 484 1618 326 116 1129 128 168 553 126 192 480 347
RTOR Reduction (vph) 0 0 152 0 9 0 0 20 0 0 0 202
Lane Group Flow (vph) 484 1618 174 116 1248 0 168 659 0 192 480 145
Turn Type Prot Perm Prot Prot Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 15.0 46.0 46.0 7.0 38.0 12.3 20.0 11.0 18.7 18.7
Effective Green, g (s) 15.0 46.0 46.0 7.0 38.0 12.3 20.0 11.0 18.7 18.7
Actuated g/C Ratio 0.15 0.46 0.46 0.07 0.38 0.12 0.20 0.11 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 515 1628 728 124 1324 218 688 195 662 296
v/s Ratio Prot c0.14 c0.46 0.07 0.36 0.09 c0.19 c0.11 0.14
v/s Ratio Perm 0.11 0.09
v/c Ratio 0.94 0.99 0.24 0.94 0.94 0.77 0.96 0.98 0.73 0.49
Uniform Delay, d1 42.1 26.9 16.4 46.3 30.0 42.5 39.6 44.4 38.2 36.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 25.1 20.7 0.2 60.6 13.3 15.4 24.1 59.6 3.9 1.3
Delay (s) 67.2 47.6 16.6 106.8 43.3 57.9 63.7 104.0 42.2 37.6
Level of Service E D B F D E E F D D
Approach Delay (s) 47.3 48.7 62.5 52.3
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 50.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 90.3% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 3 SR 160 SB Ramps/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 90 0 266

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 658 ---> 1.1 (NO. OF LANES) 2.0<--- 468 THRU Wilbur

RIGHT 190 --- 1.1 0.0 0.0 0.0 1.0 --- 160 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 90 90 1720 0.0523

LEFT (L) 266 266 1720 0.1547 0.1547
------------------------------------------------------------------------
EB RIGHT (R) 190 190 1720 0.1105

THRU (T) 658 658 1720 0.3826
T + R 848 1720 0.4930 0.4930

------------------------------------------------------------------------
WB THRU (T) 468 468 3440 0.1360

LEFT (L) 160 160 1720 0.0930 0.0930
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.74
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 4 SR 160 NB Ramps/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 330 --- 1.0 0.0 0.0 0.0 1.1 --- 107 RIGHT
STREET NAME:

THRU 594 ---> 2.0 (NO. OF LANES) 2.1<--- 578 THRU Wilbur

RIGHT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 0 120 Urb=B, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1720 0.0698 0.0698

LEFT (L) 50 50 1720 0.0291
------------------------------------------------------------------------
EB THRU (T) 594 594 3440 0.1727

LEFT (L) 330 330 1720 0.1919 0.1919
------------------------------------------------------------------------
WB RIGHT (R) 107 107 1720 0.0622

THRU (T) 578 578 3440 0.1680
T + R 685 3440 0.1991 0.1991

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 5 Bridgehead/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 50 30 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 409 ---> 1.1 (NO. OF LANES) 1.1<--- 439 THRU Wilbur

RIGHT 275 --- 1.1 1.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 196 50 50 Urb=B, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 50 50 1650 0.0303
LEFT (L) 196 196 1650 0.1188 0.1188
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 30 30 1650 0.0182
LEFT (L) 10 10 1650 0.0061
T + R 80 1650 0.0485
T + L 40 1650 0.0242
T + R + L 90 1650 0.0545 0.0545

------------------------------------------------------------------------
EB RIGHT (R) 275 275 1650 0.1667

THRU (T) 409 409 1650 0.2479
LEFT (L) 30 30 1650 0.0182
T + R 684 1650 0.4145 0.4145

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 439 439 1650 0.2661
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 449 1650 0.2721

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.61
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 15 Neroly/Oakley Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 363 177

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.1 --- 107 RIGHT
STREET NAME:

THRU 178 ---> 1.1 (NO. OF LANES) 1.1<--- 109 THRU Oakley

RIGHT 140 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 243 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 243 243 1650 0.1473
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 263 1650 0.1594

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 363 363 1650 0.2200
LEFT (L) 177 177 1650 0.1073
T + R 383 1650 0.2321 0.2321

------------------------------------------------------------------------
EB RIGHT (R) 140 140 1650 0.0848

THRU (T) 178 178 1650 0.1079
LEFT (L) 30 30 1650 0.0182
T + R 318 1650 0.1927 0.1927

------------------------------------------------------------------------
WB RIGHT (R) 107 107 1650 0.0648

THRU (T) 109 109 1650 0.0661
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 216 1650 0.1309

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 16 Live Oak/Oakley Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 40 385 319

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 1.1 1.0 1.1 --- 248 RIGHT
STREET NAME:

THRU 290 ---> 1.1 (NO. OF LANES) 1.1<--- 210 THRU Oakley

RIGHT 30 --- 1.1 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 233 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 233 233 1650 0.1412
LEFT (L) 50 50 1650 0.0303
T + R 293 1650 0.1776 0.1776

------------------------------------------------------------------------
SB RIGHT (R) 40 40 1650 0.0242

THRU (T) 385 385 1650 0.2333
LEFT (L) 319 319 1650 0.1933 0.1933
T + R 425 1650 0.2576

------------------------------------------------------------------------
EB RIGHT (R) 30 30 1650 0.0182

THRU (T) 290 290 1650 0.1758
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 320 1650 0.1939

------------------------------------------------------------------------
WB RIGHT (R) 248 248 1650 0.1503

THRU (T) 210 210 1650 0.1273
LEFT (L) 60 60 1650 0.0364
T + R 458 1650 0.2776 0.2776

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 17 Empire/Oakley Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 150 610 150

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 250 --- 2.1 1.1 2.1 1.0 1.0 --- 80 RIGHT
STREET NAME:

THRU 60 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Oakley

RIGHT 389 --- 1.5 1.0 2.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 378 640 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 640 640 3300 0.1939
LEFT (L) 378 378 1650 0.2291 0.2291
T + R 670 3300 0.2030

------------------------------------------------------------------------
SB RIGHT (R) 150 150 1650 0.0909

THRU (T) 610 610 3300 0.1848
LEFT (L) 150 150 1650 0.0909
T + R 760 3300 0.2303 0.2303

------------------------------------------------------------------------
EB RIGHT (R) 389 11 * 1650 0.0067

THRU (T) 60 60 1650 0.0364
LEFT (L) 250 250 3000 0.0833
T + L 310 3000 0.1033 0.1033

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 50 50 1650 0.0303
LEFT (L) 80 80 1650 0.0485
T + L 130 1650 0.0788 0.0788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.64
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1801 ---> 2.0 (NO. OF LANES) 2.1<--- 1178 THRU Main Street

RIGHT 540 --- 1.5 2.0 1.0 1.5 2.0 --- 350 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 550 40 380 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 380 188 * 1650 0.1139

THRU (T) 40 40 1650 0.0242
LEFT (L) 550 550 3000 0.1833 0.1833

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182
T + L 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 540 238 * 1650 0.1442

THRU (T) 1801 1801 3300 0.5458 0.5458
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1178 1178 3300 0.3570
LEFT (L) 350 350 3000 0.1167 0.1167
T + R 1198 3300 0.3630

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.88
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 23 Live Oak/Neroly Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 213 151

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 20 --- 1.1 1.1 1.1 1.0 1.1 --- 170 RIGHT
STREET NAME:

THRU 283 ---> 2.2 (NO. OF LANES) 2.2<--- 213 THRU Neroly

RIGHT 239 --- 1.1 1.0 1.1 1.1 1.1 --- 136 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 89 173 76 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 76 76 1650 0.0461

THRU (T) 173 173 1650 0.1048
LEFT (L) 89 89 1650 0.0539
T + R 249 1650 0.1509 0.1509

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 213 213 1650 0.1291
LEFT (L) 151 151 1650 0.0915 0.0915
T + R 243 1650 0.1473

------------------------------------------------------------------------
EB RIGHT (R) 239 239 1650 0.1448

THRU (T) 283 283 3300 0.0858
LEFT (L) 20 20 1650 0.0121
T + R 522 3300 0.1582
T + L 303 3300 0.0918
T + R + L 542 3300 0.1642 0.1642

------------------------------------------------------------------------
WB RIGHT (R) 170 170 1650 0.1030

THRU (T) 213 213 3300 0.0645
LEFT (L) 136 136 1650 0.0824
T + R 383 3300 0.1161
T + L 349 3300 0.1058
T + R + L 519 3300 0.1573 0.1573

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.56
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 WITH RAMPS Mitigation 11/01/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 330 456 182

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 460 --- 2.0 1.0 2.0 1.0 1.1 --- 122 RIGHT
STREET NAME:

THRU 1537 ---> 2.0 (NO. OF LANES) 2.1<--- 1073 THRU Laurel

RIGHT 310 --- 1.0 1.0 2.1 1.1 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 160 525 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 525 525 3300 0.1591
LEFT (L) 160 160 1650 0.0970
T + R 645 3300 0.1955 0.1955

------------------------------------------------------------------------
SB RIGHT (R) 330 77 * 1650 0.0467

THRU (T) 456 456 3300 0.1382
LEFT (L) 182 182 1650 0.1103 0.1103

------------------------------------------------------------------------
EB RIGHT (R) 310 150 * 1650 0.0909

THRU (T) 1537 1537 3300 0.4658 0.4658
LEFT (L) 460 460 3000 0.1533

------------------------------------------------------------------------
WB RIGHT (R) 122 122 1650 0.0739

THRU (T) 1073 1073 3300 0.3252
LEFT (L) 110 110 1650 0.0667 0.0667
T + R 1195 3300 0.3621

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.84
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



Cumulative (2030) No Project AM 
(Without Connector Ramps) 



HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3474 1770 3532 1777 1583 1801 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.82 1.00
Satd. Flow (perm) 1770 3474 1770 3532 1344 1583 1528 1583
Volume (vph) 20 360 50 30 810 10 140 5 20 10 5 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 379 53 32 853 11 147 5 21 11 5 21
RTOR Reduction (vph) 0 13 0 0 1 0 0 0 17 0 0 17
Lane Group Flow (vph) 21 419 0 32 863 0 0 152 4 0 16 4
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.3 30.6 1.4 30.7 11.1 11.1 11.1 11.1
Effective Green, g (s) 1.3 30.6 1.4 30.7 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.02 0.56 0.03 0.56 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 42 1929 45 1968 271 319 308 319
v/s Ratio Prot 0.01 0.12 c0.02 c0.24
v/s Ratio Perm c0.11 0.00 0.01 0.00
v/c Ratio 0.50 0.22 0.71 0.44 0.56 0.01 0.05 0.01
Uniform Delay, d1 26.6 6.2 26.6 7.1 19.8 17.6 17.8 17.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.1 0.1 41.4 0.2 2.6 0.0 0.1 0.0
Delay (s) 35.6 6.3 68.0 7.3 22.5 17.6 17.8 17.6
Level of Service D A E A C B B B
Approach Delay (s) 7.6 9.5 21.9 17.7
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 55.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 390 30 20 820 70 60
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 411 32 21 863 74 63
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 442 1332 426
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 442 1332 426
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 56 90
cM capacity (veh/h) 1118 167 628

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 442 21 863 137
Volume Left 0 21 0 74
Volume Right 32 0 0 63
cSH 1700 1118 1700 253
Volume to Capacity 0.26 0.02 0.51 0.54
Queue Length 95th (ft) 0 1 0 74
Control Delay (s) 0.0 8.3 0.0 34.9
Lane LOS A D
Approach Delay (s) 0.0 0.2 34.9
Approach LOS D

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 340 90 240 640 0 0 0 0 220 0 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 358 95 253 674 0 0 0 0 232 0 147
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 674 453 1247 1584 405 1584 1632 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 674 453 1247 1584 405 1584 1632 337
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 77 100 100 100 0 100 78
cM capacity (veh/h) 913 1104 83 83 595 60 77 659

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 453 253 337 337 232 147
Volume Left 0 253 0 0 232 0
Volume Right 95 0 0 0 0 147
cSH 1700 1104 1700 1700 60 659
Volume to Capacity 0.27 0.23 0.20 0.20 3.86 0.22
Queue Length 95th (ft) 0 22 0 0 Err 21
Control Delay (s) 0.0 9.2 0.0 0.0 Err 12.0
Lane LOS A F B
Approach Delay (s) 0.0 2.5 6115.2
Approach LOS F

Intersection Summary
Average Delay 1319.6
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 80 480 0 0 690 250 190 0 230 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 84 505 0 0 726 263 200 0 242 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 989 505 1037 1663 253 1279 1532 495
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 989 505 1037 1663 253 1279 1532 495
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 88 100 0 100 68 100 100 100
cM capacity (veh/h) 694 1056 168 84 747 75 102 520

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 84 253 253 484 505 200 242
Volume Left 84 0 0 0 0 200 0
Volume Right 0 0 0 0 263 0 242
cSH 694 1700 1700 1700 1700 168 747
Volume to Capacity 0.12 0.15 0.15 0.28 0.30 1.19 0.32
Queue Length 95th (ft) 10 0 0 0 0 272 35
Control Delay (s) 10.9 0.0 0.0 0.0 0.0 183.9 12.1
Lane LOS B F B
Approach Delay (s) 1.6 0.0 89.8
Approach LOS F

Intersection Summary
Average Delay 20.1
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 490 190 30 520 10 400 30 130 10 30 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 516 200 32 547 11 421 32 137 11 32 21

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 716 589 589 63
Volume Left (vph) 32 0 32 421 11
Volume Right (vph) 0 200 11 137 21
Hadj (s) 0.53 -0.16 0.03 0.04 -0.13
Departure Headway (s) 8.5 7.8 7.5 7.4 9.4
Degree Utilization, x 0.07 1.54 1.23 1.22 0.16
Capacity (veh/h) 416 468 485 491 378
Control Delay (s) 10.9 274.7 145.8 139.4 14.2
Approach Delay (s) 263.6 145.8 139.4 14.2
Approach LOS F F F B

Intersection Summary
Delay 184.0
HCM Level of Service F
Intersection Capacity Utilization 97.5% ICU Level of Service F
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3421 1770 3490 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3421 1770 3490 1770 1863 1583 1770 1863 1583
Volume (vph) 20 350 100 240 490 50 230 100 200 50 120 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 368 105 253 516 53 242 105 211 53 126 63
RTOR Reduction (vph) 0 33 0 0 9 0 0 0 151 0 0 53
Lane Group Flow (vph) 21 440 0 253 560 0 242 105 60 53 126 10
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 0.7 15.4 10.9 26.1 10.2 16.5 16.5 2.7 8.5 8.5
Effective Green, g (s) 1.7 17.4 12.4 28.1 11.7 18.0 18.0 3.7 10.0 10.0
Actuated g/C Ratio 0.03 0.27 0.20 0.44 0.18 0.28 0.28 0.06 0.16 0.16
Clearance Time (s) 4.0 5.0 4.5 5.0 4.5 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 47 937 346 1544 326 528 449 103 293 249
v/s Ratio Prot 0.01 c0.13 c0.14 0.16 c0.14 0.06 0.03 c0.07
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.45 0.47 0.73 0.36 0.74 0.20 0.13 0.51 0.43 0.04
Uniform Delay, d1 30.4 19.2 24.0 11.8 24.5 17.3 16.9 29.0 24.2 22.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.6 0.4 7.7 0.1 8.8 0.2 0.1 4.3 1.0 0.1
Delay (s) 37.1 19.6 31.7 11.9 33.3 17.5 17.1 33.3 25.2 22.7
Level of Service D B C B C B B C C C
Approach Delay (s) 20.3 18.0 24.2 26.3
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3410 1788 1583 1689
Flt Permitted 0.32 1.00 1.00 0.54 1.00 0.71 1.00 0.91
Satd. Flow (perm) 602 3539 1583 1002 3410 1328 1583 1553
Volume (vph) 110 340 60 20 560 180 150 30 40 30 20 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 116 358 63 21 589 189 158 32 42 32 21 84
RTOR Reduction (vph) 0 0 26 0 47 0 0 0 30 0 60 0
Lane Group Flow (vph) 116 358 37 21 731 0 0 190 12 0 77 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 27.4 27.4 27.4 27.4 27.4 12.4 12.4 12.4
Effective Green, g (s) 28.4 28.4 28.4 28.4 28.4 13.4 13.4 13.4
Actuated g/C Ratio 0.59 0.59 0.59 0.59 0.59 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 2103 941 595 2026 372 444 435
v/s Ratio Prot 0.10 c0.21
v/s Ratio Perm 0.19 0.02 0.02 c0.14 0.01 0.05
v/c Ratio 0.32 0.17 0.04 0.04 0.36 0.51 0.03 0.18
Uniform Delay, d1 4.9 4.4 4.0 4.0 5.0 14.4 12.5 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.0 0.0 0.1 1.2 0.0 0.2
Delay (s) 5.4 4.4 4.0 4.0 5.1 15.6 12.5 13.2
Level of Service A A A A A B B B
Approach Delay (s) 4.6 5.1 15.1 13.2
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 47.8 Sum of lost time (s) 6.0
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3523 1770 3539 1583 1770 1679 3433 1631
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3523 1770 3539 1583 1770 1679 3433 1631
Volume (vph) 80 340 10 20 710 70 20 10 20 40 10 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 84 358 11 21 747 74 21 11 21 42 11 53
RTOR Reduction (vph) 0 3 0 0 0 47 0 17 0 0 43 0
Lane Group Flow (vph) 84 366 0 21 747 27 21 15 0 42 21 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 4 7 8 3
Permitted Phases 6
Actuated Green, G (s) 3.7 19.4 0.5 16.2 16.2 0.5 7.7 1.1 8.3
Effective Green, g (s) 3.7 19.4 0.5 16.2 16.2 0.5 7.7 1.1 8.3
Actuated g/C Ratio 0.08 0.43 0.01 0.36 0.36 0.01 0.17 0.02 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 147 1529 20 1283 574 20 289 84 303
v/s Ratio Prot c0.05 c0.10 0.01 c0.21 0.01 0.01 c0.01 c0.01
v/s Ratio Perm 0.02
v/c Ratio 0.57 0.24 1.05 0.58 0.05 1.05 0.05 0.50 0.07
Uniform Delay, d1 19.7 8.0 22.1 11.5 9.2 22.1 15.4 21.5 15.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.3 0.1 217.8 0.7 0.0 217.8 0.1 4.6 0.1
Delay (s) 25.0 8.1 239.9 12.2 9.3 239.9 15.5 26.1 15.1
Level of Service C A F B A F B C B
Approach Delay (s) 11.2 17.6 104.4 19.5
Approach LOS B B F B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 44.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1719 3370 3335 3438 1538 1729 1538 1719 1646
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.70 1.00 0.48 1.00
Satd. Flow (perm) 1719 3370 3335 3438 1538 1269 1538 861 1646
Volume (vph) 10 330 50 910 630 90 150 10 190 40 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 347 53 958 663 95 158 11 200 42 21 32
RTOR Reduction (vph) 0 11 0 0 0 28 0 0 0 0 27 0
Lane Group Flow (vph) 11 389 0 958 663 67 0 169 200 42 26 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 0.8 28.7 41.2 69.1 69.1 17.1 100.0 17.1 17.1
Effective Green, g (s) 0.8 29.7 41.2 70.1 70.1 17.1 100.0 17.1 17.1
Actuated g/C Ratio 0.01 0.30 0.41 0.70 0.70 0.17 1.00 0.17 0.17
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 14 1001 1374 2410 1078 217 1538 147 281
v/s Ratio Prot 0.01 c0.12 c0.29 0.19 0.02
v/s Ratio Perm 0.04 c0.13 0.13 0.05
v/c Ratio 0.79 0.39 0.70 0.28 0.06 0.78 0.13 0.29 0.09
Uniform Delay, d1 49.5 27.9 24.3 5.5 4.7 39.6 0.0 36.1 34.9
Progression Factor 1.00 1.00 0.56 0.67 0.62 1.00 1.00 1.00 1.00
Incremental Delay, d2 130.6 1.1 1.5 0.3 0.1 14.8 0.2 0.4 0.1
Delay (s) 180.1 29.1 14.9 4.0 3.0 54.4 0.2 36.5 35.0
Level of Service F C B A A D A D C
Approach Delay (s) 33.1 10.1 25.0 35.7
Approach LOS C B C D

Intersection Summary
HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4781 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4781 1719 4940 1719 2707
Volume (vph) 440 120 140 1480 150 1070
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 463 126 147 1558 158 1126
RTOR Reduction (vph) 43 0 0 0 0 68
Lane Group Flow (vph) 546 0 147 1558 158 1058
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 32.8 40.0 77.8 13.2 53.2
Effective Green, g (s) 33.8 41.0 78.8 13.2 54.2
Actuated g/C Ratio 0.34 0.41 0.79 0.13 0.54
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1616 705 3893 227 1575
v/s Ratio Prot 0.11 0.09 c0.32 0.09 c0.28
v/s Ratio Perm 0.12
v/c Ratio 0.34 0.21 0.40 0.70 0.67
Uniform Delay, d1 24.7 19.0 3.3 41.5 16.5
Progression Factor 0.34 1.17 0.63 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.3 7.3 1.1
Delay (s) 9.1 22.5 2.3 48.8 17.6
Level of Service A C A D B
Approach Delay (s) 9.1 4.1 21.5
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4830 1719 4940 1538 3335 1749 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4830 1719 4940 1538 3335 1749 3335 1810 1538
Volume (vph) 160 1150 200 80 1190 380 310 210 60 100 230 120
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 1211 211 84 1253 400 326 221 63 105 242 126
RTOR Reduction (vph) 0 20 0 0 0 236 0 12 0 0 0 108
Lane Group Flow (vph) 168 1402 0 84 1253 164 326 272 0 105 242 18
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 10.0 44.1 6.0 40.1 40.1 18.9 18.9 14.0 14.0 14.0
Effective Green, g (s) 10.0 45.1 6.0 41.1 41.1 18.9 18.9 14.0 14.0 14.0
Actuated g/C Ratio 0.10 0.45 0.06 0.41 0.41 0.19 0.19 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 172 2178 103 2030 632 630 331 467 253 215
v/s Ratio Prot c0.10 c0.29 0.05 0.25 0.10 c0.16 0.03 c0.13
v/s Ratio Perm 0.11 0.01
v/c Ratio 0.98 0.64 0.82 0.62 0.26 0.52 0.82 0.22 0.96 0.08
Uniform Delay, d1 44.9 21.2 46.5 23.2 19.4 36.5 38.9 38.2 42.7 37.4
Progression Factor 0.85 0.88 1.42 0.25 0.30 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 54.4 1.2 34.0 1.3 0.9 0.3 14.3 0.1 43.9 0.1
Delay (s) 92.6 19.9 99.7 7.2 6.8 36.8 53.3 38.3 86.6 37.5
Level of Service F B F A A D D D F D
Approach Delay (s) 27.6 11.6 44.4 62.8
Approach LOS C B D E

Intersection Summary
HCM Average Control Delay 27.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 69.9% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4906 1719 4940 1719 1538
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4906 1719 4940 1719 1538
Volume (vph) 0 1250 60 50 1630 0 20 0 50 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 1316 63 53 1716 0 21 0 53 0 0 0
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 51 0 0 0
Lane Group Flow (vph) 0 1377 0 53 1716 0 21 0 2 0 0 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot custom
Protected Phases 2 1 6 3
Permitted Phases 8
Actuated Green, G (s) 75.6 7.1 86.7 4.3 4.3
Effective Green, g (s) 76.1 7.6 87.7 4.3 4.3
Actuated g/C Ratio 0.76 0.08 0.88 0.04 0.04
Clearance Time (s) 4.5 4.5 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3733 131 4332 74 66
v/s Ratio Prot 0.28 0.03 c0.35 c0.01
v/s Ratio Perm 0.00
v/c Ratio 0.37 0.40 0.40 0.28 0.03
Uniform Delay, d1 4.0 44.0 1.2 46.4 45.9
Progression Factor 1.53 1.34 0.10 1.00 1.00
Incremental Delay, d2 0.2 1.2 0.2 2.1 0.2
Delay (s) 6.3 60.2 0.3 48.5 46.1
Level of Service A E A D D
Approach Delay (s) 6.3 2.1 46.8 0.0
Approach LOS A A D A

Intersection Summary
HCM Average Control Delay 4.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



APPENDIX B: 
INTERSECTION LOS CALCULATION SHEETS 

Existing Conditions 

Near Term No Project Conditions 

Near Term With Project Conditions 

Cumulative No Project Conditions 

Cumulative With Project Conditions 

Cumulative No Project (Without Connector Ramps) Conditions 

Cumulative With Project (Without Connector Ramps) Conditions 



Existing AM 



HCM Unsignalized Intersection Capacity Analysis Existing AM
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 14 102 34 8 504 10 90 3 13 9 2 18
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 15 106 35 8 525 10 94 3 14 9 2 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 535 142 452 705 71 644 718 268
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 535 142 452 705 71 644 718 268
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 80 99 99 97 99 97
cM capacity (veh/h) 1029 1439 469 352 977 345 346 730

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 15 71 71 8 350 185 110 11 19
Volume Left 15 0 0 8 0 0 94 9 0
Volume Right 0 0 35 0 0 10 14 0 19
cSH 1029 1700 1700 1439 1700 1700 496 345 730
Volume to Capacity 0.01 0.04 0.04 0.01 0.21 0.11 0.22 0.03 0.03
Queue Length 95th (ft) 1 0 0 0 0 0 21 3 2
Control Delay (s) 8.6 0.0 0.0 7.5 0.0 0.0 14.3 15.8 10.1
Lane LOS A A B C B
Approach Delay (s) 0.8 0.1 14.3 12.2
Approach LOS B B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 33.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing AM
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 123 9 4 504 46 8
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 134 10 4 548 50 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 143 695 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 143 695 139
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 88 99
cM capacity (veh/h) 1439 407 910

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 143 4 548 59
Volume Left 0 4 0 50
Volume Right 10 0 0 9
cSH 1700 1439 1700 443
Volume to Capacity 0.08 0.00 0.32 0.13
Queue Length 95th (ft) 0 0 0 11
Control Delay (s) 0.0 7.5 0.0 14.4
Lane LOS A B
Approach Delay (s) 0.0 0.1 14.4
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 36.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing AM
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 121 27 9 453 0 0 0 0 44 0 135
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 0 125 28 9 467 0 0 0 0 45 0 139
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 467 153 391 624 139 624 638 234
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 467 153 391 624 139 624 638 234
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 88 100 82
cM capacity (veh/h) 1091 1426 442 398 884 368 390 768

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 153 9 234 234 45 139
Volume Left 0 9 0 0 45 0
Volume Right 28 0 0 0 0 139
cSH 1700 1426 1700 1700 368 768
Volume to Capacity 0.09 0.01 0.14 0.14 0.12 0.18
Queue Length 95th (ft) 0 0 0 0 10 16
Control Delay (s) 0.0 7.5 0.0 0.0 16.2 10.7
Lane LOS A C B
Approach Delay (s) 0.0 0.1 12.1
Approach LOS B

Intersection Summary
Average Delay 2.8
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing AM
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 26 139 0 0 414 74 35 0 24 0 0 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 28 148 0 0 440 79 37 0 26 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 519 148 423 722 74 609 683 260
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 519 148 423 722 74 609 683 260
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 93 100 97 100 100 100
cM capacity (veh/h) 1043 1431 504 342 973 362 360 739

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 28 74 74 294 226 37 26
Volume Left 28 0 0 0 0 37 0
Volume Right 0 0 0 0 79 0 26
cSH 1043 1700 1700 1700 1700 504 973
Volume to Capacity 0.03 0.04 0.04 0.17 0.13 0.07 0.03
Queue Length 95th (ft) 2 0 0 0 0 6 2
Control Delay (s) 8.5 0.0 0.0 0.0 0.0 12.7 8.8
Lane LOS A B A
Approach Delay (s) 1.3 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 1.2
Intersection Capacity Utilization 30.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing AM
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 24 0 139 0 0 0 475 31 3 0 16 13
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
Hourly flow rate (vph) 26 0 151 0 0 0 516 34 3 0 17 14

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 26 151 0 553 32
Volume Left (vph) 26 0 0 516 0
Volume Right (vph) 0 151 0 3 14
Hadj (s) 0.53 -0.67 0.00 0.22 -0.23
Departure Headway (s) 6.5 5.3 5.8 4.6 4.8
Degree Utilization, x 0.05 0.22 0.00 0.71 0.04
Capacity (veh/h) 514 628 559 756 692
Control Delay (s) 8.6 8.5 8.8 18.3 8.0
Approach Delay (s) 8.5 0.0 18.3 8.0
Approach LOS A A C A

Intersection Summary
Delay 15.6
HCM Level of Service C
Intersection Capacity Utilization 50.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing AM
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3371 1770 3505 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3371 1770 3505 1770 1863 1583 1770 1863 1583
Volume (vph) 13 118 55 124 411 28 181 84 111 26 68 46
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 14 131 61 138 457 31 201 93 123 29 76 51
RTOR Reduction (vph) 0 36 0 0 3 0 0 0 100 0 0 44
Lane Group Flow (vph) 14 156 0 138 485 0 201 93 23 29 76 7
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 1.2 22.0 9.2 31.0 11.3 11.3 11.3 7.4 7.4 7.4
Effective Green, g (s) 2.2 24.0 10.7 32.5 12.8 12.8 12.8 8.9 8.9 8.9
Actuated g/C Ratio 0.03 0.35 0.16 0.48 0.19 0.19 0.19 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 57 1183 277 1665 331 349 296 230 242 206
v/s Ratio Prot 0.01 0.05 c0.08 c0.14 c0.11 0.05 0.02 c0.04
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.25 0.13 0.50 0.29 0.61 0.27 0.08 0.13 0.31 0.03
Uniform Delay, d1 32.3 15.1 26.4 10.9 25.5 23.8 22.9 26.3 27.0 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 1.4 0.1 3.1 0.4 0.1 0.2 0.7 0.1
Delay (s) 34.5 15.2 27.8 11.0 28.6 24.2 23.0 26.6 27.7 26.1
Level of Service C B C B C C C C C C
Approach Delay (s) 16.5 14.7 26.0 27.0
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 68.4 Sum of lost time (s) 9.0
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 0.96 1.00 0.85 0.91
Flt Protected 0.95 1.00 1.00 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1784 1787 1583 1692
Flt Permitted 0.25 1.00 1.00 1.00 0.75 1.00 0.97
Satd. Flow (perm) 466 3539 1583 1784 1392 1583 1653
Volume (vph) 20 163 31 0 377 147 115 21 2 8 16 43
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 181 34 0 419 163 128 23 2 9 18 48
RTOR Reduction (vph) 0 0 19 0 34 0 0 0 1 0 28 0
Lane Group Flow (vph) 22 181 15 0 548 0 0 151 1 0 47 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 16.6 16.6 16.6 16.6 15.4 15.4 15.4
Effective Green, g (s) 17.6 17.6 17.6 17.6 16.4 16.4 16.4
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.41 0.41 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 205 1557 697 785 571 649 678
v/s Ratio Prot 0.05 c0.31
v/s Ratio Perm 0.05 0.01 c0.11 0.00 0.03
v/c Ratio 0.11 0.12 0.02 0.70 0.26 0.00 0.07
Uniform Delay, d1 6.6 6.6 6.3 9.1 7.8 7.0 7.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 2.7 1.1 0.0 0.2
Delay (s) 6.8 6.6 6.3 11.8 8.9 7.0 7.4
Level of Service A A A B A A A
Approach Delay (s) 6.6 11.8 8.9 7.4
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 49.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing AM
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 123 2 9 342 5 10
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 137 2 10 380 6 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 139 538 138
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 139 538 138
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 99 99
cM capacity (veh/h) 1445 501 911

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 139 390 17
Volume Left 0 10 6
Volume Right 2 0 11
cSH 1700 1445 715
Volume to Capacity 0.08 0.01 0.02
Queue Length 95th (ft) 0 1 2
Control Delay (s) 0.0 0.3 10.2
Lane LOS A B
Approach Delay (s) 0.0 0.3 10.2
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing AM
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.86 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3391 3335 3438 1538 1719 1562 1719 1650
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Satd. Flow (perm) 1719 3391 3335 3438 1538 1810 1562 1810 1650
Volume (vph) 10 170 17 1012 337 57 9 6 59 25 11 16
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 11 181 18 1077 359 61 10 6 63 27 12 17
RTOR Reduction (vph) 0 7 0 0 0 20 0 60 0 0 16 0
Lane Group Flow (vph) 11 192 0 1077 359 41 10 9 0 27 13 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 0.9 12.6 20.8 32.0 32.0 3.1 3.1 3.1 3.1
Effective Green, g (s) 0.9 12.6 20.3 32.0 32.0 2.6 2.6 2.6 2.6
Actuated g/C Ratio 0.02 0.27 0.43 0.67 0.67 0.05 0.05 0.05 0.05
Clearance Time (s) 4.0 4.0 3.5 4.0 4.0 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 33 900 1425 2316 1036 99 85 99 90
v/s Ratio Prot 0.01 c0.06 c0.32 0.10 0.01 0.01
v/s Ratio Perm 0.03 0.01 c0.01
v/c Ratio 0.33 0.21 0.76 0.16 0.04 0.10 0.11 0.27 0.14
Uniform Delay, d1 23.0 13.6 11.5 2.8 2.6 21.3 21.4 21.5 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.1 2.3 0.0 0.0 0.2 0.2 0.5 0.3
Delay (s) 28.9 13.7 13.8 2.9 2.6 21.5 21.6 22.1 21.7
Level of Service C B B A A C C C C
Approach Delay (s) 14.5 10.8 21.6 21.9
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 47.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.88
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3388 1719 3438 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3388 1719 3438 1719 2707
Volume (vph) 229 25 48 1347 59 743
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 252 27 53 1480 65 816
RTOR Reduction (vph) 6 0 0 0 0 632
Lane Group Flow (vph) 273 0 53 1480 65 184
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 64.9 16.2 84.1 7.4 23.6
Effective Green, g (s) 65.4 15.2 84.6 7.4 22.6
Actuated g/C Ratio 0.65 0.15 0.85 0.07 0.23
Clearance Time (s) 4.5 3.0 4.5 4.0 3.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 2216 261 2909 127 720
v/s Ratio Prot 0.08 0.03 c0.43 c0.04 0.04
v/s Ratio Perm 0.03
v/c Ratio 0.12 0.20 0.51 0.51 0.26
Uniform Delay, d1 6.5 37.1 2.1 44.6 31.8
Progression Factor 1.00 0.68 3.21 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.5 1.4 0.2
Delay (s) 6.6 25.5 7.2 46.0 32.0
Level of Service A C A D C
Approach Delay (s) 6.6 7.8 33.0
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 50.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (prot) 1719 3318 1719 4940 1538 1719 1759 1633 1679 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (perm) 1719 3318 1719 4940 1538 1719 1759 1633 1679 1538
Volume (vph) 59 688 208 17 1001 348 347 146 33 160 60 64
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 64 748 226 18 1088 378 377 159 36 174 65 70
RTOR Reduction (vph) 0 24 0 0 0 217 0 8 0 0 0 61
Lane Group Flow (vph) 64 950 0 18 1088 161 377 187 0 116 123 9
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 8.3 46.2 3.6 41.5 41.5 22.0 22.0 13.2 13.2 13.2
Effective Green, g (s) 7.3 47.2 2.6 42.5 42.5 21.5 21.5 12.7 12.7 12.7
Actuated g/C Ratio 0.07 0.47 0.03 0.42 0.42 0.22 0.22 0.13 0.13 0.13
Clearance Time (s) 3.0 5.0 3.0 5.0 5.0 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 125 1566 45 2100 654 370 378 207 213 195
v/s Ratio Prot 0.04 c0.29 0.01 c0.22 c0.22 0.11 0.07 c0.07
v/s Ratio Perm 0.10 0.01
v/c Ratio 0.51 0.61 0.40 0.52 0.25 1.02 0.50 0.56 0.58 0.05
Uniform Delay, d1 44.6 19.5 47.9 21.2 18.5 39.2 34.5 41.0 41.1 38.3
Progression Factor 1.00 1.02 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 1.5 2.1 0.9 0.9 51.7 0.4 2.1 2.4 0.0
Delay (s) 45.7 21.6 50.0 22.1 19.4 90.9 34.9 43.1 43.5 38.4
Level of Service D C D C B F C D D D
Approach Delay (s) 23.0 21.8 71.8 42.2
Approach LOS C C E D

Intersection Summary
HCM Average Control Delay 32.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing AM
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 859 4 4 1371 4 2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 954 4 4 1523 4 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 0
Upstream signal (ft) 1017
pX, platoon unblocked 0.86 0.86 0.86
vC, conflicting volume 959 1727 479
vC1, stage 1 conf vol 957
vC2, stage 2 conf vol 771
vCu, unblocked vol 789 1683 231
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s) 5.9
tF (s) 2.2 3.5 3.3
p0 queue free % 99 97 100
cM capacity (veh/h) 694 151 655

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 636 323 4 762 762 7
Volume Left 0 0 4 0 0 4
Volume Right 0 4 0 0 0 2
cSH 1700 1700 694 1700 1700 203
Volume to Capacity 0.37 0.19 0.01 0.45 0.45 0.03
Queue Length 95th (ft) 0 0 0 0 0 3
Control Delay (s) 0.0 0.0 10.2 0.0 0.0 23.3
Lane LOS B C
Approach Delay (s) 0.0 0.0 23.3
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing AM
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 830 27 19 1335 34 18
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 922 30 21 1483 38 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL
Median storage veh) 0
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 952 1721 476
vC1, stage 1 conf vol 937
vC2, stage 2 conf vol 784
vCu, unblocked vol 952 1721 476
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s) 5.9
tF (s) 2.2 3.5 3.3
p0 queue free % 97 74 96
cM capacity (veh/h) 699 148 527

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 615 337 21 742 742 58
Volume Left 0 0 21 0 0 38
Volume Right 0 30 0 0 0 20
cSH 1700 1700 699 1700 1700 226
Volume to Capacity 0.36 0.20 0.03 0.44 0.44 0.26
Queue Length 95th (ft) 0 0 2 0 0 25
Control Delay (s) 0.0 0.0 10.3 0.0 0.0 28.7
Lane LOS B D
Approach Delay (s) 0.0 0.1 28.7
Approach LOS D

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 46.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing AM
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 1719 1650 1758 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.70 1.00 0.79 1.00
Satd. Flow (perm) 1719 3438 1538 1719 3438 1538 1262 1650 1435 1538
Volume (vph) 74 753 31 48 1135 51 57 18 26 51 36 182
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 78 793 33 51 1195 54 60 19 27 54 38 192
RTOR Reduction (vph) 0 0 12 0 0 18 0 24 0 0 0 168
Lane Group Flow (vph) 78 793 21 51 1195 36 60 22 0 0 92 24
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 4.6 32.8 32.8 2.7 30.9 30.9 7.4 7.4 7.4 7.4
Effective Green, g (s) 3.6 33.8 33.8 1.7 31.9 31.9 6.9 6.9 6.9 6.9
Actuated g/C Ratio 0.07 0.62 0.62 0.03 0.59 0.59 0.13 0.13 0.13 0.13
Clearance Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.5 3.5 3.5 3.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 114 2136 956 54 2016 902 160 209 182 195
v/s Ratio Prot c0.05 0.23 0.03 c0.35 0.01
v/s Ratio Perm 0.01 0.02 0.05 c0.06 0.02
v/c Ratio 0.68 0.37 0.02 0.94 0.59 0.04 0.38 0.11 0.51 0.12
Uniform Delay, d1 24.8 5.1 4.0 26.3 7.1 4.8 21.8 21.0 22.2 21.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 0.0 0.0 100.6 0.3 0.0 0.5 0.1 0.8 0.1
Delay (s) 37.5 5.1 4.0 126.9 7.4 4.8 22.3 21.1 23.0 21.2
Level of Service D A A F A A C C C C
Approach Delay (s) 7.9 12.0 21.8 21.8
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 54.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing AM
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 9 21 23 3 68 145 60 297 4 44 174 6
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 10 23 25 3 75 159 66 326 4 48 191 7

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 58 237 397 246
Volume Left (vph) 10 3 66 48
Volume Right (vph) 25 159 4 7
Hadj (s) -0.19 -0.37 0.06 0.06
Departure Headway (s) 5.9 5.3 5.2 5.4
Degree Utilization, x 0.10 0.35 0.57 0.37
Capacity (veh/h) 503 610 660 624
Control Delay (s) 9.5 11.2 14.9 11.5
Approach Delay (s) 9.5 11.2 14.9 11.5
Approach LOS A B B B

Intersection Summary
Delay 12.7
HCM Level of Service B
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing AM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 1 61 11 19 147 9 56 35 8 6 23 2
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 1 68 12 21 163 10 62 39 9 7 26 2

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 81 194 110 34
Volume Left (vph) 1 21 62 7
Volume Right (vph) 12 10 9 2
Hadj (s) -0.05 0.02 0.10 0.03
Departure Headway (s) 4.4 4.4 4.7 4.7
Degree Utilization, x 0.10 0.24 0.14 0.05
Capacity (veh/h) 778 787 724 706
Control Delay (s) 7.9 8.7 8.5 7.9
Approach Delay (s) 7.9 8.7 8.5 7.9
Approach LOS A A A A

Intersection Summary
Delay 8.4
HCM Level of Service A
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing AM
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1708 1583 1804 1583 1770 3534 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1708 1583 1804 1583 1770 3534 1770 1863 1583
Volume (vph) 45 7 90 12 6 15 165 369 4 41 250 52
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 49 8 98 13 7 16 179 401 4 45 272 57
RTOR Reduction (vph) 0 0 91 0 0 15 0 0 0 0 0 31
Lane Group Flow (vph) 28 29 7 0 20 1 179 405 0 45 272 26
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 4.7 4.7 4.7 2.6 2.6 10.6 37.1 1.8 28.3 28.3
Effective Green, g (s) 4.7 4.7 4.7 3.6 3.6 11.6 38.1 2.8 29.3 29.3
Actuated g/C Ratio 0.07 0.07 0.07 0.06 0.06 0.18 0.58 0.04 0.45 0.45
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 123 114 100 87 315 2065 76 837 711
v/s Ratio Prot 0.02 c0.02 c0.01 c0.10 0.11 0.03 c0.15
v/s Ratio Perm 0.00 0.00 0.02
v/c Ratio 0.23 0.24 0.06 0.20 0.01 0.57 0.20 0.59 0.32 0.04
Uniform Delay, d1 28.5 28.6 28.2 29.4 29.1 24.5 6.4 30.6 11.6 10.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 1.0 0.2 1.0 0.0 2.3 0.0 11.8 0.2 0.0
Delay (s) 29.5 29.5 28.4 30.4 29.2 26.9 6.4 42.4 11.8 10.1
Level of Service C C C C C C A D B B
Approach Delay (s) 28.8 29.9 12.7 15.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 65.2 Sum of lost time (s) 16.0
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3537 3335 1810 1583 1803 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3537 3335 1810 1583 1803 1538
Volume (vph) 10 666 175 119 775 3 323 4 102 10 49 30
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 740 194 132 861 3 359 4 113 11 54 33
RTOR Reduction (vph) 0 0 124 0 0 0 0 0 89 0 0 31
Lane Group Flow (vph) 11 740 70 132 864 0 359 4 24 0 65 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.0 24.2 24.2 8.3 31.5 13.6 13.6 13.6 4.5 4.5
Effective Green, g (s) 2.0 25.2 25.2 9.3 32.5 14.6 14.6 14.6 4.5 4.5
Actuated g/C Ratio 0.03 0.36 0.36 0.13 0.47 0.21 0.21 0.21 0.06 0.06
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 1281 557 237 1652 700 380 332 117 99
v/s Ratio Prot 0.01 c0.21 c0.07 0.24 c0.11 0.00 c0.04
v/s Ratio Perm 0.05 0.01 0.00
v/c Ratio 0.22 0.58 0.13 0.56 0.52 0.51 0.01 0.07 0.56 0.02
Uniform Delay, d1 33.0 17.9 14.8 28.2 13.1 24.4 21.8 22.1 31.6 30.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.6 0.1 2.8 0.3 0.6 0.0 0.1 5.6 0.1
Delay (s) 35.4 18.5 14.9 31.0 13.4 25.0 21.8 22.2 37.2 30.6
Level of Service D B B C B C C C D C
Approach Delay (s) 18.0 15.7 24.3 35.0
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 69.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 50.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3480 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3480 1770 1583
Volume (vph) 68 759 728 91 200 117
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 76 843 809 101 222 130
RTOR Reduction (vph) 0 0 9 0 0 105
Lane Group Flow (vph) 76 843 901 0 222 25
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 5.0 37.1 28.1 10.9 10.9
Effective Green, g (s) 5.0 38.1 29.1 10.9 10.9
Actuated g/C Ratio 0.09 0.67 0.51 0.19 0.19
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 155 2366 1777 338 303
v/s Ratio Prot c0.04 0.24 c0.26 c0.13
v/s Ratio Perm 0.02
v/c Ratio 0.49 0.36 0.51 0.66 0.08
Uniform Delay, d1 24.8 4.1 9.2 21.3 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 0.1 0.2 4.6 0.1
Delay (s) 27.2 4.2 9.4 25.9 19.1
Level of Service C A A C B
Approach Delay (s) 6.1 9.4 23.4
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 10.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 57.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1862 1770 1583 1678
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.92
Satd. Flow (perm) 1770 1863 1583 1770 1862 1405 1583 1575
Volume (vph) 1 912 46 17 764 1 52 0 20 2 0 3
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 1 1013 51 19 849 1 58 0 22 2 0 3
RTOR Reduction (vph) 0 0 12 0 0 0 0 20 0 0 3 0
Lane Group Flow (vph) 1 1013 39 19 850 0 58 2 0 0 2 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.8 75.3 75.3 1.7 76.2 8.6 8.6 9.1
Effective Green, g (s) 0.8 76.3 76.3 1.7 77.2 9.1 9.1 9.1
Actuated g/C Ratio 0.01 0.77 0.77 0.02 0.78 0.09 0.09 0.09
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 14 1434 1219 30 1451 129 145 145
v/s Ratio Prot 0.00 c0.54 c0.01 0.46 0.00
v/s Ratio Perm 0.02 c0.04 0.00
v/c Ratio 0.07 0.71 0.03 0.63 0.59 0.45 0.01 0.02
Uniform Delay, d1 48.8 5.8 2.7 48.4 4.5 42.6 40.9 40.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 1.6 0.0 36.3 0.6 2.5 0.0 0.0
Delay (s) 50.9 7.4 2.7 84.7 5.1 45.1 41.0 41.0
Level of Service D A A F A D D D
Approach Delay (s) 7.2 6.8 44.0 41.0
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 8.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 99.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.8% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing AM
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3466 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3466 1770 3539
Volume (vph) 83 217 306 49 74 292
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 92 241 340 54 82 324
RTOR Reduction (vph) 0 196 19 0 0 0
Lane Group Flow (vph) 92 45 375 0 82 324
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 7.2 7.2 16.0 4.1 24.1
Effective Green, g (s) 7.7 7.7 17.0 4.1 25.1
Actuated g/C Ratio 0.19 0.19 0.42 0.10 0.62
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 334 299 1444 178 2177
v/s Ratio Prot c0.05 c0.11 c0.05 0.09
v/s Ratio Perm 0.03
v/c Ratio 0.28 0.15 0.26 0.46 0.15
Uniform Delay, d1 14.2 13.8 7.8 17.3 3.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.1 1.9 0.0
Delay (s) 14.6 14.1 7.9 19.2 3.4
Level of Service B B A B A
Approach Delay (s) 14.2 7.9 6.6
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.29
Actuated Cycle Length (s) 40.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 30.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing AM
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.71 1.00 1.00 0.69 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1330 1863 1583 1285 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 37 92 60 97 59 278 27 401 95 327 488 4
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 41 102 67 108 66 309 30 446 106 363 542 4
RTOR Reduction (vph) 0 0 56 0 0 260 0 0 60 0 0 1
Lane Group Flow (vph) 41 102 11 108 66 49 30 446 46 363 542 3
Turn Type Perm Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 12.7 12.7 12.7 12.7 12.7 12.7 2.7 34.7 34.7 20.2 52.2 52.2
Effective Green, g (s) 12.7 12.7 12.7 12.7 12.7 12.7 2.7 34.7 34.7 20.2 52.2 52.2
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.16 0.03 0.44 0.44 0.25 0.66 0.66
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 297 253 205 297 253 60 1543 690 449 2321 1038
v/s Ratio Prot 0.05 0.04 0.02 c0.13 c0.21 0.15
v/s Ratio Perm 0.03 0.01 c0.08 0.03 0.03 0.00
v/c Ratio 0.19 0.34 0.04 0.53 0.22 0.19 0.50 0.29 0.07 0.81 0.23 0.00
Uniform Delay, d1 29.0 29.7 28.3 30.7 29.1 29.0 37.8 14.5 13.0 27.9 5.6 4.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.7 0.1 2.4 0.4 0.4 6.4 0.5 0.2 10.3 0.2 0.0
Delay (s) 29.5 30.4 28.4 33.1 29.5 29.4 44.2 15.0 13.2 38.2 5.8 4.7
Level of Service C C C C C C D B B D A A
Approach Delay (s) 29.6 30.2 16.2 18.7
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 79.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing AM
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 5 70 22 53 168 72 19 137 31 70 313 33
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 6 78 24 59 187 80 21 152 34 78 348 37

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 108 326 208 426 37
Volume Left (vph) 6 59 21 78 0
Volume Right (vph) 24 80 34 0 37
Hadj (s) -0.09 -0.08 -0.05 0.13 -0.67
Departure Headway (s) 6.7 6.1 6.3 6.4 5.6
Degree Utilization, x 0.20 0.55 0.36 0.76 0.06
Capacity (veh/h) 453 550 516 546 616
Control Delay (s) 11.3 16.4 12.9 25.5 7.7
Approach Delay (s) 11.3 16.4 12.9 24.1
Approach LOS B C B C

Intersection Summary
Delay 18.5
HCM Level of Service C
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 46 68 26

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 13 --- 1.0 1.0 1.0 1.0 1.1 --- 28 RIGHT
STREET NAME:

THRU 118 ---> 2.1 (NO. OF LANES) 2.1<--- 411 THRU 18th St

RIGHT 55 --- 1.1 1.0 1.1 1.1 1.0 --- 124 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 181 84 111 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 111 111 1650 0.0673

THRU (T) 84 84 1650 0.0509
LEFT (L) 181 181 1650 0.1097
T + R 195 1650 0.1182 0.1182

------------------------------------------------------------------------
SB RIGHT (R) 46 33 * 1650 0.0200

THRU (T) 68 68 1650 0.0412 0.0412
LEFT (L) 26 26 1650 0.0158

------------------------------------------------------------------------
EB RIGHT (R) 55 55 1650 0.0333

THRU (T) 118 118 3300 0.0358
LEFT (L) 13 13 1650 0.0079 0.0079
T + R 173 3300 0.0524

------------------------------------------------------------------------
WB RIGHT (R) 28 28 1650 0.0170

THRU (T) 411 411 3300 0.1245
LEFT (L) 124 124 1650 0.0752
T + R 439 3300 0.1330 0.1330

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.30
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 43 16 8

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.1 1.1 --- 147 RIGHT
STREET NAME:

THRU 163 ---> 2.0 (NO. OF LANES) 1.1<--- 377 THRU 18th St

RIGHT 31 --- 1.0 1.1 1.1 1.0 1.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 115 21 2 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 2 2 1650 0.0012

THRU (T) 21 21 1650 0.0127
LEFT (L) 115 115 1650 0.0697 0.0697
T + L 136 1650 0.0824

------------------------------------------------------------------------
SB RIGHT (R) 43 43 1650 0.0261

THRU (T) 16 16 1650 0.0097
LEFT (L) 8 8 1650 0.0048
T + R 59 1650 0.0358
T + L 24 1650 0.0145
T + R + L 67 1650 0.0406 0.0406

------------------------------------------------------------------------
EB RIGHT (R) 31 0 * 1650 0.0000

THRU (T) 163 163 3300 0.0494
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 147 147 1650 0.0891

THRU (T) 377 377 1650 0.2285
LEFT (L) 0 0 1650 0.0000
T + R 524 1650 0.3176 0.3176

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 16 11 25

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 57 RIGHT
STREET NAME:

THRU 170 ---> 2.1 (NO. OF LANES) 2.0<--- 337 THRU Main Street

RIGHT 17 --- 1.1 1.0 1.1 1.1 2.0 --- 1012 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 9 6 59 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 59 59 1650 0.0358

THRU (T) 6 6 1650 0.0036
LEFT (L) 9 9 1650 0.0055
T + R 65 1650 0.0394 0.0394

------------------------------------------------------------------------
SB RIGHT (R) 16 16 1650 0.0097

THRU (T) 11 11 1650 0.0067
LEFT (L) 25 25 1650 0.0152 0.0152
T + R 27 1650 0.0164

------------------------------------------------------------------------
EB RIGHT (R) 17 17 1650 0.0103

THRU (T) 170 170 3300 0.0515
LEFT (L) 10 10 1650 0.0061
T + R 187 3300 0.0567 0.0567

------------------------------------------------------------------------
WB RIGHT (R) 57 32 * 1650 0.0194

THRU (T) 337 337 3300 0.1021
LEFT (L) 1012 1012 3000 0.3373 0.3373

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 229 ---> 2.1 (NO. OF LANES) 2.0<--- 1347 THRU Main Street

RIGHT 25 --- 1.1 1.0 0.0 2.0 1.0 --- 48 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 59 0 743 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 743 695 * 3127 0.2223 0.2223

LEFT (L) 59 59 1720 0.0343
------------------------------------------------------------------------
EB RIGHT (R) 25 25 1720 0.0145

THRU (T) 229 229 3440 0.0666
T + R 254 3440 0.0738

------------------------------------------------------------------------
WB THRU (T) 1347 1347 3440 0.3916 0.3916

LEFT (L) 48 48 1720 0.0279
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.61
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 64 60 160

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 59 --- 1.0 1.5 1.1 2.1 1.0 --- 348 RIGHT
STREET NAME:

THRU 688 ---> 2.1 (NO. OF LANES) 3.0<--- 1001 THRU Main Street

RIGHT 208 --- 1.1 1.0 1.1 1.1 1.0 --- 17 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 347 146 33 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 33 33 1650 0.0200

THRU (T) 146 146 1650 0.0885
LEFT (L) 347 347 1650 0.2103 0.2103
T + R 179 1650 0.1085

------------------------------------------------------------------------
SB RIGHT (R) 64 5 * 1650 0.0030

THRU (T) 60 60 1650 0.0364
LEFT (L) 160 160 3000 0.0533
T + L 220 3000 0.0733 0.0733

------------------------------------------------------------------------
EB RIGHT (R) 208 208 1650 0.1261

THRU (T) 688 688 3300 0.2085
LEFT (L) 59 59 1650 0.0358
T + R 896 3300 0.2715 0.2715

------------------------------------------------------------------------
WB RIGHT (R) 348 260 * 1650 0.1576

THRU (T) 1001 1001 4950 0.2022
LEFT (L) 17 17 1650 0.0103 0.0103

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 182 36 51

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 74 --- 1.0 1.0 1.1 1.1 1.0 --- 51 RIGHT
STREET NAME:

THRU 753 ---> 2.0 (NO. OF LANES) 2.0<--- 1135 THRU Main Street

RIGHT 31 --- 1.0 1.0 1.1 1.1 1.0 --- 48 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 57 18 26 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 26 26 1650 0.0158

THRU (T) 18 18 1650 0.0109
LEFT (L) 57 57 1650 0.0345 0.0345
T + R 44 1650 0.0267

------------------------------------------------------------------------
SB RIGHT (R) 182 108 * 1650 0.0655 0.0655

THRU (T) 36 36 1650 0.0218
LEFT (L) 51 51 1650 0.0309
T + L 87 1650 0.0527

------------------------------------------------------------------------
EB RIGHT (R) 31 0 * 1650 0.0000

THRU (T) 753 753 3300 0.2282
LEFT (L) 74 74 1650 0.0448 0.0448

------------------------------------------------------------------------
WB RIGHT (R) 51 0 * 1650 0.0000

THRU (T) 1135 1135 3300 0.3439 0.3439
LEFT (L) 48 48 1650 0.0291

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 52 250 41

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 45 --- 2.1 1.0 1.0 1.0 1.0 --- 15 RIGHT
STREET NAME:

THRU 7 ---> 1.1 (NO. OF LANES) 1.1<--- 6 THRU Oakley Road

RIGHT 90 --- 1.0 1.0 2.1 1.1 1.1 --- 12 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 165 369 4 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 4 4 1720 0.0023

THRU (T) 369 369 3440 0.1073
LEFT (L) 165 165 1720 0.0959 0.0959
T + R 373 3440 0.1084

------------------------------------------------------------------------
SB RIGHT (R) 52 27 * 1720 0.0157

THRU (T) 250 250 1720 0.1453 0.1453
LEFT (L) 41 41 1720 0.0238

------------------------------------------------------------------------
EB RIGHT (R) 90 0 * 1720 0.0000

THRU (T) 7 7 1720 0.0041
LEFT (L) 45 45 3127 0.0144
T + L 52 3127 0.0166 0.0166

------------------------------------------------------------------------
WB RIGHT (R) 15 0 * 1720 0.0000

THRU (T) 6 6 1720 0.0035
LEFT (L) 12 12 1720 0.0070
T + L 18 1720 0.0105 0.0105

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.27
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 30 49 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 3 RIGHT
STREET NAME:

THRU 666 ---> 2.0 (NO. OF LANES) 2.1<--- 775 THRU Main Street

RIGHT 175 --- 1.0 2.0 1.0 1.0 1.0 --- 119 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 323 4 102 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 102 0 * 1800 0.0000

THRU (T) 4 4 1800 0.0022
LEFT (L) 323 323 3273 0.0987 0.0987

------------------------------------------------------------------------
SB RIGHT (R) 30 20 * 1800 0.0111

THRU (T) 49 49 1800 0.0272
LEFT (L) 10 10 1800 0.0056
T + L 59 1800 0.0328 0.0328

------------------------------------------------------------------------
EB RIGHT (R) 175 0 * 1800 0.0000

THRU (T) 666 666 3600 0.1850 0.1850
LEFT (L) 10 10 1800 0.0056

------------------------------------------------------------------------
WB RIGHT (R) 3 3 1800 0.0017

THRU (T) 775 775 3600 0.2153
LEFT (L) 119 119 1800 0.0661 0.0661
T + R 778 3600 0.2161

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.38
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 117 0 200

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 68 --- 1.0 1.0 0.0 1.0 1.1 --- 91 RIGHT
STREET NAME:

THRU 759 ---> 2.0 (NO. OF LANES) 2.1<--- 728 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 117 49 * 1720 0.0285

LEFT (L) 200 200 1720 0.1163 0.1163
------------------------------------------------------------------------
EB THRU (T) 759 759 3440 0.2206

LEFT (L) 68 68 1720 0.0395 0.0395
------------------------------------------------------------------------
WB RIGHT (R) 91 91 1720 0.0529

THRU (T) 728 728 3440 0.2116
T + R 819 3440 0.2381 0.2381

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 3 0 2

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 1 --- 1.0 1.1 1.1 1.1 1.1 --- 1 RIGHT
STREET NAME:

THRU 912 ---> 1.0 (NO. OF LANES) 1.1<--- 764 THRU Main Street

RIGHT 46 --- 1.0 1.0 1.1 1.1 1.0 --- 17 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 52 0 20 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1720 0.0116

THRU (T) 0 0 1720 0.0000
LEFT (L) 52 52 1720 0.0302 0.0302
T + R 20 1720 0.0116

------------------------------------------------------------------------
SB RIGHT (R) 3 3 1720 0.0017

THRU (T) 0 0 1720 0.0000
LEFT (L) 2 2 1720 0.0012
T + R 3 1720 0.0017
T + L 2 1720 0.0012
T + R + L 5 1720 0.0029 0.0029

------------------------------------------------------------------------
EB RIGHT (R) 46 0 * 1720 0.0000

THRU (T) 912 912 1720 0.5302 0.5302
LEFT (L) 1 1 1720 0.0006

------------------------------------------------------------------------
WB RIGHT (R) 1 1 1720 0.0006

THRU (T) 764 764 1720 0.4442
LEFT (L) 17 17 1720 0.0099 0.0099
T + R 765 1720 0.4448

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 292 74

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 217 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 83 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 306 49 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 49 49 1720 0.0285

THRU (T) 306 306 3440 0.0890
T + R 355 3440 0.1032 0.1032

------------------------------------------------------------------------
SB THRU (T) 292 292 3440 0.0849

LEFT (L) 74 74 1720 0.0430 0.0430
------------------------------------------------------------------------
WB RIGHT (R) 217 143 * 1720 0.0831 0.0831

LEFT (L) 83 83 1720 0.0483
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.23
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 4 488 327

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 37 --- 1.0 1.0 2.0 1.0 1.0 --- 278 RIGHT
STREET NAME:

THRU 92 ---> 1.0 (NO. OF LANES) 1.0<--- 59 THRU Cypress

RIGHT 60 --- 1.0 1.0 2.0 1.0 1.0 --- 97 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 27 401 95 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 95 0 * 1650 0.0000

THRU (T) 401 401 3300 0.1215 0.1215
LEFT (L) 27 27 1650 0.0164

------------------------------------------------------------------------
SB RIGHT (R) 4 0 * 1650 0.0000

THRU (T) 488 488 3300 0.1479
LEFT (L) 327 327 1650 0.1982 0.1982

------------------------------------------------------------------------
EB RIGHT (R) 60 33 * 1650 0.0200

THRU (T) 92 92 1650 0.0558 0.0558
LEFT (L) 37 37 1650 0.0224

------------------------------------------------------------------------
WB RIGHT (R) 278 0 * 1650 0.0000

THRU (T) 59 59 1650 0.0358
LEFT (L) 97 97 1650 0.0588 0.0588

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.AM,CAP=



Existing PM 



HCM Unsignalized Intersection Capacity Analysis Existing PM
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 14 364 151 24 162 6 55 0 30 13 3 15
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 16 404 168 27 180 7 61 0 33 14 3 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 187 572 681 759 286 503 840 93
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 187 572 681 759 286 503 840 93
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 97 81 100 95 97 99 98
cM capacity (veh/h) 1385 997 318 322 711 418 289 945

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1 SB 2
Volume Total 16 270 303 27 120 67 94 18 17
Volume Left 16 0 0 27 0 0 61 14 0
Volume Right 0 0 168 0 0 7 33 0 17
cSH 1385 1700 1700 997 1700 1700 395 385 945
Volume to Capacity 0.01 0.16 0.18 0.03 0.07 0.04 0.24 0.05 0.02
Queue Length 95th (ft) 1 0 0 2 0 0 23 4 1
Control Delay (s) 7.6 0.0 0.0 8.7 0.0 0.0 16.9 14.8 8.9
Lane LOS A A C B A
Approach Delay (s) 0.2 1.1 16.9 11.9
Approach LOS C B

Intersection Summary
Average Delay 2.5
Intersection Capacity Utilization 38.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing PM
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 367 90 8 142 24 11
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 382 94 8 148 25 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 476 594 429
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 476 594 429
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 95 98
cM capacity (veh/h) 1086 464 626

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 476 8 148 36
Volume Left 0 8 0 25
Volume Right 94 0 0 11
cSH 1700 1086 1700 505
Volume to Capacity 0.28 0.01 0.09 0.07
Queue Length 95th (ft) 0 1 0 6
Control Delay (s) 0.0 8.3 0.0 12.7
Lane LOS A B
Approach Delay (s) 0.0 0.4 12.7
Approach LOS B

Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 34.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing PM
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 456 85 32 146 0 0 0 0 118 0 58
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 507 94 36 162 0 0 0 0 131 0 64
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 162 601 706 787 554 787 834 81
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 162 601 706 787 554 787 834 81
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 96 100 100 100 52 100 93
cM capacity (veh/h) 1414 972 293 310 476 274 291 962

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 601 36 81 81 131 64
Volume Left 0 36 0 0 131 0
Volume Right 94 0 0 0 0 64
cSH 1700 972 1700 1700 274 962
Volume to Capacity 0.35 0.04 0.05 0.05 0.48 0.07
Queue Length 95th (ft) 0 3 0 0 61 5
Control Delay (s) 0.0 8.8 0.0 0.0 29.6 9.0
Lane LOS A D A
Approach Delay (s) 0.0 1.6 22.8
Approach LOS C

Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing PM
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 107 467 0 0 147 104 18 0 20 0 0 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 119 519 0 0 163 116 20 0 22 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 279 519 838 1036 259 718 978 139
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 279 519 838 1036 259 718 978 139
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 91 100 92 100 97 100 100 100
cM capacity (veh/h) 1281 1043 240 209 739 285 226 883

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 119 259 259 109 170 20 22
Volume Left 119 0 0 0 0 20 0
Volume Right 0 0 0 0 116 0 22
cSH 1281 1700 1700 1700 1700 240 739
Volume to Capacity 0.09 0.15 0.15 0.06 0.10 0.08 0.03
Queue Length 95th (ft) 8 0 0 0 0 7 2
Control Delay (s) 8.1 0.0 0.0 0.0 0.0 21.3 10.0
Lane LOS A C B
Approach Delay (s) 1.5 0.0 15.4
Approach LOS C

Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing PM
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 34 0 453 0 0 0 210 36 0 0 31 41
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 36 0 477 0 0 0 221 38 0 0 33 43

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 36 477 0 259 76
Volume Left (vph) 36 0 0 221 0
Volume Right (vph) 0 477 0 0 43
Hadj (s) 0.53 -0.67 0.00 0.20 -0.31
Departure Headway (s) 6.0 4.8 5.7 5.5 5.3
Degree Utilization, x 0.06 0.63 0.00 0.39 0.11
Capacity (veh/h) 578 734 580 610 613
Control Delay (s) 8.2 14.4 8.7 12.0 8.9
Approach Delay (s) 14.0 0.0 12.0 8.9
Approach LOS B A B A

Intersection Summary
Delay 12.9
HCM Level of Service B
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing PM
6: Big Break Road & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3342 1770 3502 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3342 1770 3502 1770 1863 1583 1770 1863 1583
Volume (vph) 39 394 233 212 292 22 158 151 237 50 117 27
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 41 410 243 221 304 23 165 157 247 52 122 28
RTOR Reduction (vph) 0 54 0 0 3 0 0 0 135 0 0 24
Lane Group Flow (vph) 41 599 0 221 324 0 165 157 112 52 122 4
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 4.2 28.3 11.8 36.9 10.4 10.4 10.4 8.3 8.3 8.3
Effective Green, g (s) 5.2 30.3 13.3 38.4 11.9 11.9 11.9 9.8 9.8 9.8
Actuated g/C Ratio 0.07 0.39 0.17 0.50 0.15 0.15 0.15 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 1310 305 1740 272 287 244 224 236 201
v/s Ratio Prot 0.02 c0.18 c0.12 0.09 c0.09 0.08 0.03 c0.07
v/s Ratio Perm 0.07 0.00
v/c Ratio 0.34 0.46 0.72 0.19 0.61 0.55 0.46 0.23 0.52 0.02
Uniform Delay, d1 34.4 17.4 30.3 10.8 30.5 30.2 29.8 30.4 31.5 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.3 8.3 0.1 3.8 2.1 1.4 0.5 1.9 0.0
Delay (s) 36.2 17.7 38.5 10.8 34.3 32.3 31.1 30.9 33.4 29.6
Level of Service D B D B C C C C C C
Approach Delay (s) 18.8 22.0 32.4 32.3
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 77.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
7: Big Break Road & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 1844 1787 1583 1762
Flt Permitted 0.53 1.00 1.00 0.47 1.00 0.75 1.00 0.89
Satd. Flow (perm) 981 3539 1583 884 1844 1402 1583 1591
Volume (vph) 32 463 108 3 322 23 82 14 4 30 42 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 34 487 114 3 339 24 86 15 4 32 44 32
RTOR Reduction (vph) 0 0 38 0 2 0 0 0 3 0 20 0
Lane Group Flow (vph) 34 487 76 3 361 0 0 101 1 0 88 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 30.6 30.6 30.6 30.6 30.6 8.2 8.2 8.2
Effective Green, g (s) 32.6 32.6 32.6 32.6 32.6 10.2 10.2 10.2
Actuated g/C Ratio 0.67 0.67 0.67 0.67 0.67 0.21 0.21 0.21
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 655 2364 1057 591 1232 293 331 333
v/s Ratio Prot 0.14 c0.20
v/s Ratio Perm 0.03 0.05 0.00 c0.07 0.00 0.06
v/c Ratio 0.05 0.21 0.07 0.01 0.29 0.34 0.00 0.26
Uniform Delay, d1 2.8 3.1 2.8 2.7 3.3 16.5 15.3 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.0 0.0 0.0 0.1 0.7 0.0 0.4
Delay (s) 2.8 3.2 2.9 2.7 3.5 17.2 15.3 16.6
Level of Service A A A A A B B B
Approach Delay (s) 3.1 3.5 17.1 16.6
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 5.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 6.0
Intersection Capacity Utilization 44.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing PM
8: Big Break Road & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 366 6 5 319 0 17
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Hourly flow rate (vph) 373 6 5 326 0 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 380 712 377
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 380 712 377
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 97
cM capacity (veh/h) 1179 397 670

Direction, Lane # EB 1 WB 1 NB 1
Volume Total 380 331 17
Volume Left 0 5 0
Volume Right 6 0 17
cSH 1700 1179 670
Volume to Capacity 0.22 0.00 0.03
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.2 10.5
Lane LOS A B
Approach Delay (s) 0.0 0.2 10.5
Approach LOS B

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing PM
9: Big Break Road & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.87 1.00 0.95
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3367 3335 3438 1538 1719 1572 1719 1721
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.73 1.00 0.67 1.00
Satd. Flow (perm) 1719 3367 3335 3438 1538 1316 1572 1213 1721
Volume (vph) 13 334 54 849 282 96 10 16 114 74 30 14
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 14 348 56 884 294 100 10 17 119 77 31 15
RTOR Reduction (vph) 0 11 0 0 0 36 0 105 0 0 13 0
Lane Group Flow (vph) 14 393 0 884 294 64 10 31 0 77 33 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 1.0 15.8 19.5 33.8 33.8 6.8 6.8 6.8 6.8
Effective Green, g (s) 1.0 15.8 19.0 33.8 33.8 6.3 6.3 6.3 6.3
Actuated g/C Ratio 0.02 0.30 0.36 0.64 0.64 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 4.0 3.5 4.0 4.0 3.5 3.5 3.5 3.5
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 32 1002 1193 2188 979 156 187 144 204
v/s Ratio Prot 0.01 c0.12 c0.27 0.09 0.02 0.02
v/s Ratio Perm 0.04 0.01 c0.06
v/c Ratio 0.44 0.39 0.74 0.13 0.07 0.06 0.17 0.53 0.16
Uniform Delay, d1 25.8 14.8 14.9 3.8 3.7 20.8 21.0 22.0 21.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.3 0.3 2.5 0.0 0.0 0.1 0.2 1.9 0.1
Delay (s) 35.1 15.1 17.4 3.9 3.7 20.8 21.2 23.9 21.2
Level of Service D B B A A C C C C
Approach Delay (s) 15.8 13.2 21.2 22.9
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 53.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
10: Big Break Road & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.88
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3408 1719 3438 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3408 1719 3438 1719 2707
Volume (vph) 491 31 48 1164 63 1585
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 511 32 50 1212 66 1651
RTOR Reduction (vph) 4 0 0 0 0 279
Lane Group Flow (vph) 539 0 50 1212 66 1372
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 61.7 48.5 113.2 8.3 56.8
Effective Green, g (s) 62.2 47.5 113.7 8.3 55.8
Actuated g/C Ratio 0.48 0.37 0.87 0.06 0.43
Clearance Time (s) 4.5 3.0 4.5 4.0 3.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1631 628 3007 110 1245
v/s Ratio Prot 0.16 0.03 c0.35 0.04 c0.40
v/s Ratio Perm 0.10
v/c Ratio 0.33 0.08 0.40 0.60 1.10
Uniform Delay, d1 21.0 27.0 1.6 59.2 37.1
Progression Factor 1.00 0.74 3.59 1.00 1.00
Incremental Delay, d2 0.5 0.0 0.3 5.8 58.4
Delay (s) 21.5 20.1 6.0 65.0 95.5
Level of Service C C A E F
Approach Delay (s) 21.5 6.6 94.3
Approach LOS C A F

Intersection Summary
HCM Average Control Delay 51.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 4.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
11: Big Break Road & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (prot) 1719 3313 1719 4940 1538 1719 1725 1633 1680 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (perm) 1719 3313 1719 4940 1538 1719 1725 1633 1680 1538
Volume (vph) 58 1506 484 18 904 161 279 84 38 339 127 57
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 59 1537 494 18 922 164 285 86 39 346 130 58
RTOR Reduction (vph) 0 21 0 0 0 80 0 13 0 0 0 49
Lane Group Flow (vph) 59 2010 0 18 922 84 285 112 0 232 244 9
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 8.6 69.8 4.0 65.2 65.2 20.0 20.0 21.2 21.2 21.2
Effective Green, g (s) 7.6 70.8 3.0 66.2 66.2 19.5 19.5 20.7 20.7 20.7
Actuated g/C Ratio 0.06 0.54 0.02 0.51 0.51 0.15 0.15 0.16 0.16 0.16
Clearance Time (s) 3.0 5.0 3.0 5.0 5.0 3.5 3.5 3.5 3.5 3.5
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 100 1804 40 2516 783 258 259 260 268 245
v/s Ratio Prot 0.03 c0.61 0.01 c0.19 c0.17 0.07 0.14 c0.15
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.59 1.11 0.45 0.37 0.11 1.10 0.43 0.89 0.91 0.04
Uniform Delay, d1 59.7 29.6 62.7 19.2 16.6 55.2 50.2 53.6 53.7 46.2
Progression Factor 1.01 1.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 54.8 2.9 0.4 0.3 87.0 0.4 28.8 31.9 0.0
Delay (s) 62.4 84.8 65.6 19.7 16.8 142.2 50.7 82.4 85.7 46.2
Level of Service E F E B B F D F F D
Approach Delay (s) 84.2 20.0 114.3 80.0
Approach LOS F B F E

Intersection Summary
HCM Average Control Delay 69.5 HCM Level of Service E
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 95.3% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing PM
12: Big Break Road & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 1856 0 0 1079 0 1
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 1933 0 0 1124 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 0
Upstream signal (ft) 1017
pX, platoon unblocked 0.50 0.50 0.50
vC, conflicting volume 1933 2495 967
vC1, stage 1 conf vol 1933
vC2, stage 2 conf vol 562
vCu, unblocked vol 1867 2991 0
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s) 5.9
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 153 33 537

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 1289 644 0 562 562 1
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 1
cSH 1700 1700 1700 1700 1700 537
Volume to Capacity 0.76 0.38 0.00 0.33 0.33 0.00
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 11.7
Lane LOS B
Approach Delay (s) 0.0 0.0 11.7
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis Existing PM
13: Big Break Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 1775 70 13 1056 0 20 0 28 0 0 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 0 1830 72 13 1089 0 21 0 29 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh) 5
Median type TWLTL None
Median storage veh) 0
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1089 1902 2437 2981 951 2030 3018 544
vC1, stage 1 conf vol 1866 1866
vC2, stage 2 conf vol 571 1115
vCu, unblocked vol 1089 1902 2437 2981 951 2030 3018 544
tC, single (s) 4.1 4.2 7.6 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s) 6.6 5.5
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 95 0 100 89 100 100 100
cM capacity (veh/h) 637 297 15 60 255 29 12 483

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 1220 682 13 544 544 49
Volume Left 0 0 13 0 0 21
Volume Right 0 72 0 0 0 29
cSH 1700 1700 297 1700 1700 36
Volume to Capacity 0.72 0.40 0.05 0.32 0.32 1.37
Queue Length 95th (ft) 0 0 4 0 0 130
Control Delay (s) 0.0 0.0 17.7 0.0 0.0 311.6
Lane LOS C F
Approach Delay (s) 0.0 0.2 311.6
Approach LOS F

Intersection Summary
Average Delay 5.1
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis Existing PM
14: Big Break Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 1719 1639 1767 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.71 1.00 0.43 1.00
Satd. Flow (perm) 1719 3438 1538 1719 3438 1538 1282 1639 775 1538
Volume (vph) 250 1337 164 64 863 58 68 52 88 34 37 101
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 1407 173 67 908 61 72 55 93 36 39 106
RTOR Reduction (vph) 0 0 38 0 0 26 0 74 0 0 0 96
Lane Group Flow (vph) 263 1407 135 67 908 35 72 74 0 0 75 10
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 22.0 71.7 71.7 7.2 56.9 56.9 9.6 9.6 9.6 9.6
Effective Green, g (s) 21.0 72.7 72.7 6.2 57.9 57.9 9.1 9.1 9.1 9.1
Actuated g/C Ratio 0.21 0.73 0.73 0.06 0.58 0.58 0.09 0.09 0.09 0.09
Clearance Time (s) 3.0 5.0 5.0 3.0 5.0 5.0 3.5 3.5 3.5 3.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 361 2499 1118 107 1991 891 117 149 71 140
v/s Ratio Prot c0.15 c0.41 0.04 0.26 0.05
v/s Ratio Perm 0.09 0.02 0.06 c0.10 0.01
v/c Ratio 0.73 0.56 0.12 0.63 0.46 0.04 0.62 0.50 1.06 0.07
Uniform Delay, d1 36.8 6.3 4.1 45.8 12.0 9.1 43.8 43.3 45.5 41.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 0.9 0.2 8.0 0.8 0.1 6.6 1.0 123.2 0.1
Delay (s) 43.0 7.2 4.3 53.7 12.8 9.2 50.4 44.2 168.6 41.7
Level of Service D A A D B A D D F D
Approach Delay (s) 12.1 15.2 46.2 94.3
Approach LOS B B D F

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing PM
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 6 79 83 7 44 96 52 240 8 167 437 10
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Hourly flow rate (vph) 6 81 85 7 45 98 53 245 8 170 446 10

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 171 150 306 627
Volume Left (vph) 6 7 53 170
Volume Right (vph) 85 98 8 10
Hadj (s) -0.26 -0.35 0.05 0.08
Departure Headway (s) 6.8 6.8 6.2 5.7
Degree Utilization, x 0.32 0.28 0.53 0.99
Capacity (veh/h) 507 502 557 622
Control Delay (s) 13.0 12.4 16.0 57.6
Approach Delay (s) 13.0 12.4 16.0 57.6
Approach LOS B B C F

Intersection Summary
Delay 35.9
HCM Level of Service E
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Existing PM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 8 162 34 30 112 12 37 32 24 76 91 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 9 180 38 33 124 13 41 36 27 84 101 6

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 227 171 103 191
Volume Left (vph) 9 33 41 84
Volume Right (vph) 38 13 27 6
Hadj (s) -0.06 0.03 -0.04 0.10
Departure Headway (s) 4.9 5.0 5.2 5.2
Degree Utilization, x 0.31 0.24 0.15 0.27
Capacity (veh/h) 690 663 631 642
Control Delay (s) 10.0 9.6 9.1 10.1
Approach Delay (s) 10.0 9.6 9.1 10.1
Approach LOS B A A B

Intersection Summary
Delay 9.8
HCM Level of Service A
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis Existing PM
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.99 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1745 1583 1809 1583 1770 3527 1770 1863 1583
Flt Permitted 0.95 0.99 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1745 1583 1809 1583 1770 3527 1770 1863 1583
Volume (vph) 53 31 255 48 33 61 134 428 10 132 500 66
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 58 34 277 52 36 66 146 465 11 143 543 72
RTOR Reduction (vph) 0 0 247 0 0 59 0 2 0 0 0 40
Lane Group Flow (vph) 45 47 30 0 88 7 146 474 0 143 543 32
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 8.1 8.1 8.1 7.4 7.4 8.2 31.0 8.7 31.5 31.5
Effective Green, g (s) 8.1 8.1 8.1 8.4 8.4 9.2 32.0 9.7 32.5 32.5
Actuated g/C Ratio 0.11 0.11 0.11 0.11 0.11 0.12 0.43 0.13 0.44 0.44
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 184 190 173 205 179 219 1521 231 816 693
v/s Ratio Prot 0.03 c0.03 c0.05 c0.08 0.13 0.08 c0.29
v/s Ratio Perm 0.02 0.00 0.02
v/c Ratio 0.24 0.25 0.17 0.43 0.04 0.67 0.31 0.62 0.67 0.05
Uniform Delay, d1 30.2 30.3 30.0 30.7 29.3 31.0 13.9 30.5 16.5 12.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.7 0.5 1.4 0.1 7.5 0.1 4.9 2.1 0.0
Delay (s) 30.9 30.9 30.5 32.1 29.4 38.5 14.0 35.4 18.6 12.0
Level of Service C C C C C D B D B B
Approach Delay (s) 30.6 31.0 19.7 21.1
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 23.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 74.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3532 3335 1810 1583 1791 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3532 3335 1810 1583 1791 1538
Volume (vph) 45 1046 511 173 689 9 366 28 148 14 14 12
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 48 1113 544 184 733 10 389 30 157 15 15 13
RTOR Reduction (vph) 0 0 312 0 1 0 0 0 125 0 0 13
Lane Group Flow (vph) 48 1113 232 184 742 0 389 30 32 0 30 0
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 2.8 33.1 33.1 10.1 40.4 15.3 15.3 15.3 2.3 2.3
Effective Green, g (s) 3.8 34.1 34.1 11.1 41.4 16.3 16.3 16.3 2.3 2.3
Actuated g/C Ratio 0.05 0.43 0.43 0.14 0.52 0.20 0.20 0.20 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 82 1512 657 246 1832 681 370 323 52 44
v/s Ratio Prot 0.03 c0.31 c0.10 0.21 c0.12 0.02 c0.02
v/s Ratio Perm 0.15 0.02 0.00
v/c Ratio 0.59 0.74 0.35 0.75 0.41 0.57 0.08 0.10 0.58 0.01
Uniform Delay, d1 37.2 19.1 15.4 33.0 11.7 28.6 25.7 25.8 38.3 37.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 1.9 0.3 11.7 0.1 1.2 0.1 0.1 14.6 0.1
Delay (s) 47.5 21.0 15.7 44.7 11.8 29.8 25.8 25.9 52.8 37.7
Level of Service D C B D B C C C D D
Approach Delay (s) 20.1 18.4 28.5 48.3
Approach LOS C B C D

Intersection Summary
HCM Average Control Delay 21.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 79.8 Sum of lost time (s) 16.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.97 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3450 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3450 1770 1583
Volume (vph) 169 1103 787 159 167 108
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 180 1173 837 169 178 115
RTOR Reduction (vph) 0 0 15 0 0 97
Lane Group Flow (vph) 180 1173 991 0 178 18
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.7 44.5 30.8 9.8 9.8
Effective Green, g (s) 9.7 45.5 31.8 9.8 9.8
Actuated g/C Ratio 0.15 0.72 0.50 0.15 0.15
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 271 2544 1733 274 245
v/s Ratio Prot c0.10 0.33 c0.29 c0.10
v/s Ratio Perm 0.01
v/c Ratio 0.66 0.46 0.57 0.65 0.07
Uniform Delay, d1 25.3 3.7 11.0 25.1 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 0.1 0.5 5.2 0.1
Delay (s) 31.3 3.9 11.5 30.4 23.0
Level of Service C A B C C
Approach Delay (s) 7.5 11.5 27.5
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 11.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 63.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1862 1770 1583 1695
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.76 1.00 0.91
Satd. Flow (perm) 1770 1863 1583 1770 1862 1409 1583 1580
Volume (vph) 3 1108 157 12 890 2 56 0 40 1 0 1
Peak-hour factor, PHF 0.92 0.94 0.94 0.94 0.94 0.92 0.94 0.92 0.94 0.92 0.92 0.92
Adj. Flow (vph) 3 1179 167 13 947 2 60 0 43 1 0 1
RTOR Reduction (vph) 0 0 33 0 0 0 0 39 0 0 1 0
Lane Group Flow (vph) 3 1179 134 13 949 0 60 4 0 0 1 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.9 81.7 81.7 0.9 81.7 8.7 8.7 9.7
Effective Green, g (s) 0.9 82.7 82.7 0.9 82.7 9.7 9.7 9.7
Actuated g/C Ratio 0.01 0.79 0.79 0.01 0.79 0.09 0.09 0.09
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 1463 1243 15 1462 130 146 146
v/s Ratio Prot 0.00 c0.63 c0.01 0.51 0.00
v/s Ratio Perm 0.08 c0.04 0.00
v/c Ratio 0.20 0.81 0.11 0.87 0.65 0.46 0.03 0.01
Uniform Delay, d1 51.8 6.6 2.6 52.1 4.9 45.3 43.5 43.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 3.3 0.0 162.9 1.0 2.6 0.1 0.0
Delay (s) 58.3 10.0 2.7 215.1 6.0 47.9 43.6 43.4
Level of Service E A A F A D D D
Approach Delay (s) 9.2 8.8 46.1 43.4
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 105.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis Existing PM
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3485 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3485 1770 3539
Volume (vph) 23 219 411 47 220 527
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 24 233 437 50 234 561
RTOR Reduction (vph) 0 195 14 0 0 0
Lane Group Flow (vph) 24 38 473 0 234 561
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 5.8 5.8 13.5 8.1 25.6
Effective Green, g (s) 6.8 6.8 14.5 8.1 26.6
Actuated g/C Ratio 0.16 0.16 0.35 0.20 0.64
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 260 1221 346 2274
v/s Ratio Prot 0.01 c0.14 c0.13 0.16
v/s Ratio Perm c0.02
v/c Ratio 0.08 0.15 0.39 0.68 0.25
Uniform Delay, d1 14.7 14.8 10.1 15.4 3.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.3 0.2 5.2 0.1
Delay (s) 14.8 15.1 10.3 20.6 3.2
Level of Service B B B C A
Approach Delay (s) 15.1 10.3 8.3
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 41.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis Existing PM
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.60 1.00 1.00 0.70 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1111 1863 1583 1303 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 29 80 46 53 114 288 53 438 86 379 597 37
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 32 89 51 59 127 320 59 487 96 421 663 41
RTOR Reduction (vph) 0 0 43 0 0 273 0 0 55 0 0 14
Lane Group Flow (vph) 32 89 8 59 127 47 59 487 41 421 663 27
Turn Type Perm Perm Perm Perm Prot Perm Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 12.4 12.4 12.4 12.4 12.4 12.4 4.7 35.9 35.9 23.9 55.1 55.1
Effective Green, g (s) 12.4 12.4 12.4 12.4 12.4 12.4 4.7 35.9 35.9 23.9 55.1 55.1
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.15 0.06 0.43 0.43 0.28 0.65 0.65
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 164 274 233 192 274 233 99 1509 675 502 2316 1036
v/s Ratio Prot 0.05 c0.07 0.03 c0.14 c0.24 0.19
v/s Ratio Perm 0.03 0.00 0.05 0.03 0.03 0.02
v/c Ratio 0.20 0.32 0.03 0.31 0.46 0.20 0.60 0.32 0.06 0.84 0.29 0.03
Uniform Delay, d1 31.5 32.2 30.8 32.1 32.9 31.6 38.8 16.1 14.2 28.3 6.2 5.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.7 0.1 0.9 1.2 0.4 9.3 0.6 0.2 11.7 0.3 0.0
Delay (s) 32.1 32.8 30.8 33.0 34.1 32.0 48.1 16.6 14.4 40.0 6.5 5.2
Level of Service C C C C C C D B B D A A
Approach Delay (s) 32.1 32.6 19.2 19.0
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 84.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis Existing PM
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 25 173 20 61 89 113 16 388 42 121 254 19
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 27 184 21 65 95 120 17 413 45 129 270 20

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total (vph) 232 280 474 399 20
Volume Left (vph) 27 65 17 129 0
Volume Right (vph) 21 120 45 0 20
Hadj (s) 0.00 -0.18 -0.02 0.20 -0.67
Departure Headway (s) 8.6 8.2 7.6 8.2 7.3
Degree Utilization, x 0.55 0.63 1.00 0.91 0.04
Capacity (veh/h) 400 422 474 440 489
Control Delay (s) 21.6 24.3 68.7 51.5 9.4
Approach Delay (s) 21.6 24.3 68.7 49.5
Approach LOS C C F E

Intersection Summary
Delay 46.3
HCM Level of Service E
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 27 117 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 39 --- 1.0 1.0 1.0 1.0 1.1 --- 22 RIGHT
STREET NAME:

THRU 394 ---> 2.1 (NO. OF LANES) 2.1<--- 292 THRU 18th St

RIGHT 233 --- 1.1 1.0 1.1 1.1 1.0 --- 212 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 158 151 237 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 237 237 1650 0.1436

THRU (T) 151 151 1650 0.0915
LEFT (L) 158 158 1650 0.0958
T + R 388 1650 0.2352 0.2352

------------------------------------------------------------------------
SB RIGHT (R) 27 0 * 1650 0.0000

THRU (T) 117 117 1650 0.0709 0.0709
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 233 233 1650 0.1412

THRU (T) 394 394 3300 0.1194
LEFT (L) 39 39 1650 0.0236
T + R 627 3300 0.1900 0.1900

------------------------------------------------------------------------
WB RIGHT (R) 22 22 1650 0.0133

THRU (T) 292 292 3300 0.0885
LEFT (L) 212 212 1650 0.1285 0.1285
T + R 314 3300 0.0952

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.62
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 30 42 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 32 --- 1.0 1.1 1.1 1.1 1.1 --- 23 RIGHT
STREET NAME:

THRU 463 ---> 2.0 (NO. OF LANES) 1.1<--- 322 THRU 18th St

RIGHT 108 --- 1.0 1.1 1.1 1.0 1.0 --- 3 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 82 14 4 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 4 1 * 1650 0.0006

THRU (T) 14 14 1650 0.0085
LEFT (L) 82 82 1650 0.0497 0.0497
T + L 96 1650 0.0582

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 42 42 1650 0.0255
LEFT (L) 30 30 1650 0.0182
T + R 72 1650 0.0436
T + L 72 1650 0.0436
T + R + L 102 1650 0.0618 0.0618

------------------------------------------------------------------------
EB RIGHT (R) 108 26 * 1650 0.0158

THRU (T) 463 463 3300 0.1403
LEFT (L) 32 32 1650 0.0194 0.0194

------------------------------------------------------------------------
WB RIGHT (R) 23 23 1650 0.0139

THRU (T) 322 322 1650 0.1952
LEFT (L) 3 3 1650 0.0018
T + R 345 1650 0.2091 0.2091

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.34
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 14 30 74

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 13 --- 1.0 1.1 1.1 1.0 1.0 --- 96 RIGHT
STREET NAME:

THRU 334 ---> 2.1 (NO. OF LANES) 2.0<--- 282 THRU Main Street

RIGHT 54 --- 1.1 1.0 1.1 1.1 2.0 --- 849 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 16 114 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 114 114 1650 0.0691

THRU (T) 16 16 1650 0.0097
LEFT (L) 10 10 1650 0.0061
T + R 130 1650 0.0788 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 14 14 1650 0.0085

THRU (T) 30 30 1650 0.0182
LEFT (L) 74 74 1650 0.0448 0.0448
T + R 44 1650 0.0267

------------------------------------------------------------------------
EB RIGHT (R) 54 54 1650 0.0327

THRU (T) 334 334 3300 0.1012
LEFT (L) 13 13 1650 0.0079
T + R 388 3300 0.1176 0.1176

------------------------------------------------------------------------
WB RIGHT (R) 96 22 * 1650 0.0133

THRU (T) 282 282 3300 0.0855
LEFT (L) 849 849 3000 0.2830 0.2830

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.52
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 491 ---> 2.1 (NO. OF LANES) 2.0<--- 1164 THRU Main Street

RIGHT 31 --- 1.1 1.0 0.0 2.0 1.0 --- 48 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 63 0 1585 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1585 1537 * 3127 0.4915 0.4915

LEFT (L) 63 63 1720 0.0366
------------------------------------------------------------------------
EB RIGHT (R) 31 31 1720 0.0180

THRU (T) 491 491 3440 0.1427
T + R 522 3440 0.1517

------------------------------------------------------------------------
WB THRU (T) 1164 1164 3440 0.3384 0.3384

LEFT (L) 48 48 1720 0.0279
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.83
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 57 127 339

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 58 --- 1.0 1.5 1.1 2.1 1.0 --- 161 RIGHT
STREET NAME:

THRU 1506 ---> 2.1 (NO. OF LANES) 3.0<--- 904 THRU Main Street

RIGHT 484 --- 1.1 1.0 1.1 1.1 1.0 --- 18 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 279 84 38 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 38 38 1650 0.0230

THRU (T) 84 84 1650 0.0509
LEFT (L) 279 279 1650 0.1691 0.1691
T + R 122 1650 0.0739

------------------------------------------------------------------------
SB RIGHT (R) 57 0 * 1650 0.0000

THRU (T) 127 127 1650 0.0770
LEFT (L) 339 339 3000 0.1130
T + L 466 3000 0.1553 0.1553

------------------------------------------------------------------------
EB RIGHT (R) 484 484 1650 0.2933

THRU (T) 1506 1506 3300 0.4564
LEFT (L) 58 58 1650 0.0352
T + R 1990 3300 0.6030 0.6030

------------------------------------------------------------------------
WB RIGHT (R) 161 0 * 1650 0.0000

THRU (T) 904 904 4950 0.1826
LEFT (L) 18 18 1650 0.0109 0.0109

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.94
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 101 37 34

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 250 --- 1.0 1.0 1.1 1.1 1.0 --- 58 RIGHT
STREET NAME:

THRU 1337 ---> 2.0 (NO. OF LANES) 2.0<--- 863 THRU Main Street

RIGHT 164 --- 1.0 1.0 1.1 1.1 1.0 --- 64 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 68 52 88 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 88 88 1650 0.0533

THRU (T) 52 52 1650 0.0315
LEFT (L) 68 68 1650 0.0412
T + R 140 1650 0.0848 0.0848

------------------------------------------------------------------------
SB RIGHT (R) 101 0 * 1650 0.0000

THRU (T) 37 37 1650 0.0224
LEFT (L) 34 34 1650 0.0206 0.0206
T + L 71 1650 0.0430

------------------------------------------------------------------------
EB RIGHT (R) 164 96 * 1650 0.0582

THRU (T) 1337 1337 3300 0.4052 0.4052
LEFT (L) 250 250 1650 0.1515

------------------------------------------------------------------------
WB RIGHT (R) 58 24 * 1650 0.0145

THRU (T) 863 863 3300 0.2615
LEFT (L) 64 64 1650 0.0388 0.0388

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.55
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 66 500 132

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 53 --- 2.1 1.0 1.0 1.0 1.0 --- 61 RIGHT
STREET NAME:

THRU 31 ---> 1.1 (NO. OF LANES) 1.1<--- 33 THRU Oakley Road

RIGHT 255 --- 1.0 1.0 2.1 1.1 1.1 --- 48 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 134 428 10 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1720 0.0058

THRU (T) 428 428 3440 0.1244
LEFT (L) 134 134 1720 0.0779 0.0779
T + R 438 3440 0.1273

------------------------------------------------------------------------
SB RIGHT (R) 66 37 * 1720 0.0215

THRU (T) 500 500 1720 0.2907 0.2907
LEFT (L) 132 132 1720 0.0767

------------------------------------------------------------------------
EB RIGHT (R) 255 121 * 1720 0.0703 0.0703

THRU (T) 31 31 1720 0.0180
LEFT (L) 53 53 3127 0.0169
T + L 84 3127 0.0269

------------------------------------------------------------------------
WB RIGHT (R) 61 0 * 1720 0.0000

THRU (T) 33 33 1720 0.0192
LEFT (L) 48 48 1720 0.0279
T + L 81 1720 0.0471 0.0471

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 12 14 14

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 45 --- 1.0 1.0 1.1 1.1 1.1 --- 9 RIGHT
STREET NAME:

THRU 1046 ---> 2.0 (NO. OF LANES) 2.1<--- 689 THRU Main Street

RIGHT 511 --- 1.0 2.0 1.0 1.0 1.0 --- 173 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 366 28 148 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 148 0 * 1800 0.0000

THRU (T) 28 28 1800 0.0156
LEFT (L) 366 366 3273 0.1118 0.1118

------------------------------------------------------------------------
SB RIGHT (R) 12 0 * 1800 0.0000

THRU (T) 14 14 1800 0.0078
LEFT (L) 14 14 1800 0.0078
T + L 28 1800 0.0156 0.0156

------------------------------------------------------------------------
EB RIGHT (R) 511 310 * 1800 0.1722

THRU (T) 1046 1046 3600 0.2906 0.2906
LEFT (L) 45 45 1800 0.0250

------------------------------------------------------------------------
WB RIGHT (R) 9 9 1800 0.0050

THRU (T) 689 689 3600 0.1914
LEFT (L) 173 173 1800 0.0961 0.0961
T + R 698 3600 0.1939

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 108 0 167

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 169 --- 1.0 1.0 0.0 1.0 1.1 --- 159 RIGHT
STREET NAME:

THRU 1103 ---> 2.0 (NO. OF LANES) 2.1<--- 787 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 108 0 * 1720 0.0000

LEFT (L) 167 167 1720 0.0971 0.0971
------------------------------------------------------------------------
EB THRU (T) 1103 1103 3440 0.3206

LEFT (L) 169 169 1720 0.0983 0.0983
------------------------------------------------------------------------
WB RIGHT (R) 159 159 1720 0.0924

THRU (T) 787 787 3440 0.2288
T + R 946 3440 0.2750 0.2750

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 1 0 1

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 3 --- 1.0 1.1 1.1 1.1 1.1 --- 2 RIGHT
STREET NAME:

THRU 1108 ---> 1.0 (NO. OF LANES) 1.1<--- 890 THRU Main Street

RIGHT 157 --- 1.0 1.0 1.1 1.1 1.0 --- 12 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 56 0 40 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1720 0.0233

THRU (T) 0 0 1720 0.0000
LEFT (L) 56 56 1720 0.0326 0.0326
T + R 40 1720 0.0233

------------------------------------------------------------------------
SB RIGHT (R) 1 1 1720 0.0006

THRU (T) 0 0 1720 0.0000
LEFT (L) 1 1 1720 0.0006
T + R 1 1720 0.0006
T + L 1 1720 0.0006
T + R + L 2 1720 0.0012 0.0012

------------------------------------------------------------------------
EB RIGHT (R) 157 101 * 1720 0.0587

THRU (T) 1108 1108 1720 0.6442 0.6442
LEFT (L) 3 3 1720 0.0017

------------------------------------------------------------------------
WB RIGHT (R) 2 2 1720 0.0012

THRU (T) 890 890 1720 0.5174
LEFT (L) 12 12 1720 0.0070 0.0070
T + R 892 1720 0.5186

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.68
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 527 220

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 219 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 23 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 411 47 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 47 47 1720 0.0273

THRU (T) 411 411 3440 0.1195
T + R 458 3440 0.1331 0.1331

------------------------------------------------------------------------
SB THRU (T) 527 527 3440 0.1532

LEFT (L) 220 220 1720 0.1279 0.1279
------------------------------------------------------------------------
WB RIGHT (R) 219 0 * 1720 0.0000

LEFT (L) 23 23 1720 0.0134 0.0134
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.27
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: Existing 11/06/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 37 597 379

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 29 --- 1.0 1.0 2.0 1.0 1.0 --- 288 RIGHT
STREET NAME:

THRU 80 ---> 1.0 (NO. OF LANES) 1.0<--- 114 THRU Cypress

RIGHT 46 --- 1.0 1.0 2.0 1.0 1.0 --- 53 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 53 438 86 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 86 33 * 1650 0.0200

THRU (T) 438 438 3300 0.1327 0.1327
LEFT (L) 53 53 1650 0.0321

------------------------------------------------------------------------
SB RIGHT (R) 37 8 * 1650 0.0048

THRU (T) 597 597 3300 0.1809
LEFT (L) 379 379 1650 0.2297 0.2297

------------------------------------------------------------------------
EB RIGHT (R) 46 0 * 1650 0.0000

THRU (T) 80 80 1650 0.0485
LEFT (L) 29 29 1650 0.0176 0.0176

------------------------------------------------------------------------
WB RIGHT (R) 288 0 * 1650 0.0000

THRU (T) 114 114 1650 0.0691 0.0691
LEFT (L) 53 53 1650 0.0321

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=EX.INT,VOL=EX.PM,CAP=



Near Term (2010) No Project AM 



HCM Signalized Intersection Capacity Analysis 2010 AM
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3386 1770 3529 1777 1583 1803 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.83 1.00
Satd. Flow (perm) 1770 3386 1770 3529 1346 1583 1538 1583
Volume (vph) 20 100 40 10 480 10 140 5 20 10 5 20
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 21 104 42 10 500 10 146 5 21 10 5 21
RTOR Reduction (vph) 0 21 0 0 1 0 0 0 16 0 0 16
Lane Group Flow (vph) 21 125 0 10 509 0 0 151 5 0 15 5
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.3 24.7 1.2 24.6 10.4 10.4 10.4 10.4
Effective Green, g (s) 1.3 24.7 1.2 24.6 10.4 10.4 10.4 10.4
Actuated g/C Ratio 0.03 0.51 0.02 0.51 0.22 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 48 1732 44 1797 290 341 331 341
v/s Ratio Prot c0.01 0.04 0.01 c0.14
v/s Ratio Perm c0.11 0.00 0.01 0.00
v/c Ratio 0.44 0.07 0.23 0.28 0.52 0.01 0.05 0.01
Uniform Delay, d1 23.1 6.0 23.1 6.8 16.7 14.9 15.0 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 0.0 2.6 0.1 1.7 0.0 0.1 0.0
Delay (s) 29.4 6.0 25.7 6.9 18.4 14.9 15.1 14.9
Level of Service C A C A B B B B
Approach Delay (s) 8.9 7.2 18.0 15.0
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 9.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 48.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 AM
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 130 20 10 440 70 20
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 141 22 11 478 76 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 163 652 152
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 163 652 152
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 82 98
cM capacity (veh/h) 1416 429 894

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 163 11 478 98
Volume Left 0 11 0 76
Volume Right 22 0 0 22
cSH 1700 1416 1700 485
Volume to Capacity 0.10 0.01 0.28 0.20
Queue Length 95th (ft) 0 1 0 19
Control Delay (s) 0.0 7.6 0.0 14.3
Lane LOS A B
Approach Delay (s) 0.0 0.2 14.3
Approach LOS B

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 AM
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 130 40 10 330 0 0 0 0 50 0 160
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 0 134 41 10 340 0 0 0 0 52 0 165
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 340 175 345 515 155 515 536 170
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 340 175 345 515 155 515 536 170
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 88 100 80
cM capacity (veh/h) 1216 1399 468 458 864 440 446 844

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 175 10 170 170 52 165
Volume Left 0 10 0 0 52 0
Volume Right 41 0 0 0 0 165
cSH 1700 1399 1700 1700 440 844
Volume to Capacity 0.10 0.01 0.10 0.10 0.12 0.20
Queue Length 95th (ft) 0 1 0 0 10 18
Control Delay (s) 0.0 7.6 0.0 0.0 14.3 10.3
Lane LOS A B B
Approach Delay (s) 0.0 0.2 11.2
Approach LOS B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 AM
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 30 150 0 0 300 110 40 0 20 0 0 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 32 160 0 0 319 117 43 0 21 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 436 160 383 660 80 521 601 218
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 436 160 383 660 80 521 601 218
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 92 100 98 100 100 100
cM capacity (veh/h) 1120 1417 538 371 964 419 401 786

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 32 80 80 213 223 43 21
Volume Left 32 0 0 0 0 43 0
Volume Right 0 0 0 0 117 0 21
cSH 1120 1700 1700 1700 1700 538 964
Volume to Capacity 0.03 0.05 0.05 0.13 0.13 0.08 0.02
Queue Length 95th (ft) 2 0 0 0 0 6 2
Control Delay (s) 8.3 0.0 0.0 0.0 0.0 12.3 8.8
Lane LOS A B A
Approach Delay (s) 1.4 0.0 11.1
Approach LOS B

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 28.5% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2010 AM
5: Wilbur Avenue & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 0 140 0 0 0 390 30 0 0 30 20
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
Hourly flow rate (vph) 33 0 152 0 0 0 424 33 0 0 33 22

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 33 152 0 457 54
Volume Left (vph) 33 0 0 424 0
Volume Right (vph) 0 152 0 0 22
Hadj (s) 0.53 -0.67 0.00 0.22 -0.21
Departure Headway (s) 6.3 5.1 5.6 4.7 4.7
Degree Utilization, x 0.06 0.21 0.00 0.59 0.07
Capacity (veh/h) 532 654 583 753 706
Control Delay (s) 8.5 8.3 8.6 14.3 8.1
Approach Delay (s) 8.3 0.0 14.3 8.1
Approach LOS A A B A

Intersection Summary
Delay 12.2
HCM Level of Service B
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 AM
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3362 1770 3498 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3362 1770 3498 1770 1863 1583 1770 1863 1583
Volume (vph) 10 140 70 180 350 30 190 100 140 40 70 40
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 156 78 200 389 33 211 111 156 44 78 44
RTOR Reduction (vph) 0 54 0 0 5 0 0 0 126 0 0 38
Lane Group Flow (vph) 11 180 0 200 417 0 211 111 30 44 78 6
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 0.3 16.8 8.7 25.7 10.4 10.4 10.4 6.6 6.6 6.6
Effective Green, g (s) 1.3 18.8 10.2 27.7 11.9 11.9 11.9 8.1 8.1 8.1
Actuated g/C Ratio 0.02 0.31 0.17 0.45 0.20 0.20 0.20 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.5 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 1036 296 1588 345 363 309 235 247 210
v/s Ratio Prot 0.01 0.05 c0.11 c0.12 c0.12 0.06 0.02 c0.04
v/s Ratio Perm 0.02 0.00
v/c Ratio 0.29 0.17 0.68 0.26 0.61 0.31 0.10 0.19 0.32 0.03
Uniform Delay, d1 29.4 15.4 23.8 10.3 22.4 21.0 20.1 23.5 23.9 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 6.0 0.1 3.2 0.5 0.1 0.4 0.7 0.1
Delay (s) 33.6 15.5 29.8 10.4 25.6 21.5 20.3 23.9 24.7 23.1
Level of Service C B C B C C C C C C
Approach Delay (s) 16.3 16.7 22.9 24.1
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 61.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 43.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 1787 1791 1583 1694
Flt Permitted 0.39 1.00 1.00 0.62 1.00 0.80 1.00 0.96
Satd. Flow (perm) 733 3539 1583 1154 1787 1483 1583 1635
Volume (vph) 70 190 40 10 350 130 120 30 10 10 20 50
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 78 211 44 11 389 144 133 33 11 11 22 56
RTOR Reduction (vph) 0 0 17 0 19 0 0 0 8 0 42 0
Lane Group Flow (vph) 78 211 27 11 514 0 0 166 3 0 47 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 26.5 26.5 26.5 26.5 26.5 10.3 10.3 10.3
Effective Green, g (s) 27.5 27.5 27.5 27.5 27.5 11.3 11.3 11.3
Actuated g/C Ratio 0.61 0.61 0.61 0.61 0.61 0.25 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 450 2172 972 708 1097 374 399 412
v/s Ratio Prot 0.06 c0.29
v/s Ratio Perm 0.11 0.02 0.01 c0.11 0.00 0.03
v/c Ratio 0.17 0.10 0.03 0.02 0.47 0.44 0.01 0.11
Uniform Delay, d1 3.7 3.6 3.4 3.4 4.7 14.1 12.5 12.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.0 0.3 0.8 0.0 0.1
Delay (s) 3.9 3.6 3.4 3.4 5.0 14.9 12.6 13.0
Level of Service A A A A A B B B
Approach Delay (s) 3.6 5.0 14.8 13.0
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 6.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 44.8 Sum of lost time (s) 6.0
Intersection Capacity Utilization 55.1% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.93 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3526 1770 3539 1583 1770 1723 3433 1653
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3526 1770 3539 1583 1770 1723 3433 1653
Volume (vph) 40 210 5 10 470 30 10 10 10 20 10 30
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 43 233 6 11 522 33 11 11 11 22 11 33
RTOR Reduction (vph) 0 2 0 0 0 24 0 9 0 0 28 0
Lane Group Flow (vph) 43 237 0 11 522 9 11 13 0 22 16 0
Turn Type Prot Prot Perm Split Split
Protected Phases 5 2 1 6 7 7 3 3
Permitted Phases 6
Actuated Green, G (s) 1.8 13.4 0.6 12.2 12.2 6.3 6.3 6.4 6.4
Effective Green, g (s) 1.8 13.4 0.6 12.2 12.2 6.3 6.3 6.4 6.4
Actuated g/C Ratio 0.04 0.31 0.01 0.29 0.29 0.15 0.15 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 75 1107 25 1011 452 261 254 515 248
v/s Ratio Prot c0.02 0.07 0.01 c0.15 0.01 c0.01 0.01 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.57 0.21 0.44 0.52 0.02 0.04 0.05 0.04 0.06
Uniform Delay, d1 20.1 10.8 20.9 12.8 11.0 15.6 15.6 15.5 15.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.2 0.1 11.9 0.4 0.0 0.1 0.1 0.0 0.1
Delay (s) 30.2 10.9 32.8 13.2 11.0 15.7 15.7 15.6 15.7
Level of Service C B C B B B B B B
Approach Delay (s) 13.8 13.5 15.7 15.6
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 42.7 Sum of lost time (s) 16.0
Intersection Capacity Utilization 33.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 AM
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.87 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3396 3335 3438 1538 1719 1578 1719 1674
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.73 1.00 0.70 1.00
Satd. Flow (perm) 1719 3396 3335 3438 1538 1320 1578 1263 1674
Volume (vph) 10 220 20 840 430 60 30 10 60 30 20 20
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 11 234 21 894 457 64 32 11 64 32 21 21
RTOR Reduction (vph) 0 5 0 0 0 12 0 60 0 0 20 0
Lane Group Flow (vph) 11 250 0 894 457 52 32 15 0 32 22 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 1.0 40.8 40.2 80.0 80.0 6.0 6.0 6.0 6.0
Effective Green, g (s) 1.0 41.8 40.2 81.0 81.0 6.0 6.0 6.0 6.0
Actuated g/C Ratio 0.01 0.42 0.40 0.81 0.81 0.06 0.06 0.06 0.06
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 17 1420 1341 2785 1246 79 95 76 100
v/s Ratio Prot c0.01 c0.07 c0.27 0.13 0.01 0.01
v/s Ratio Perm 0.03 0.02 c0.03
v/c Ratio 0.65 0.18 0.67 0.16 0.04 0.41 0.16 0.42 0.22
Uniform Delay, d1 49.3 18.3 24.4 2.1 1.9 45.3 44.6 45.3 44.8
Progression Factor 1.00 1.00 0.67 0.31 0.06 1.00 1.00 1.00 1.00
Incremental Delay, d2 62.0 0.3 1.2 0.1 0.1 1.2 0.3 1.4 0.4
Delay (s) 111.3 18.6 17.5 0.8 0.2 46.5 44.9 46.7 45.2
Level of Service F B B A A D D D D
Approach Delay (s) 22.4 11.3 45.4 45.8
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3372 1719 3438 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3372 1719 3438 1719 2707
Volume (vph) 270 40 60 1240 90 580
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 297 44 66 1363 99 637
RTOR Reduction (vph) 8 0 0 0 0 429
Lane Group Flow (vph) 333 0 66 1363 99 208
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 54.4 23.0 82.4 8.6 31.6
Effective Green, g (s) 55.4 24.0 83.4 8.6 32.6
Actuated g/C Ratio 0.55 0.24 0.83 0.09 0.33
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1868 413 2867 148 991
v/s Ratio Prot 0.10 0.04 c0.40 c0.06 0.05
v/s Ratio Perm 0.03
v/c Ratio 0.18 0.16 0.48 0.67 0.21
Uniform Delay, d1 11.0 30.0 2.3 44.3 24.4
Progression Factor 0.26 1.09 0.46 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.5 8.6 0.1
Delay (s) 3.1 32.8 1.6 52.9 24.5
Level of Service A C A D C
Approach Delay (s) 3.1 3.0 28.3
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
11: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 0.97 1.00 0.95 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (prot) 1719 3314 1719 4940 1538 3335 1725 1633 1689 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (perm) 1719 3314 1719 4940 1538 3335 1725 1633 1689 1538
Volume (vph) 60 600 190 10 1020 330 200 110 50 100 50 80
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 652 207 11 1109 359 217 120 54 109 54 87
RTOR Reduction (vph) 0 20 0 0 0 174 0 20 0 0 0 77
Lane Group Flow (vph) 65 839 0 11 1109 185 217 154 0 79 84 10
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 8.0 57.3 1.2 50.5 50.5 12.5 12.5 12.0 12.0 12.0
Effective Green, g (s) 8.0 58.3 1.2 51.5 51.5 12.5 12.5 12.0 12.0 12.0
Actuated g/C Ratio 0.08 0.58 0.01 0.52 0.52 0.12 0.12 0.12 0.12 0.12
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 138 1932 21 2544 792 417 216 196 203 185
v/s Ratio Prot c0.04 c0.25 0.01 0.22 0.07 c0.09 0.05 c0.05
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.47 0.43 0.52 0.44 0.23 0.52 0.71 0.40 0.41 0.06
Uniform Delay, d1 44.0 11.6 49.1 15.2 13.4 40.9 42.0 40.7 40.7 39.0
Progression Factor 0.98 0.88 0.97 0.89 0.67 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.7 9.5 0.5 0.6 0.5 8.9 0.5 0.5 0.0
Delay (s) 44.0 10.9 56.9 14.0 9.6 41.5 50.9 41.2 41.2 39.0
Level of Service D B E B A D D D D D
Approach Delay (s) 13.2 13.3 45.7 40.5
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 AM
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 740 10 10 1350 10 10
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 822 11 11 1500 11 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 0
Upstream signal (ft) 1017
pX, platoon unblocked 0.95 0.95 0.95
vC, conflicting volume 833 1600 417
vC1, stage 1 conf vol 828
vC2, stage 2 conf vol 772
vCu, unblocked vol 766 1577 326
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s) 5.9
tF (s) 2.2 3.5 3.3
p0 queue free % 99 93 98
cM capacity (veh/h) 779 166 625

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 548 285 11 750 750 22
Volume Left 0 0 11 0 0 11
Volume Right 0 11 0 0 0 11
cSH 1700 1700 779 1700 1700 262
Volume to Capacity 0.32 0.17 0.01 0.44 0.44 0.08
Queue Length 95th (ft) 0 0 1 0 0 7
Control Delay (s) 0.0 0.0 9.7 0.0 0.0 20.0
Lane LOS A C
Approach Delay (s) 0.0 0.1 20.0
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 47.3% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 AM
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3411 1719 3438 1719 1538
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3411 1719 3438 1719 1538
Volume (vph) 710 40 30 1270 90 30
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 789 44 33 1411 100 33
RTOR Reduction (vph) 2 0 0 0 0 30
Lane Group Flow (vph) 831 0 33 1411 100 3
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot custom
Protected Phases 2 1 6
Permitted Phases 6 8 3
Actuated Green, G (s) 72.4 5.0 81.4 9.6 8.6
Effective Green, g (s) 73.4 5.0 82.4 9.6 9.6
Actuated g/C Ratio 0.73 0.05 0.82 0.10 0.10
Clearance Time (s) 5.0 4.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2504 86 2833 165 148
v/s Ratio Prot 0.24 0.02 c0.41
v/s Ratio Perm c0.06 0.00
v/c Ratio 0.33 0.38 0.50 0.61 0.02
Uniform Delay, d1 4.7 46.0 2.6 43.4 40.9
Progression Factor 0.84 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 2.8 0.6 6.2 0.1
Delay (s) 4.3 48.8 3.3 49.5 41.0
Level of Service A D A D D
Approach Delay (s) 4.3 4.3 47.4
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 6.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 1719 1647 1757 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.60 1.00 0.78 1.00
Satd. Flow (perm) 1719 3438 1538 1719 3438 1538 1084 1647 1417 1538
Volume (vph) 70 650 30 50 1010 60 60 20 30 60 40 200
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 78 722 33 56 1122 67 67 22 33 67 44 222
RTOR Reduction (vph) 0 0 11 0 0 23 0 29 0 0 0 192
Lane Group Flow (vph) 78 722 22 56 1122 44 67 26 0 0 111 30
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 8.5 66.9 66.9 6.7 65.1 65.1 12.4 12.4 12.4 12.4
Effective Green, g (s) 8.5 67.9 67.9 6.7 66.1 66.1 13.4 13.4 13.4 13.4
Actuated g/C Ratio 0.08 0.68 0.68 0.07 0.66 0.66 0.13 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 146 2334 1044 115 2273 1017 145 221 190 206
v/s Ratio Prot c0.05 0.03 0.02
v/s Ratio Perm 0.21 0.01 c0.33 0.03 0.06 c0.08 0.02
v/c Ratio 0.53 0.31 0.02 0.49 0.49 0.04 0.46 0.12 0.58 0.14
Uniform Delay, d1 43.9 6.5 5.2 45.0 8.5 5.9 40.0 38.1 40.7 38.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.7 0.3 0.0 1.2 0.8 0.1 0.9 0.1 2.9 0.1
Delay (s) 47.6 6.9 5.3 46.2 9.3 6.0 40.8 38.2 43.6 38.4
Level of Service D A A D A A D D D D
Approach Delay (s) 10.6 10.8 39.6 40.1
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 AM
15: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 30 20 10 70 110 60 260 20 50 130 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 11 33 22 11 77 121 66 286 22 55 143 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 66 209 374 209
Volume Left (vph) 11 11 66 55
Volume Right (vph) 22 121 22 11
Hadj (s) -0.13 -0.30 0.03 0.06
Departure Headway (s) 5.7 5.2 5.0 5.3
Degree Utilization, x 0.10 0.30 0.52 0.30
Capacity (veh/h) 547 625 682 639
Control Delay (s) 9.3 10.5 13.3 10.5
Approach Delay (s) 9.3 10.5 13.3 10.5
Approach LOS A B B B

Intersection Summary
Delay 11.6
HCM Level of Service B
Intersection Capacity Utilization 40.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 AM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 5 70 10 50 140 20 40 60 20 10 30 5
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 6 78 11 56 156 22 44 67 22 11 33 6

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 94 233 133 50
Volume Left (vph) 6 56 44 11
Volume Right (vph) 11 22 22 6
Hadj (s) -0.02 0.02 0.00 0.01
Departure Headway (s) 4.6 4.5 4.7 4.9
Degree Utilization, x 0.12 0.29 0.18 0.07
Capacity (veh/h) 739 762 709 677
Control Delay (s) 8.2 9.3 8.7 8.2
Approach Delay (s) 8.2 9.3 8.7 8.2
Approach LOS A A A A

Intersection Summary
Delay 8.9
HCM Level of Service A
Intersection Capacity Utilization 35.1% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 AM
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1708 1583 1803 1583 1770 3521 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1708 1583 1803 1583 1770 3521 1770 1863 1583
Volume (vph) 60 10 110 20 10 20 170 280 10 40 210 60
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 11 120 22 11 22 185 304 11 43 228 65
RTOR Reduction (vph) 0 0 110 0 0 20 0 2 0 0 0 38
Lane Group Flow (vph) 37 39 10 0 33 2 185 313 0 43 228 27
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 5.9 5.9 5.9 4.7 4.7 10.6 35.9 2.1 27.4 27.4
Effective Green, g (s) 5.9 5.9 5.9 5.7 5.7 11.6 36.9 3.1 28.4 28.4
Actuated g/C Ratio 0.09 0.09 0.09 0.08 0.08 0.17 0.55 0.05 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 147 149 138 152 133 304 1922 81 783 665
v/s Ratio Prot 0.02 c0.02 c0.02 c0.10 0.09 0.02 c0.12
v/s Ratio Perm 0.01 0.00 0.02
v/c Ratio 0.25 0.26 0.08 0.22 0.01 0.61 0.16 0.53 0.29 0.04
Uniform Delay, d1 28.8 28.8 28.3 28.9 28.4 25.9 7.7 31.5 12.9 11.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 0.9 0.2 0.7 0.0 3.4 0.0 6.5 0.2 0.0
Delay (s) 29.7 29.8 28.6 29.6 28.4 29.3 7.7 38.1 13.2 11.6
Level of Service C C C C C C A D B B
Approach Delay (s) 29.0 29.1 15.7 16.0
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 67.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3533 3335 1810 1583 1799 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3533 3335 1810 1583 1799 1538
Volume (vph) 20 600 130 130 780 10 250 10 100 20 50 40
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 667 144 144 867 11 278 11 111 22 56 44
RTOR Reduction (vph) 0 0 92 0 1 0 0 0 89 0 0 42
Lane Group Flow (vph) 22 667 52 144 877 0 278 11 22 0 78 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.6 19.1 19.1 5.0 23.5 10.3 10.3 10.3 2.8 2.8
Effective Green, g (s) 1.6 20.1 20.1 6.0 24.5 11.3 11.3 11.3 2.8 2.8
Actuated g/C Ratio 0.03 0.36 0.36 0.11 0.44 0.20 0.20 0.20 0.05 0.05
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 1266 550 189 1540 671 364 318 90 77
v/s Ratio Prot 0.01 0.19 c0.08 c0.25 c0.08 0.01 c0.04
v/s Ratio Perm 0.03 0.01 0.00
v/c Ratio 0.45 0.53 0.09 0.76 0.57 0.41 0.03 0.07 0.87 0.03
Uniform Delay, d1 26.9 14.3 12.0 24.4 11.9 19.6 18.0 18.2 26.5 25.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.4 0.1 16.5 0.5 0.4 0.0 0.1 53.4 0.2
Delay (s) 33.3 14.7 12.1 40.9 12.4 20.0 18.1 18.3 79.9 25.6
Level of Service C B B D B B B B E C
Approach Delay (s) 14.7 16.4 19.5 60.3
Approach LOS B B B E

Intersection Summary
HCM Average Control Delay 18.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 56.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3477 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3477 1770 1583
Volume (vph) 70 630 750 100 180 150
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 78 700 833 111 200 167
RTOR Reduction (vph) 0 0 14 0 0 130
Lane Group Flow (vph) 78 700 930 0 200 37
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 2.8 28.2 21.4 10.7 10.7
Effective Green, g (s) 2.8 29.2 22.4 10.7 10.7
Actuated g/C Ratio 0.06 0.61 0.47 0.22 0.22
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 103 2157 1626 395 354
v/s Ratio Prot c0.04 0.20 c0.27 c0.11
v/s Ratio Perm 0.02
v/c Ratio 0.76 0.32 0.57 0.51 0.11
Uniform Delay, d1 22.2 4.6 9.3 16.3 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 26.7 0.1 0.5 1.0 0.1
Delay (s) 48.9 4.6 9.8 17.3 14.9
Level of Service D A A B B
Approach Delay (s) 9.1 9.8 16.2
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 47.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1861 1770 1583 1695
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.90
Satd. Flow (perm) 1770 1863 1583 1770 1861 1399 1583 1564
Volume (vph) 5 670 90 30 750 5 90 0 30 5 0 5
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 5 744 100 33 833 5 100 0 33 5 0 5
RTOR Reduction (vph) 0 0 32 0 0 0 0 28 0 0 4 0
Lane Group Flow (vph) 5 744 68 33 838 0 100 5 0 0 6 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.9 51.6 51.6 1.9 52.6 10.1 10.1 10.6
Effective Green, g (s) 0.9 52.6 52.6 1.9 53.6 10.6 10.6 10.6
Actuated g/C Ratio 0.01 0.68 0.68 0.02 0.70 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 21 1271 1080 44 1294 192 218 215
v/s Ratio Prot 0.00 0.40 c0.02 c0.45 0.00
v/s Ratio Perm 0.04 c0.07 0.00
v/c Ratio 0.24 0.59 0.06 0.75 0.65 0.52 0.02 0.03
Uniform Delay, d1 37.8 6.5 4.1 37.4 6.5 30.9 28.8 28.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.7 0.0 51.4 1.1 2.5 0.0 0.1
Delay (s) 43.6 7.2 4.1 88.8 7.6 33.4 28.8 28.8
Level of Service D A A F A C C C
Approach Delay (s) 7.0 10.7 32.3 28.8
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 77.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 AM
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.96 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3388 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3388 1770 3539
Volume (vph) 150 170 250 100 90 270
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 167 189 278 111 100 300
RTOR Reduction (vph) 0 147 63 0 0 0
Lane Group Flow (vph) 167 42 326 0 100 300
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 10.0 10.0 18.6 5.2 27.8
Effective Green, g (s) 10.5 10.5 19.6 5.2 28.8
Actuated g/C Ratio 0.22 0.22 0.41 0.11 0.61
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 393 351 1404 195 2155
v/s Ratio Prot c0.09 c0.10 c0.06 0.08
v/s Ratio Perm 0.03
v/c Ratio 0.42 0.12 0.23 0.51 0.14
Uniform Delay, d1 15.8 14.7 9.0 19.9 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.1 2.3 0.0
Delay (s) 16.5 14.9 9.1 22.1 4.0
Level of Service B B A C A
Approach Delay (s) 15.7 9.1 8.5
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 47.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 AM
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.95 1.00 0.94 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3361 1770 1668 1504 1770 3539 1583 3433 3525
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3361 1770 1668 1504 1770 3539 1583 3433 3525
Volume (vph) 40 120 60 100 140 350 30 380 110 330 350 10
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 133 67 111 156 389 33 422 122 367 389 11
RTOR Reduction (vph) 0 52 0 0 30 214 0 0 90 0 2 0
Lane Group Flow (vph) 44 148 0 111 223 78 33 422 32 367 398 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.9 13.1 4.6 15.8 15.8 1.6 15.7 15.7 9.7 23.8
Effective Green, g (s) 1.9 13.1 4.6 15.8 15.8 1.6 15.7 15.7 9.7 23.8
Actuated g/C Ratio 0.03 0.22 0.08 0.27 0.27 0.03 0.27 0.27 0.16 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 57 745 138 446 402 48 940 421 563 1420
v/s Ratio Prot 0.02 0.04 c0.06 c0.13 0.02 c0.12 c0.11 0.11
v/s Ratio Perm 0.05 0.02
v/c Ratio 0.77 0.20 0.80 0.50 0.19 0.69 0.45 0.08 0.65 0.28
Uniform Delay, d1 28.4 18.7 26.8 18.3 16.7 28.5 18.1 16.3 23.1 11.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 46.8 0.1 27.7 0.9 0.2 33.8 0.3 0.1 2.7 0.1
Delay (s) 75.2 18.9 54.5 19.2 17.0 62.3 18.4 16.3 25.8 12.0
Level of Service E B D B B E B B C B
Approach Delay (s) 29.0 24.2 20.5 18.6
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 59.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 51.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 AM
23: Live Oak Ave & 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 180 70 70 200 20 100 120 50 90 40 20
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
Hourly flow rate (vph) 33 196 76 76 217 22 109 130 54 98 43 22

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 130 174 185 130 293 163
Volume Left (vph) 33 0 76 0 109 98
Volume Right (vph) 0 76 0 22 54 22
Hadj (s) 0.16 -0.27 0.24 -0.08 0.00 0.07
Departure Headway (s) 6.6 6.2 6.7 6.4 5.9 6.3
Degree Utilization, x 0.24 0.30 0.34 0.23 0.48 0.28
Capacity (veh/h) 503 540 503 528 566 517
Control Delay (s) 10.5 10.6 12.0 10.1 14.3 11.7
Approach Delay (s) 10.6 11.2 14.3 11.7
Approach LOS B B B B

Intersection Summary
Delay 12.0
HCM Level of Service B
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 AM
24: Laurel Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5030 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5030 1770 1583
Volume (vph) 220 620 900 70 90 230
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 239 674 978 76 98 250
RTOR Reduction (vph) 0 0 11 0 0 202
Lane Group Flow (vph) 239 674 1043 0 98 48
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 5.1 26.6 17.5 6.7 6.7
Effective Green, g (s) 5.1 27.6 18.5 7.7 7.7
Actuated g/C Ratio 0.12 0.64 0.43 0.18 0.18
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 404 3241 2149 315 282
v/s Ratio Prot c0.07 0.13 c0.21 c0.06
v/s Ratio Perm 0.03
v/c Ratio 0.59 0.21 0.49 0.31 0.17
Uniform Delay, d1 18.1 3.3 9.0 15.5 15.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.0 0.2 0.6 0.3
Delay (s) 20.4 3.3 9.1 16.1 15.4
Level of Service C A A B B
Approach Delay (s) 7.8 9.1 15.6
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 9.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 43.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 AM
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.99 1.00 0.96 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3391 1770 3510 1770 3381 1770 3261
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3391 1770 3510 1770 3381 1770 3261
Volume (vph) 170 390 150 50 690 40 60 70 30 50 200 220
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 189 433 167 56 767 44 67 78 33 56 222 244
RTOR Reduction (vph) 0 56 0 0 6 0 0 27 0 0 201 0
Lane Group Flow (vph) 189 544 0 56 805 0 67 84 0 56 265 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.0 21.6 3.2 16.8 2.1 9.1 2.1 9.1
Effective Green, g (s) 8.0 21.6 3.2 16.8 2.1 9.1 2.1 9.1
Actuated g/C Ratio 0.15 0.42 0.06 0.32 0.04 0.17 0.04 0.17
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 272 1409 109 1134 71 592 71 571
v/s Ratio Prot c0.11 0.16 0.03 c0.23 c0.04 0.02 0.03 c0.08
v/s Ratio Perm
v/c Ratio 0.69 0.39 0.51 0.71 0.94 0.14 0.79 0.46
Uniform Delay, d1 20.8 10.6 23.6 15.5 24.9 18.1 24.7 19.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 0.2 4.0 2.1 86.8 0.1 42.6 0.6
Delay (s) 28.3 10.8 27.7 17.5 111.7 18.3 67.3 19.9
Level of Service C B C B F B E B
Approach Delay (s) 15.0 18.2 53.4 25.0
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 52.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 5 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 100 ---> 2.1 (NO. OF LANES) 2.1<--- 480 THRU Wilbur

RIGHT 40 --- 1.1 1.1 1.1 1.0 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 5 20 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 5 5 1650 0.0030
LEFT (L) 140 140 1650 0.0848
T + L 145 1650 0.0879 0.0879

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 10 10 1650 0.0061 0.0061
T + L 15 1650 0.0091

------------------------------------------------------------------------
EB RIGHT (R) 40 40 1650 0.0242

THRU (T) 100 100 3300 0.0303
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 140 3300 0.0424

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 480 480 3300 0.1455
LEFT (L) 10 10 1650 0.0061
T + R 490 3300 0.1485 0.1485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.25
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 40 70 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.0 1.0 1.1 --- 30 RIGHT
STREET NAME:

THRU 140 ---> 2.1 (NO. OF LANES) 2.1<--- 350 THRU 18th St

RIGHT 70 --- 1.1 1.0 1.0 1.0 1.0 --- 180 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 100 140 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 140 0 * 1650 0.0000

THRU (T) 100 100 1650 0.0606
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
SB RIGHT (R) 40 30 * 1650 0.0182

THRU (T) 70 70 1650 0.0424 0.0424
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 70 70 1650 0.0424

THRU (T) 140 140 3300 0.0424
LEFT (L) 10 10 1650 0.0061
T + R 210 3300 0.0636 0.0636

------------------------------------------------------------------------
WB RIGHT (R) 30 30 1650 0.0182

THRU (T) 350 350 3300 0.1061
LEFT (L) 180 180 1650 0.1091 0.1091
T + R 380 3300 0.1152

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.33
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 50 20 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.1 1.1 1.1 1.1 --- 130 RIGHT
STREET NAME:

THRU 190 ---> 2.0 (NO. OF LANES) 1.1<--- 350 THRU 18th St

RIGHT 40 --- 1.0 1.1 1.1 1.0 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 30 10 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 0 * 1800 0.0000

THRU (T) 30 30 1800 0.0167
LEFT (L) 120 120 1800 0.0667 0.0667
T + L 150 1800 0.0833

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1800 0.0278

THRU (T) 20 20 1800 0.0111
LEFT (L) 10 10 1800 0.0056
T + R 70 1800 0.0389
T + L 30 1800 0.0167
T + R + L 80 1800 0.0444 0.0444

------------------------------------------------------------------------
EB RIGHT (R) 40 0 * 1800 0.0000

THRU (T) 190 190 3600 0.0528
LEFT (L) 70 70 1800 0.0389 0.0389

------------------------------------------------------------------------
WB RIGHT (R) 130 130 1800 0.0722

THRU (T) 350 350 1800 0.1944
LEFT (L) 10 10 1800 0.0056
T + R 480 1800 0.2667 0.2667

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 10 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 1.1 2.0 1.0 --- 30 RIGHT
STREET NAME:

THRU 210 ---> 2.1 (NO. OF LANES) 2.0<--- 470 THRU 18th Street

RIGHT 5 --- 1.1 1.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 10 10 Urb=N, Rur=N

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + R 20 1650 0.0121 0.0121

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 3000 0.0067
T + R 40 1650 0.0242 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 5 5 1650 0.0030

THRU (T) 210 210 3300 0.0636
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 215 3300 0.0652

------------------------------------------------------------------------
WB RIGHT (R) 30 19 * 1650 0.0115

THRU (T) 470 470 3300 0.1424 0.1424
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.20
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 60 RIGHT
STREET NAME:

THRU 220 ---> 2.1 (NO. OF LANES) 2.0<--- 430 THRU Main Street

RIGHT 20 --- 1.1 1.0 1.1 1.1 2.0 --- 840 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 10 60 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 10 10 1650 0.0061
LEFT (L) 30 30 1650 0.0182
T + R 70 1650 0.0424 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 40 1650 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 220 220 3300 0.0667
LEFT (L) 10 10 1650 0.0061
T + R 240 3300 0.0727 0.0727

------------------------------------------------------------------------
WB RIGHT (R) 60 30 * 1650 0.0182

THRU (T) 430 430 3300 0.1303
LEFT (L) 840 840 3000 0.2800 0.2800

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.41
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 270 ---> 2.1 (NO. OF LANES) 2.0<--- 1240 THRU Main Street

RIGHT 40 --- 1.1 1.0 0.0 2.5 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 0 580 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 580 471 * 3127 0.1506 0.1506

LEFT (L) 90 90 1720 0.0523
------------------------------------------------------------------------
EB RIGHT (R) 40 40 1720 0.0233

THRU (T) 270 270 3440 0.0785
T + R 310 3440 0.0901

------------------------------------------------------------------------
WB THRU (T) 1240 1240 3440 0.3605 0.3605

LEFT (L) 60 60 1720 0.0349
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 80 50 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 60 --- 1.0 1.0 1.1 2.1 1.0 --- 330 RIGHT
STREET NAME:

THRU 600 ---> 2.1 (NO. OF LANES) 3.0<--- 1020 THRU Main Street

RIGHT 190 --- 1.1 2.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 200 110 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 110 110 1650 0.0667
LEFT (L) 200 200 3000 0.0667
T + R 160 1650 0.0970 0.0970

------------------------------------------------------------------------
SB RIGHT (R) 80 20 * 1650 0.0121

THRU (T) 50 50 1650 0.0303
LEFT (L) 100 100 3000 0.0333
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 600 600 3300 0.1818
LEFT (L) 60 60 1650 0.0364
T + R 790 3300 0.2394 0.2394

------------------------------------------------------------------------
WB RIGHT (R) 330 275 * 1650 0.1667

THRU (T) 1020 1020 4950 0.2061
LEFT (L) 10 10 1650 0.0061 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 710 ---> 2.1 (NO. OF LANES) 2.0<--- 1270 THRU Main Street

RIGHT 40 --- 1.1 1.0 0.0 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 0 30 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 0 * 1720 0.0000

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
EB RIGHT (R) 40 40 1720 0.0233

THRU (T) 710 710 3440 0.2064
T + R 750 3440 0.2180

------------------------------------------------------------------------
WB THRU (T) 1270 1270 3440 0.3692 0.3692

LEFT (L) 30 30 1720 0.0174
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 200 40 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 1.1 1.1 1.0 --- 60 RIGHT
STREET NAME:

THRU 650 ---> 2.0 (NO. OF LANES) 2.0<--- 1010 THRU Main Street

RIGHT 30 --- 1.0 1.0 1.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 20 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 20 20 1650 0.0121
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 50 1650 0.0303

------------------------------------------------------------------------
SB RIGHT (R) 200 130 * 1650 0.0788 0.0788

THRU (T) 40 40 1650 0.0242
LEFT (L) 60 60 1650 0.0364
T + L 100 1650 0.0606

------------------------------------------------------------------------
EB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 650 650 3300 0.1970
LEFT (L) 70 70 1650 0.0424 0.0424

------------------------------------------------------------------------
WB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 1010 1010 3300 0.3061 0.3061
LEFT (L) 50 50 1650 0.0303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 60 210 40

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 60 --- 2.1 1.0 1.0 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley Road

RIGHT 110 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 280 10 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 280 280 3300 0.0848
LEFT (L) 170 170 1650 0.1030 0.1030
T + R 290 3300 0.0879

------------------------------------------------------------------------
SB RIGHT (R) 60 27 * 1650 0.0164

THRU (T) 210 210 1650 0.1273 0.1273
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 110 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 60 60 3000 0.0200
T + L 70 3000 0.0233 0.0233

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.27
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 40 50 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 600 ---> 2.0 (NO. OF LANES) 2.1<--- 780 THRU Main Street

RIGHT 130 --- 1.0 2.0 1.0 1.0 1.0 --- 130 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 250 10 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 250 250 3000 0.0833 0.0833

------------------------------------------------------------------------
SB RIGHT (R) 40 20 * 1650 0.0121

THRU (T) 50 50 1650 0.0303
LEFT (L) 20 20 1650 0.0121
T + L 70 1650 0.0424 0.0424

------------------------------------------------------------------------
EB RIGHT (R) 130 0 * 1650 0.0000

THRU (T) 600 600 3300 0.1818 0.1818
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 780 780 3300 0.2364
LEFT (L) 130 130 1650 0.0788 0.0788
T + R 790 3300 0.2394

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 150 0 180

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 0.0 1.0 1.1 --- 100 RIGHT
STREET NAME:

THRU 630 ---> 2.0 (NO. OF LANES) 2.1<--- 750 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 150 80 * 1720 0.0465

LEFT (L) 180 180 1720 0.1047 0.1047
------------------------------------------------------------------------
EB THRU (T) 630 630 3440 0.1831

LEFT (L) 70 70 1720 0.0407 0.0407
------------------------------------------------------------------------
WB RIGHT (R) 100 100 1720 0.0581

THRU (T) 750 750 3440 0.2180
T + R 850 3440 0.2471 0.2471

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 5 0 5

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 5 --- 1.0 1.1 1.1 1.1 1.1 --- 5 RIGHT
STREET NAME:

THRU 670 ---> 1.0 (NO. OF LANES) 1.1<--- 750 THRU Main Street

RIGHT 90 --- 1.0 1.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 0 30 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 0 0 1650 0.0000
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 5 5 1650 0.0030

THRU (T) 0 0 1650 0.0000
LEFT (L) 5 5 1650 0.0030
T + R 5 1650 0.0030
T + L 5 1650 0.0030
T + R + L 10 1650 0.0061 0.0061

------------------------------------------------------------------------
EB RIGHT (R) 90 0 * 1650 0.0000

THRU (T) 670 670 1650 0.4061
LEFT (L) 5 5 1650 0.0030 0.0030

------------------------------------------------------------------------
WB RIGHT (R) 5 5 1650 0.0030

THRU (T) 750 750 1650 0.4545
LEFT (L) 30 30 1650 0.0182
T + R 755 1650 0.4576 0.4576

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.52
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 270 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 170 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 250 100 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 100 1720 0.0581

THRU (T) 250 250 3440 0.0727
T + R 350 3440 0.1017 0.1017

------------------------------------------------------------------------
SB THRU (T) 270 270 3440 0.0785

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
WB RIGHT (R) 170 80 * 1720 0.0465

LEFT (L) 150 150 1720 0.0872 0.0872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.24
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 10 350 330

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 2.1 2.0 2.1 --- 350 RIGHT
STREET NAME:

THRU 120 ---> 2.1 (NO. OF LANES) 1.1<--- 140 THRU Cypress

RIGHT 60 --- 1.1 1.0 2.0 1.0 1.0 --- 100 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 380 110 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 110 10 * 1650 0.0061

THRU (T) 380 380 3300 0.1152 0.1152
LEFT (L) 30 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 350 350 3300 0.1061
LEFT (L) 330 330 3000 0.1100 0.1100
T + R 360 3300 0.1091

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 120 120 3300 0.0364
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 180 3300 0.0545

------------------------------------------------------------------------
WB RIGHT (R) 350 169 * 3000 0.0563

THRU (T) 140 140 1650 0.0848
LEFT (L) 100 100 1650 0.0606
T + R 309 3000 0.1030 0.1030

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.35
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 230 0 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 220 --- 2.0 1.0 0.0 1.0 1.1 --- 70 RIGHT
STREET NAME:

THRU 620 ---> 3.0 (NO. OF LANES) 3.1<--- 900 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 230 109 * 1720 0.0634 0.0634

LEFT (L) 90 90 1720 0.0523
------------------------------------------------------------------------
EB THRU (T) 620 620 5160 0.1202

LEFT (L) 220 220 3127 0.0704 0.0704
------------------------------------------------------------------------
WB RIGHT (R) 70 70 1720 0.0407

THRU (T) 900 900 5160 0.1744
T + R 970 5160 0.1880 0.1880

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.32
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 220 200 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 170 --- 1.0 1.1 2.1 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 390 ---> 2.1 (NO. OF LANES) 2.1<--- 690 THRU Laurel

RIGHT 150 --- 1.1 1.0 2.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 70 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 70 70 3300 0.0212
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 100 3300 0.0303

------------------------------------------------------------------------
SB RIGHT (R) 220 220 1650 0.1333 0.1333

THRU (T) 200 200 3300 0.0606
LEFT (L) 50 50 1650 0.0303
T + R 420 3300 0.1273

------------------------------------------------------------------------
EB RIGHT (R) 150 150 1650 0.0909

THRU (T) 390 390 3300 0.1182
LEFT (L) 170 170 1650 0.1030 0.1030
T + R 540 3300 0.1636

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 690 690 3300 0.2091
LEFT (L) 50 50 1650 0.0303
T + R 730 3300 0.2212 0.2212

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.AM,CAP=



Near Term (2010) No Project PM 



HCM Signalized Intersection Capacity Analysis 2010 PM
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.99 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3382 1770 3512 1770 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.81 1.00
Satd. Flow (perm) 1770 3382 1770 3512 1384 1583 1508 1583
Volume (vph) 10 380 160 30 180 10 60 0 40 10 10 20
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 422 178 33 200 11 67 0 44 11 11 22
RTOR Reduction (vph) 0 40 0 0 3 0 0 0 40 0 0 20
Lane Group Flow (vph) 11 560 0 33 208 0 0 67 4 0 22 2
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.5 36.8 1.8 37.1 5.4 5.4 5.4 5.4
Effective Green, g (s) 1.5 36.8 1.8 37.1 5.4 5.4 5.4 5.4
Actuated g/C Ratio 0.03 0.66 0.03 0.66 0.10 0.10 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 47 2222 57 2327 133 153 145 153
v/s Ratio Prot 0.01 c0.17 c0.02 0.06
v/s Ratio Perm c0.05 0.00 0.01 0.00
v/c Ratio 0.23 0.25 0.58 0.09 0.50 0.03 0.15 0.01
Uniform Delay, d1 26.7 3.9 26.7 3.4 24.0 22.9 23.2 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 0.1 13.5 0.0 3.0 0.1 0.5 0.0
Delay (s) 29.2 4.0 40.2 3.4 27.0 23.0 23.7 22.9
Level of Service C A D A C C C C
Approach Delay (s) 4.5 8.4 25.4 23.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 8.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.30
Actuated Cycle Length (s) 56.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 370 120 10 160 40 10
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 385 125 10 167 42 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 510 635 448
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 510 635 448
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 90 98
cM capacity (veh/h) 1055 438 611

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 510 10 167 52
Volume Left 0 10 0 42
Volume Right 125 0 0 10
cSH 1700 1055 1700 464
Volume to Capacity 0.30 0.01 0.10 0.11
Queue Length 95th (ft) 0 1 0 9
Control Delay (s) 0.0 8.4 0.0 13.7
Lane LOS A B
Approach Delay (s) 0.0 0.5 13.7
Approach LOS B

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 36.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 PM
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 420 90 30 110 0 0 0 0 170 0 60
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 467 100 33 122 0 0 0 0 189 0 67
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 122 567 644 706 517 706 756 61
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 122 567 644 706 517 706 756 61
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 97 100 100 100 40 100 93
cM capacity (veh/h) 1463 1001 325 347 503 315 325 991

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 567 33 61 61 189 67
Volume Left 0 33 0 0 189 0
Volume Right 100 0 0 0 0 67
cSH 1700 1001 1700 1700 315 991
Volume to Capacity 0.33 0.03 0.04 0.04 0.60 0.07
Queue Length 95th (ft) 0 3 0 0 91 5
Control Delay (s) 0.0 8.7 0.0 0.0 32.2 8.9
Lane LOS A D A
Approach Delay (s) 0.0 1.9 26.1
Approach LOS D

Intersection Summary
Average Delay 7.1
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 PM
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 260 330 0 0 130 100 10 0 20 0 0 0
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 289 367 0 0 144 111 11 0 22 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 256 367 1017 1200 183 961 1144 128
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 256 367 1017 1200 183 961 1144 128
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 78 100 93 100 97 100 100 100
cM capacity (veh/h) 1306 1188 159 143 828 170 155 899

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 289 183 183 96 159 11 22
Volume Left 289 0 0 0 0 11 0
Volume Right 0 0 0 0 111 0 22
cSH 1306 1700 1700 1700 1700 159 828
Volume to Capacity 0.22 0.11 0.11 0.06 0.09 0.07 0.03
Queue Length 95th (ft) 21 0 0 0 0 6 2
Control Delay (s) 8.5 0.0 0.0 0.0 0.0 29.3 9.5
Lane LOS A D A
Approach Delay (s) 3.8 0.0 16.1
Approach LOS C

Intersection Summary
Average Delay 3.2
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2010 PM
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 0 320 0 0 0 180 40 0 0 30 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 0 337 0 0 0 189 42 0 0 32 53

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 337 0 232 84
Volume Left (vph) 32 0 0 189 0
Volume Right (vph) 0 337 0 0 53
Hadj (s) 0.53 -0.67 0.00 0.20 -0.34
Departure Headway (s) 5.9 4.6 5.3 5.1 4.8
Degree Utilization, x 0.05 0.43 0.00 0.33 0.11
Capacity (veh/h) 585 742 624 670 688
Control Delay (s) 8.0 10.0 8.3 10.5 8.4
Approach Delay (s) 9.8 0.0 10.5 8.4
Approach LOS A A B A

Intersection Summary
Delay 9.9
HCM Level of Service A
Intersection Capacity Utilization 45.2% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 PM
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3348 1770 3489 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3348 1770 3489 1770 1863 1583 1770 1863 1583
Volume (vph) 40 410 230 330 390 40 170 150 270 60 120 30
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 42 427 240 344 406 42 177 156 281 62 125 31
RTOR Reduction (vph) 0 72 0 0 7 0 0 0 199 0 0 27
Lane Group Flow (vph) 42 595 0 344 441 0 177 156 82 62 125 4
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 2.5 19.4 18.7 35.6 13.0 13.0 13.0 8.5 8.5 8.5
Effective Green, g (s) 3.5 21.4 19.7 37.6 14.5 14.5 14.5 10.0 10.0 10.0
Actuated g/C Ratio 0.05 0.28 0.25 0.48 0.19 0.19 0.19 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.0 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 80 923 449 1691 331 348 296 228 240 204
v/s Ratio Prot 0.02 c0.18 c0.19 0.13 c0.10 0.08 0.04 c0.07
v/s Ratio Perm 0.05 0.00
v/c Ratio 0.53 0.64 0.77 0.26 0.53 0.45 0.28 0.27 0.52 0.02
Uniform Delay, d1 36.2 24.7 26.8 11.8 28.5 28.0 27.1 30.5 31.6 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 1.6 7.6 0.1 1.7 0.9 0.5 0.6 2.0 0.0
Delay (s) 42.3 26.3 34.5 11.9 30.2 28.9 27.6 31.2 33.6 29.6
Level of Service D C C B C C C C C C
Approach Delay (s) 27.2 21.7 28.7 32.3
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 77.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.85 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.98
Satd. Flow (prot) 1770 3539 1583 1770 1852 1783 1583 1742
Flt Permitted 0.37 1.00 1.00 0.41 1.00 0.64 1.00 0.87
Satd. Flow (perm) 692 3539 1583 764 1852 1192 1583 1542
Volume (vph) 60 580 110 10 520 20 90 10 20 60 60 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 63 611 116 11 547 21 95 11 21 63 63 74
RTOR Reduction (vph) 0 0 44 0 2 0 0 0 16 0 43 0
Lane Group Flow (vph) 63 611 72 11 566 0 0 106 5 0 157 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 25.0 25.0 25.0 25.0 25.0 8.8 8.8 8.8
Effective Green, g (s) 27.0 27.0 27.0 27.0 27.0 10.8 10.8 10.8
Actuated g/C Ratio 0.62 0.62 0.62 0.62 0.62 0.25 0.25 0.25
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 427 2182 976 471 1142 294 390 380
v/s Ratio Prot 0.17 c0.31
v/s Ratio Perm 0.09 0.05 0.01 0.09 0.00 c0.10
v/c Ratio 0.15 0.28 0.07 0.02 0.50 0.36 0.01 0.41
Uniform Delay, d1 3.5 3.9 3.4 3.3 4.6 13.6 12.5 13.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.0 0.0 0.3 0.8 0.0 0.7
Delay (s) 3.7 4.0 3.4 3.3 5.0 14.4 12.5 14.6
Level of Service A A A A A B B B
Approach Delay (s) 3.9 4.9 14.1 14.6
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 43.8 Sum of lost time (s) 6.0
Intersection Capacity Utilization 59.3% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.90 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3529 1770 3539 1583 1770 1682 3433 1600
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3529 1770 3539 1583 1770 1682 3433 1600
Volume (vph) 140 490 10 10 360 120 10 10 20 130 10 160
Peak-hour factor, PHF 0.92 0.98 0.98 0.98 0.98 0.92 0.98 0.92 0.98 0.92 0.92 0.92
Adj. Flow (vph) 152 500 10 10 367 130 10 11 20 141 11 174
RTOR Reduction (vph) 0 1 0 0 0 95 0 18 0 0 148 0
Lane Group Flow (vph) 152 509 0 10 367 35 10 13 0 141 37 0
Turn Type Prot Prot Perm Split Split
Protected Phases 5 2 1 6 7 7 3 3
Permitted Phases 6
Actuated Green, G (s) 7.1 20.1 0.7 13.7 13.7 6.2 6.2 7.5 7.5
Effective Green, g (s) 7.1 20.1 0.7 13.7 13.7 6.2 6.2 7.5 7.5
Actuated g/C Ratio 0.14 0.40 0.01 0.27 0.27 0.12 0.12 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 1405 25 960 429 217 207 510 238
v/s Ratio Prot c0.09 c0.14 0.01 0.10 0.01 c0.01 c0.04 0.02
v/s Ratio Perm 0.02
v/c Ratio 0.61 0.36 0.40 0.38 0.08 0.05 0.07 0.28 0.15
Uniform Delay, d1 20.4 10.7 24.7 15.0 13.7 19.5 19.6 19.1 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.2 10.2 0.3 0.1 0.1 0.1 0.3 0.3
Delay (s) 24.8 10.9 34.9 15.2 13.8 19.6 19.7 19.4 19.0
Level of Service C B C B B B B B B
Approach Delay (s) 14.0 15.2 19.7 19.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 50.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.87 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3390 3335 3438 1538 1719 1577 1719 1700
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.72 1.00 0.38 1.00
Satd. Flow (perm) 1719 3390 3335 3438 1538 1308 1577 684 1700
Volume (vph) 30 580 60 400 410 100 40 20 120 80 30 20
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 31 604 62 417 427 104 42 21 125 83 31 21
RTOR Reduction (vph) 0 5 0 0 0 26 0 112 0 0 19 0
Lane Group Flow (vph) 31 661 0 417 427 78 42 34 0 83 33 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 5.2 60.7 33.6 89.1 89.1 12.7 12.7 12.7 12.7
Effective Green, g (s) 5.2 61.7 33.6 90.1 90.1 12.7 12.7 12.7 12.7
Actuated g/C Ratio 0.04 0.51 0.28 0.75 0.75 0.11 0.11 0.11 0.11
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 74 1743 934 2581 1155 138 167 72 180
v/s Ratio Prot 0.02 c0.20 c0.13 0.12 0.02 0.02
v/s Ratio Perm 0.05 0.03 c0.12
v/c Ratio 0.42 0.38 0.45 0.17 0.07 0.30 0.20 1.15 0.18
Uniform Delay, d1 55.9 17.6 35.5 4.3 3.9 49.6 49.0 53.6 48.9
Progression Factor 1.00 1.00 0.80 0.62 0.06 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 0.6 0.3 0.1 0.1 0.5 0.2 153.3 0.2
Delay (s) 59.7 18.2 28.9 2.8 0.4 50.0 49.3 207.0 49.1
Level of Service E B C A A D D F D
Approach Delay (s) 20.1 14.0 49.4 146.2
Approach LOS C B D F

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.88
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3405 1719 3438 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3405 1719 3438 1719 2707
Volume (vph) 730 50 60 820 90 1160
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 760 52 62 854 94 1208
RTOR Reduction (vph) 4 0 0 0 0 39
Lane Group Flow (vph) 808 0 62 854 94 1169
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 42.8 53.0 99.8 11.2 64.2
Effective Green, g (s) 43.8 53.0 100.8 11.2 64.2
Actuated g/C Ratio 0.36 0.44 0.84 0.09 0.54
Clearance Time (s) 5.0 4.0 5.0 4.0 4.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1243 759 2888 160 1538
v/s Ratio Prot c0.24 0.04 0.25 0.05 c0.34
v/s Ratio Perm 0.10
v/c Ratio 0.65 0.08 0.30 0.59 0.76
Uniform Delay, d1 31.7 19.4 2.0 52.2 21.9
Progression Factor 0.67 0.88 0.37 1.00 1.00
Incremental Delay, d2 2.5 0.0 0.3 3.5 2.3
Delay (s) 23.7 17.2 1.0 55.7 24.1
Level of Service C B A E C
Approach Delay (s) 23.7 2.1 26.4
Approach LOS C A C

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 69.0% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 0.97 1.00 0.95 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.94 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (prot) 1719 3326 1719 4940 1538 3335 1708 1633 1678 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00
Satd. Flow (perm) 1719 3326 1719 4940 1538 3335 1708 1633 1678 1538
Volume (vph) 90 1410 390 30 590 150 220 100 60 250 90 70
Peak-hour factor, PHF 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Adj. Flow (vph) 92 1439 398 31 602 153 224 102 61 255 92 71
RTOR Reduction (vph) 0 18 0 0 0 69 0 19 0 0 0 63
Lane Group Flow (vph) 92 1819 0 31 602 84 224 144 0 169 178 8
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 11.3 72.8 3.6 65.1 65.1 13.6 13.6 13.0 13.0 13.0
Effective Green, g (s) 11.3 73.8 3.6 66.1 66.1 13.6 13.6 13.0 13.0 13.0
Actuated g/C Ratio 0.09 0.61 0.03 0.55 0.55 0.11 0.11 0.11 0.11 0.11
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 162 2045 52 2721 847 378 194 177 182 167
v/s Ratio Prot 0.05 c0.55 c0.02 0.12 0.07 c0.08 0.10 c0.11
v/s Ratio Perm 0.05 0.01
v/c Ratio 0.57 0.89 0.60 0.22 0.10 0.59 0.74 0.95 0.98 0.05
Uniform Delay, d1 52.0 19.6 57.5 13.8 12.8 50.6 51.5 53.2 53.4 47.9
Progression Factor 0.95 1.06 0.98 0.91 0.63 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 4.4 11.5 0.2 0.2 1.7 12.6 53.7 59.4 0.0
Delay (s) 51.1 25.3 68.0 12.7 8.3 52.2 64.2 106.9 112.8 48.0
Level of Service D C E B A D E F F D
Approach Delay (s) 26.5 14.0 57.3 99.4
Approach LOS C B E F

Intersection Summary
HCM Average Control Delay 35.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 1710 10 10 760 10 10
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96
Hourly flow rate (vph) 1781 10 10 792 10 10
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type TWLTL
Median storage veh) 0
Upstream signal (ft) 1017
pX, platoon unblocked 0.56 0.56 0.56
vC, conflicting volume 1792 2203 896
vC1, stage 1 conf vol 1786
vC2, stage 2 conf vol 417
vCu, unblocked vol 1631 2360 45
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s) 5.9
tF (s) 2.2 3.5 3.3
p0 queue free % 95 79 98
cM capacity (veh/h) 215 50 568

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 NB 1
Volume Total 1188 604 10 396 396 21
Volume Left 0 0 10 0 0 10
Volume Right 0 10 0 0 0 10
cSH 1700 1700 215 1700 1700 92
Volume to Capacity 0.70 0.36 0.05 0.23 0.23 0.23
Queue Length 95th (ft) 0 0 4 0 0 20
Control Delay (s) 0.0 0.0 22.6 0.0 0.0 55.0
Lane LOS C F
Approach Delay (s) 0.0 0.3 55.0
Approach LOS F

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 PM
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3417 1719 3438 1719 1538
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3417 1719 3438 1719 1538
Volume (vph) 1650 70 20 720 50 40
Peak-hour factor, PHF 0.97 0.97 0.97 0.97 0.97 0.97
Adj. Flow (vph) 1701 72 21 742 52 41
RTOR Reduction (vph) 1 0 0 0 0 38
Lane Group Flow (vph) 1772 0 21 742 52 3
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot custom
Protected Phases 2 1 6
Permitted Phases 8 8
Actuated Green, G (s) 96.0 3.2 103.2 8.8 8.8
Effective Green, g (s) 96.0 3.2 103.2 8.8 8.8
Actuated g/C Ratio 0.80 0.03 0.86 0.07 0.07
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2734 46 2957 126 113
v/s Ratio Prot c0.52 c0.01 0.22
v/s Ratio Perm c0.03 0.00
v/c Ratio 0.65 0.46 0.25 0.41 0.03
Uniform Delay, d1 5.0 57.5 1.5 53.1 51.6
Progression Factor 0.09 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 7.0 0.2 2.2 0.1
Delay (s) 1.1 64.6 1.7 55.3 51.7
Level of Service A E A E D
Approach Delay (s) 1.1 3.4 53.7
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 3.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 1719 1647 1765 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.63 1.00 0.40 1.00
Satd. Flow (perm) 1719 3438 1538 1719 3438 1538 1132 1647 732 1538
Volume (vph) 270 1250 170 70 550 60 70 60 90 40 40 120
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 287 1330 181 74 585 64 74 64 96 43 43 128
RTOR Reduction (vph) 0 0 42 0 0 26 0 51 0 0 0 114
Lane Group Flow (vph) 287 1330 139 74 585 38 74 109 0 0 86 14
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 23.3 85.9 85.9 8.3 69.9 69.9 12.8 12.8 12.8 12.8
Effective Green, g (s) 24.3 86.9 86.9 8.3 70.9 70.9 12.8 12.8 12.8 12.8
Actuated g/C Ratio 0.20 0.72 0.72 0.07 0.59 0.59 0.11 0.11 0.11 0.11
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 348 2490 1114 119 2031 909 121 176 78 164
v/s Ratio Prot c0.17 0.04 0.07
v/s Ratio Perm c0.39 0.09 0.17 0.02 0.07 c0.12 0.01
v/c Ratio 0.82 0.53 0.12 0.62 0.29 0.04 0.61 0.62 1.10 0.08
Uniform Delay, d1 45.8 7.4 5.0 54.3 12.1 10.3 51.2 51.3 53.6 48.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.0 0.8 0.2 7.1 0.4 0.1 8.8 6.4 132.5 0.2
Delay (s) 59.8 8.3 5.2 61.4 12.5 10.4 60.1 57.6 186.1 48.5
Level of Service E A A E B B E E F D
Approach Delay (s) 16.2 17.3 58.4 103.8
Approach LOS B B E F

Intersection Summary
HCM Average Control Delay 26.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 80 60 10 70 90 50 190 10 150 290 10
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Hourly flow rate (vph) 10 82 61 10 71 92 51 194 10 153 296 10

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 153 173 255 459
Volume Left (vph) 10 10 51 153
Volume Right (vph) 61 92 10 10
Hadj (s) -0.19 -0.27 0.05 0.09
Departure Headway (s) 6.1 6.0 5.7 5.4
Degree Utilization, x 0.26 0.29 0.41 0.69
Capacity (veh/h) 506 514 577 637
Control Delay (s) 11.2 11.3 12.6 19.8
Approach Delay (s) 11.2 11.3 12.6 19.8
Approach LOS B B B C

Intersection Summary
Delay 15.4
HCM Level of Service C
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 PM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 170 30 40 130 10 30 30 30 70 80 10
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 11 189 33 44 144 11 33 33 33 78 89 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 233 200 100 178
Volume Left (vph) 11 44 33 78
Volume Right (vph) 33 11 33 11
Hadj (s) -0.04 0.05 -0.10 0.08
Departure Headway (s) 4.9 5.0 5.2 5.2
Degree Utilization, x 0.32 0.28 0.14 0.26
Capacity (veh/h) 689 668 624 630
Control Delay (s) 10.1 9.9 9.0 10.0
Approach Delay (s) 10.1 9.9 9.0 10.0
Approach LOS B A A B

Intersection Summary
Delay 9.9
HCM Level of Service A
Intersection Capacity Utilization 43.1% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 PM
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.98 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1727 1583 1812 1583 1770 3521 1770 1863 1583
Flt Permitted 0.95 0.98 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1727 1583 1812 1583 1770 3521 1770 1863 1583
Volume (vph) 110 40 200 50 40 60 140 290 10 140 390 70
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 120 43 217 54 43 65 152 315 11 152 424 76
RTOR Reduction (vph) 0 0 196 0 0 57 0 2 0 0 0 44
Lane Group Flow (vph) 79 84 21 0 97 8 152 324 0 152 424 32
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 6.4 6.4 6.4 7.5 7.5 7.0 26.4 8.3 27.7 27.7
Effective Green, g (s) 6.4 6.4 6.4 8.5 8.5 8.0 27.4 9.3 28.7 28.7
Actuated g/C Ratio 0.09 0.09 0.09 0.13 0.13 0.12 0.41 0.14 0.42 0.42
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 159 164 150 228 199 209 1427 244 791 672
v/s Ratio Prot 0.05 c0.05 c0.05 c0.09 0.09 0.09 c0.23
v/s Ratio Perm 0.01 0.01 0.02
v/c Ratio 0.50 0.51 0.14 0.43 0.04 0.73 0.23 0.62 0.54 0.05
Uniform Delay, d1 29.1 29.1 28.1 27.3 26.0 28.7 13.2 27.5 14.5 11.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 2.7 0.4 1.3 0.1 11.9 0.1 4.9 0.7 0.0
Delay (s) 31.5 31.8 28.5 28.6 26.1 40.6 13.2 32.4 15.2 11.5
Level of Service C C C C C D B C B B
Approach Delay (s) 29.8 27.6 22.0 18.8
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 23.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 67.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3528 3335 1810 1583 1791 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3528 3335 1810 1583 1791 1538
Volume (vph) 50 920 390 190 460 10 200 30 230 20 20 20
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 53 979 415 202 489 11 213 32 245 21 21 21
RTOR Reduction (vph) 0 0 250 0 2 0 0 0 202 0 0 20
Lane Group Flow (vph) 53 979 165 202 498 0 213 32 43 0 42 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 2.9 24.9 24.9 9.1 31.1 10.4 10.4 10.4 1.9 1.9
Effective Green, g (s) 3.9 25.9 25.9 10.1 32.1 11.4 11.4 11.4 1.9 1.9
Actuated g/C Ratio 0.06 0.40 0.40 0.15 0.49 0.17 0.17 0.17 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 103 1404 610 274 1734 582 316 276 52 45
v/s Ratio Prot 0.03 c0.28 c0.11 0.14 c0.06 0.02 c0.02
v/s Ratio Perm 0.11 0.03 0.00
v/c Ratio 0.51 0.70 0.27 0.74 0.29 0.37 0.10 0.15 0.81 0.01
Uniform Delay, d1 29.8 16.4 13.3 26.3 9.8 23.8 22.6 22.9 31.5 30.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 1.5 0.2 9.9 0.1 0.4 0.1 0.3 58.8 0.1
Delay (s) 34.1 18.0 13.6 36.2 9.9 24.2 22.8 23.1 90.4 30.9
Level of Service C B B D A C C C F C
Approach Delay (s) 17.3 17.5 23.6 70.5
Approach LOS B B C E

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 65.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 58.3% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3406 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3406 1770 1583
Volume (vph) 180 920 510 170 180 120
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 191 979 543 181 191 128
RTOR Reduction (vph) 0 0 37 0 0 106
Lane Group Flow (vph) 191 979 687 0 191 22
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 9.5 37.0 23.5 9.8 9.8
Effective Green, g (s) 9.5 38.0 24.5 9.8 9.8
Actuated g/C Ratio 0.17 0.68 0.44 0.18 0.18
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 301 2410 1495 311 278
v/s Ratio Prot c0.11 0.28 c0.20 c0.11
v/s Ratio Perm 0.01
v/c Ratio 0.63 0.41 0.46 0.61 0.08
Uniform Delay, d1 21.5 3.9 11.0 21.3 19.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.3 0.1 0.2 3.6 0.1
Delay (s) 25.9 4.0 11.2 24.8 19.4
Level of Service C A B C B
Approach Delay (s) 7.6 11.2 22.6
Approach LOS A B C

Intersection Summary
HCM Average Control Delay 11.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 55.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.5% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1860 1770 1583 1695
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.76 1.00 0.93
Satd. Flow (perm) 1770 1863 1583 1770 1860 1409 1583 1620
Volume (vph) 5 930 200 20 580 5 130 0 50 1 0 1
Peak-hour factor, PHF 0.92 0.94 0.94 0.94 0.94 0.92 0.94 0.92 0.94 0.92 0.92 0.92
Adj. Flow (vph) 5 989 213 21 617 5 138 0 53 1 0 1
RTOR Reduction (vph) 0 0 70 0 0 0 0 44 0 0 1 0
Lane Group Flow (vph) 5 989 143 21 622 0 138 9 0 0 1 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 54.6 54.6 1.4 55.3 13.0 13.0 14.0
Effective Green, g (s) 0.7 55.6 55.6 1.4 56.3 14.0 14.0 14.0
Actuated g/C Ratio 0.01 0.67 0.67 0.02 0.68 0.17 0.17 0.17
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 15 1248 1060 30 1262 238 267 273
v/s Ratio Prot 0.00 c0.53 c0.01 0.33 0.01
v/s Ratio Perm 0.09 c0.10 0.00
v/c Ratio 0.33 0.79 0.13 0.70 0.49 0.58 0.03 0.00
Uniform Delay, d1 40.9 9.6 5.0 40.6 6.4 31.8 28.8 28.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.7 3.5 0.1 52.7 0.3 3.4 0.1 0.0
Delay (s) 53.6 13.2 5.0 93.3 6.8 35.2 28.9 28.7
Level of Service D B A F A D C C
Approach Delay (s) 11.9 9.6 33.4 28.7
Approach LOS B A C C

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 83.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3370 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3370 1770 3539
Volume (vph) 120 160 340 160 190 460
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 128 170 362 170 202 489
RTOR Reduction (vph) 0 138 84 0 0 0
Lane Group Flow (vph) 128 32 448 0 202 489
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 8.3 8.3 18.4 8.4 30.8
Effective Green, g (s) 9.3 9.3 19.4 8.4 31.8
Actuated g/C Ratio 0.19 0.19 0.40 0.17 0.65
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 335 300 1332 303 2292
v/s Ratio Prot c0.07 c0.13 c0.11 0.14
v/s Ratio Perm 0.02
v/c Ratio 0.38 0.11 0.34 0.67 0.21
Uniform Delay, d1 17.4 16.5 10.4 19.0 3.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.2 5.5 0.0
Delay (s) 18.1 16.6 10.5 24.5 3.6
Level of Service B B B C A
Approach Delay (s) 17.3 10.5 9.7
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 49.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.95 1.00 0.99 0.85 1.00 1.00 0.85 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3371 1770 1753 1504 1770 3539 1583 3433 3482
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3371 1770 1753 1504 1770 3539 1583 3433 3482
Volume (vph) 30 130 60 100 190 250 30 310 100 470 420 50
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 33 144 67 111 211 278 33 344 111 522 467 56
RTOR Reduction (vph) 0 54 0 0 3 199 0 0 71 0 9 0
Lane Group Flow (vph) 33 157 0 111 222 65 33 344 40 522 514 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.8 14.5 5.1 17.8 17.8 1.8 25.9 25.9 11.1 35.2
Effective Green, g (s) 1.8 14.5 5.1 17.8 17.8 1.8 25.9 25.9 11.1 35.2
Actuated g/C Ratio 0.02 0.20 0.07 0.25 0.25 0.02 0.36 0.36 0.15 0.48
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 673 124 430 369 44 1263 565 525 1688
v/s Ratio Prot 0.02 0.05 c0.06 c0.13 0.02 0.10 c0.15 c0.15
v/s Ratio Perm 0.04 0.03
v/c Ratio 0.75 0.23 0.90 0.52 0.18 0.75 0.27 0.07 0.99 0.30
Uniform Delay, d1 35.2 24.4 33.5 23.7 21.6 35.2 16.6 15.4 30.7 11.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 51.4 0.2 49.7 1.0 0.2 51.4 0.5 0.2 37.6 0.5
Delay (s) 86.6 24.6 83.2 24.7 21.8 86.6 17.2 15.6 68.3 11.8
Level of Service F C F C C F B B E B
Approach Delay (s) 33.0 34.3 21.5 40.0
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 34.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 72.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 PM
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 190 150 80 160 40 70 40 40 50 120 50
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
Hourly flow rate (vph) 22 207 163 87 174 43 76 43 43 54 130 54

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 125 266 174 130 163 239
Volume Left (vph) 22 0 87 0 76 54
Volume Right (vph) 0 163 0 43 43 54
Hadj (s) 0.12 -0.39 0.28 -0.20 -0.03 -0.06
Departure Headway (s) 6.4 5.9 6.7 6.2 6.2 6.0
Degree Utilization, x 0.22 0.43 0.32 0.22 0.28 0.40
Capacity (veh/h) 529 580 506 544 518 553
Control Delay (s) 10.0 12.1 11.6 9.7 11.6 12.9
Approach Delay (s) 11.4 10.8 11.6 12.9
Approach LOS B B B B

Intersection Summary
Delay 11.6
HCM Level of Service B
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 PM
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5048 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5048 1770 1583
Volume (vph) 230 900 980 50 90 190
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 250 978 1065 54 98 207
RTOR Reduction (vph) 0 0 8 0 0 178
Lane Group Flow (vph) 250 978 1111 0 98 29
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 6.8 32.4 21.6 6.5 6.5
Effective Green, g (s) 6.8 32.4 21.6 6.5 6.5
Actuated g/C Ratio 0.14 0.69 0.46 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 498 3513 2325 245 219
v/s Ratio Prot c0.07 0.19 c0.22 c0.06
v/s Ratio Perm 0.02
v/c Ratio 0.50 0.28 0.48 0.40 0.13
Uniform Delay, d1 18.5 2.8 8.8 18.4 17.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.0 0.2 1.1 0.3
Delay (s) 19.3 2.8 8.9 19.5 18.0
Level of Service B A A B B
Approach Delay (s) 6.2 8.9 18.5
Approach LOS A A B

Intersection Summary
HCM Average Control Delay 8.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 46.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 41.6% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.98 1.00 0.98 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3483 1770 3474 1770 3443 1770 3289
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3483 1770 3474 1770 3443 1770 3289
Volume (vph) 200 760 90 80 640 90 150 410 90 190 270 240
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 213 809 96 85 681 96 160 436 96 202 287 255
RTOR Reduction (vph) 0 12 0 0 15 0 0 26 0 0 195 0
Lane Group Flow (vph) 213 893 0 85 762 0 160 506 0 202 347 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 10.5 24.8 4.6 18.9 8.6 14.8 10.4 16.6
Effective Green, g (s) 10.5 24.8 4.6 18.9 8.6 14.8 10.4 16.6
Actuated g/C Ratio 0.15 0.35 0.07 0.27 0.12 0.21 0.15 0.24
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 1223 115 930 216 722 261 773
v/s Ratio Prot c0.12 c0.26 0.05 0.22 0.09 c0.15 c0.11 0.11
v/s Ratio Perm
v/c Ratio 0.81 0.73 0.74 0.82 0.74 0.70 0.77 0.45
Uniform Delay, d1 29.1 20.0 32.4 24.3 29.9 25.8 29.0 23.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.6 2.3 21.8 5.7 12.8 3.1 13.3 0.4
Delay (s) 45.7 22.3 54.2 30.0 42.7 28.9 42.3 23.5
Level of Service D C D C D C D C
Approach Delay (s) 26.7 32.4 32.1 28.6
Approach LOS C C C C

Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 70.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 10 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 380 ---> 2.1 (NO. OF LANES) 2.1<--- 180 THRU Wilbur

RIGHT 160 --- 1.1 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 0 40 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 10 * 1650 0.0061

THRU (T) 0 0 1650 0.0000
LEFT (L) 60 60 1650 0.0364 0.0364
T + L 60 1650 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + L 20 1650 0.0121 0.0121

------------------------------------------------------------------------
EB RIGHT (R) 160 160 1650 0.0970

THRU (T) 380 380 3300 0.1152
LEFT (L) 10 10 1650 0.0061
T + R 540 3300 0.1636 0.1636

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 180 180 3300 0.0545
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 190 3300 0.0576

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.23
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 120 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 410 ---> 2.1 (NO. OF LANES) 2.1<--- 390 THRU 18th St

RIGHT 230 --- 1.1 1.0 1.0 1.0 1.0 --- 330 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 150 270 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 270 0 * 1650 0.0000

THRU (T) 150 150 1650 0.0909
LEFT (L) 170 170 1650 0.1030 0.1030

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 120 120 1650 0.0727 0.0727
LEFT (L) 60 60 1650 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 230 230 1650 0.1394

THRU (T) 410 410 3300 0.1242
LEFT (L) 40 40 1650 0.0242
T + R 640 3300 0.1939 0.1939

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 390 390 3300 0.1182
LEFT (L) 330 330 1650 0.2000 0.2000
T + R 430 3300 0.1303

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 70 60 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 60 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 580 ---> 2.0 (NO. OF LANES) 1.1<--- 520 THRU 18th St

RIGHT 110 --- 1.0 1.1 1.1 1.0 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 10 20 Urb=B, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 10 * 1800 0.0056

THRU (T) 10 10 1800 0.0056
LEFT (L) 90 90 1800 0.0500 0.0500
T + L 100 1800 0.0556

------------------------------------------------------------------------
SB RIGHT (R) 70 70 1800 0.0389

THRU (T) 60 60 1800 0.0333
LEFT (L) 60 60 1800 0.0333
T + R 130 1800 0.0722
T + L 120 1800 0.0667
T + R + L 190 1800 0.1056 0.1056

------------------------------------------------------------------------
EB RIGHT (R) 110 20 * 1800 0.0111

THRU (T) 580 580 3600 0.1611
LEFT (L) 60 60 1800 0.0333 0.0333

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1800 0.0111

THRU (T) 520 520 1800 0.2889
LEFT (L) 10 10 1800 0.0056
T + R 540 1800 0.3000 0.3000

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 160 10 130

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 140 --- 1.0 1.1 1.1 2.0 1.0 --- 120 RIGHT
STREET NAME:

THRU 490 ---> 2.1 (NO. OF LANES) 2.0<--- 360 THRU 18th Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 10 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + R 30 1650 0.0182 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 160 160 1650 0.0970

THRU (T) 10 10 1650 0.0061
LEFT (L) 130 130 3000 0.0433
T + R 170 1650 0.1030 0.1030

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 490 490 3300 0.1485
LEFT (L) 140 140 1650 0.0848 0.0848
T + R 500 3300 0.1515

------------------------------------------------------------------------
WB RIGHT (R) 120 49 * 1650 0.0297

THRU (T) 360 360 3300 0.1091 0.1091
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.32
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.0 --- 100 RIGHT
STREET NAME:

THRU 580 ---> 2.1 (NO. OF LANES) 2.0<--- 410 THRU Main Street

RIGHT 60 --- 1.1 1.0 1.1 1.1 2.0 --- 400 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 40 20 120 Urb=B, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + R 140 1650 0.0848 0.0848

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 80 80 1650 0.0485 0.0485
T + R 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 580 580 3300 0.1758
LEFT (L) 30 30 1650 0.0182
T + R 640 3300 0.1939 0.1939

------------------------------------------------------------------------
WB RIGHT (R) 100 20 * 1650 0.0121

THRU (T) 410 410 3300 0.1242
LEFT (L) 400 400 3000 0.1333 0.1333

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.46
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 730 ---> 2.1 (NO. OF LANES) 2.0<--- 820 THRU Main Street

RIGHT 50 --- 1.1 1.0 0.0 2.5 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 0 1160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1160 1051 * 3127 0.3361 0.3361

LEFT (L) 90 90 1720 0.0523
------------------------------------------------------------------------
EB RIGHT (R) 50 50 1720 0.0291

THRU (T) 730 730 3440 0.2122
T + R 780 3440 0.2267 0.2267

------------------------------------------------------------------------
WB THRU (T) 820 820 3440 0.2384

LEFT (L) 60 60 1720 0.0349 0.0349
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 70 90 250

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 90 --- 1.0 1.0 1.1 2.1 1.0 --- 150 RIGHT
STREET NAME:

THRU 1410 ---> 2.1 (NO. OF LANES) 3.0<--- 590 THRU Main Street

RIGHT 390 --- 1.1 2.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 220 100 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 100 100 1650 0.0606
LEFT (L) 220 220 3000 0.0733
T + R 160 1650 0.0970 0.0970

------------------------------------------------------------------------
SB RIGHT (R) 70 0 * 1650 0.0000

THRU (T) 90 90 1650 0.0545
LEFT (L) 250 250 3000 0.0833
T + L 340 3000 0.1133 0.1133

------------------------------------------------------------------------
EB RIGHT (R) 390 390 1650 0.2364

THRU (T) 1410 1410 3300 0.4273
LEFT (L) 90 90 1650 0.0545
T + R 1800 3300 0.5455 0.5455

------------------------------------------------------------------------
WB RIGHT (R) 150 13 * 1650 0.0079

THRU (T) 590 590 4950 0.1192
LEFT (L) 30 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.77
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 1650 ---> 2.1 (NO. OF LANES) 2.0<--- 720 THRU Main Street

RIGHT 70 --- 1.1 1.0 0.0 1.0 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 0 40 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 20 * 1720 0.0116

LEFT (L) 50 50 1720 0.0291 0.0291
------------------------------------------------------------------------
EB RIGHT (R) 70 70 1720 0.0407

THRU (T) 1650 1650 3440 0.4797
T + R 1720 3440 0.5000 0.5000

------------------------------------------------------------------------
WB THRU (T) 720 720 3440 0.2093

LEFT (L) 20 20 1720 0.0116 0.0116
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.54
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 120 40 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 270 --- 1.0 1.0 1.1 1.1 1.0 --- 60 RIGHT
STREET NAME:

THRU 1250 ---> 2.0 (NO. OF LANES) 2.0<--- 550 THRU Main Street

RIGHT 170 --- 1.0 1.0 1.1 1.1 1.0 --- 70 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 70 60 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 60 60 1650 0.0364
LEFT (L) 70 70 1650 0.0424
T + R 150 1650 0.0909 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 120 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 40 40 1650 0.0242 0.0242
T + L 80 1650 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 170 100 * 1650 0.0606

THRU (T) 1250 1250 3300 0.3788 0.3788
LEFT (L) 270 270 1650 0.1636

------------------------------------------------------------------------
WB RIGHT (R) 60 20 * 1650 0.0121

THRU (T) 550 550 3300 0.1667
LEFT (L) 70 70 1650 0.0424 0.0424

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.54
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 70 390 140

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 110 --- 2.1 1.0 1.0 1.0 1.0 --- 60 RIGHT
STREET NAME:

THRU 40 ---> 1.1 (NO. OF LANES) 1.1<--- 40 THRU Oakley Road

RIGHT 200 --- 1.0 1.0 2.1 1.1 1.1 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 290 10 Urb=B, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 290 290 3300 0.0879
LEFT (L) 140 140 1650 0.0848 0.0848
T + R 300 3300 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 70 10 * 1650 0.0061

THRU (T) 390 390 1650 0.2364 0.2364
LEFT (L) 140 140 1650 0.0848

------------------------------------------------------------------------
EB RIGHT (R) 200 60 * 1650 0.0364

THRU (T) 40 40 1650 0.0242
LEFT (L) 110 110 3000 0.0367
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 50 50 1650 0.0303
T + L 90 1650 0.0545 0.0545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 20 20 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 50 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 920 ---> 2.0 (NO. OF LANES) 2.1<--- 460 THRU Main Street

RIGHT 390 --- 1.0 2.0 1.0 1.0 1.0 --- 190 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 200 30 230 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 230 40 * 1650 0.0242

THRU (T) 30 30 1650 0.0182
LEFT (L) 200 200 3000 0.0667 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 20 20 1650 0.0121
T + L 40 1650 0.0242 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 390 280 * 1650 0.1697

THRU (T) 920 920 3300 0.2788 0.2788
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 460 460 3300 0.1394
LEFT (L) 190 190 1650 0.1152 0.1152
T + R 470 3300 0.1424

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.48
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 120 0 180

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 180 --- 1.0 1.0 0.0 1.0 1.1 --- 170 RIGHT
STREET NAME:

THRU 920 ---> 2.0 (NO. OF LANES) 2.1<--- 510 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 120 0 * 1720 0.0000

LEFT (L) 180 180 1720 0.1047 0.1047
------------------------------------------------------------------------
EB THRU (T) 920 920 3440 0.2674

LEFT (L) 180 180 1720 0.1047 0.1047
------------------------------------------------------------------------
WB RIGHT (R) 170 170 1720 0.0988

THRU (T) 510 510 3440 0.1483
T + R 680 3440 0.1977 0.1977

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.41
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 1 0 1

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 5 --- 1.0 1.1 1.1 1.1 1.1 --- 5 RIGHT
STREET NAME:

THRU 930 ---> 1.0 (NO. OF LANES) 1.1<--- 580 THRU Main Street

RIGHT 200 --- 1.0 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 130 0 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 0 0 1650 0.0000
LEFT (L) 130 130 1650 0.0788 0.0788
T + R 50 1650 0.0303

------------------------------------------------------------------------
SB RIGHT (R) 1 1 1650 0.0006

THRU (T) 0 0 1650 0.0000
LEFT (L) 1 1 1650 0.0006
T + R 1 1650 0.0006
T + L 1 1650 0.0006
T + R + L 2 1650 0.0012 0.0012

------------------------------------------------------------------------
EB RIGHT (R) 200 70 * 1650 0.0424

THRU (T) 930 930 1650 0.5636 0.5636
LEFT (L) 5 5 1650 0.0030

------------------------------------------------------------------------
WB RIGHT (R) 5 5 1650 0.0030

THRU (T) 580 580 1650 0.3515
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 585 1650 0.3545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.66
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 460 190

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 160 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 340 160 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 160 1720 0.0930

THRU (T) 340 340 3440 0.0988
T + R 500 3440 0.1453 0.1453

------------------------------------------------------------------------
SB THRU (T) 460 460 3440 0.1337

LEFT (L) 190 190 1720 0.1105 0.1105
------------------------------------------------------------------------
WB RIGHT (R) 160 0 * 1720 0.0000

LEFT (L) 120 120 1720 0.0698 0.0698
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.33
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 50 420 470

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 2.1 2.0 2.1 --- 250 RIGHT
STREET NAME:

THRU 130 ---> 2.1 (NO. OF LANES) 1.1<--- 190 THRU Cypress

RIGHT 60 --- 1.1 1.0 2.0 1.0 1.0 --- 100 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 30 310 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 0 * 1650 0.0000

THRU (T) 310 310 3300 0.0939 0.0939
LEFT (L) 30 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 420 420 3300 0.1273
LEFT (L) 470 470 3000 0.1567 0.1567
T + R 470 3300 0.1424

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 130 130 3300 0.0394
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 190 3300 0.0576

------------------------------------------------------------------------
WB RIGHT (R) 250 0 * 3000 0.0000

THRU (T) 190 190 1650 0.1152 0.1152
LEFT (L) 100 100 1650 0.0606
T + R 190 3000 0.0633

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.38
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 190 0 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 230 --- 2.0 1.0 0.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 900 ---> 3.0 (NO. OF LANES) 3.1<--- 980 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 190 63 * 1720 0.0366

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
EB THRU (T) 900 900 5160 0.1744

LEFT (L) 230 230 3127 0.0736 0.0736
------------------------------------------------------------------------
WB RIGHT (R) 50 50 1720 0.0291

THRU (T) 980 980 5160 0.1899
T + R 1030 5160 0.1996 0.1996

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.33
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 No Project 10/23/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 240 270 190

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 200 --- 1.0 1.1 2.1 1.0 1.1 --- 90 RIGHT
STREET NAME:

THRU 760 ---> 2.1 (NO. OF LANES) 2.1<--- 640 THRU Laurel

RIGHT 90 --- 1.1 1.0 2.1 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 410 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 410 410 3300 0.1242
LEFT (L) 150 150 1650 0.0909
T + R 500 3300 0.1515 0.1515

------------------------------------------------------------------------
SB RIGHT (R) 240 240 1650 0.1455

THRU (T) 270 270 3300 0.0818
LEFT (L) 190 190 1650 0.1152 0.1152
T + R 510 3300 0.1545

------------------------------------------------------------------------
EB RIGHT (R) 90 90 1650 0.0545

THRU (T) 760 760 3300 0.2303
LEFT (L) 200 200 1650 0.1212 0.1212
T + R 850 3300 0.2576

------------------------------------------------------------------------
WB RIGHT (R) 90 90 1650 0.0545

THRU (T) 640 640 3300 0.1939
LEFT (L) 80 80 1650 0.0485
T + R 730 3300 0.2212 0.2212

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.61
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_NP.INT,VOL=2010_NP.PM,CAP=



Near Term (2010) With Project AM 



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3406 1770 3529 1777 1583 1803 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.83 1.00
Satd. Flow (perm) 1770 3406 1770 3529 1346 1583 1546 1583
Volume (vph) 20 120 40 10 496 10 140 5 20 10 5 20
Peak-hour factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96
Adj. Flow (vph) 21 125 42 10 517 10 146 5 21 10 5 21
RTOR Reduction (vph) 0 20 0 0 1 0 0 0 16 0 0 16
Lane Group Flow (vph) 21 147 0 10 526 0 0 151 5 0 15 5
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.4 26.2 1.3 26.1 11.0 11.0 11.0 11.0
Effective Green, g (s) 1.4 26.2 1.3 26.1 11.0 11.0 11.0 11.0
Actuated g/C Ratio 0.03 0.52 0.03 0.52 0.22 0.22 0.22 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 1767 46 1824 293 345 337 345
v/s Ratio Prot c0.01 0.04 0.01 c0.15
v/s Ratio Perm c0.11 0.00 0.01 0.00
v/c Ratio 0.43 0.08 0.22 0.29 0.52 0.01 0.04 0.01
Uniform Delay, d1 24.2 6.1 24.1 6.9 17.4 15.5 15.6 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.0 2.4 0.1 1.5 0.0 0.1 0.0
Delay (s) 30.1 6.1 26.5 7.0 18.9 15.5 15.7 15.5
Level of Service C A C A B B B B
Approach Delay (s) 8.8 7.4 18.5 15.6
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 50.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 159 20 14 463 70 24
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 173 22 15 503 76 26
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 195 717 184
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 195 717 184
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 81 97
cM capacity (veh/h) 1379 392 859

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 195 15 503 102
Volume Left 0 15 0 76
Volume Right 22 0 0 26
cSH 1700 1379 1700 455
Volume to Capacity 0.11 0.01 0.30 0.22
Queue Length 95th (ft) 0 1 0 21
Control Delay (s) 0.0 7.6 0.0 15.2
Lane LOS A C
Approach Delay (s) 0.0 0.2 15.2
Approach LOS C

Intersection Summary
Average Delay 2.0
Intersection Capacity Utilization 36.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 163 40 10 357 0 0 0 0 79 0 160
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Hourly flow rate (vph) 0 168 41 10 368 0 0 0 0 81 0 165
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 368 209 393 577 189 577 598 184
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 368 209 393 577 189 577 598 184
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 99 100 100 100 79 100 80
cM capacity (veh/h) 1187 1359 430 422 821 397 411 827

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 209 10 184 184 81 165
Volume Left 0 10 0 0 81 0
Volume Right 41 0 0 0 0 165
cSH 1700 1359 1700 1700 397 827
Volume to Capacity 0.12 0.01 0.11 0.11 0.21 0.20
Queue Length 95th (ft) 0 1 0 0 19 19
Control Delay (s) 0.0 7.7 0.0 0.0 16.4 10.4
Lane LOS A C B
Approach Delay (s) 0.0 0.2 12.4
Approach LOS B

Intersection Summary
Average Delay 3.8
Intersection Capacity Utilization 30.0% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 30 212 0 0 327 134 40 0 20 0 0 0
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 32 226 0 0 348 143 43 0 21 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 490 226 463 780 113 596 709 245
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 490 226 463 780 113 596 709 245
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 97 100 91 100 98 100 100 100
cM capacity (veh/h) 1069 1340 471 316 919 370 347 755

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 32 113 113 232 259 43 21
Volume Left 32 0 0 0 0 43 0
Volume Right 0 0 0 0 143 0 21
cSH 1069 1700 1700 1700 1700 471 919
Volume to Capacity 0.03 0.07 0.07 0.14 0.15 0.09 0.02
Queue Length 95th (ft) 2 0 0 0 0 7 2
Control Delay (s) 8.5 0.0 0.0 0.0 0.0 13.4 9.0
Lane LOS A B A
Approach Delay (s) 1.1 0.0 11.9
Approach LOS B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 30.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 0 202 0 0 0 441 30 0 0 30 20
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
Hourly flow rate (vph) 33 0 220 0 0 0 479 33 0 0 33 22

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 33 220 0 512 54
Volume Left (vph) 33 0 0 479 0
Volume Right (vph) 0 220 0 0 22
Hadj (s) 0.53 -0.67 0.00 0.22 -0.21
Departure Headway (s) 6.5 5.3 5.9 4.9 5.1
Degree Utilization, x 0.06 0.32 0.00 0.69 0.08
Capacity (veh/h) 518 635 542 716 653
Control Delay (s) 8.7 9.6 8.9 18.2 8.5
Approach Delay (s) 9.5 0.0 18.2 8.5
Approach LOS A A C A

Intersection Summary
Delay 14.9
HCM Level of Service B
Intersection Capacity Utilization 51.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3377 1770 3499 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3377 1770 3499 1770 1863 1583 1770 1863 1583
Volume (vph) 10 160 70 196 366 30 190 100 160 40 70 40
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 11 178 78 218 407 33 211 111 178 44 78 44
RTOR Reduction (vph) 0 50 0 0 5 0 0 0 143 0 0 38
Lane Group Flow (vph) 11 206 0 218 435 0 211 111 35 44 78 6
Turn Type Prot Prot Split Perm Split Perm
Protected Phases 1 6 5 2 8 8 4 4
Permitted Phases 8 4
Actuated Green, G (s) 0.3 15.9 8.9 25.0 10.1 10.1 10.1 6.4 6.4 6.4
Effective Green, g (s) 1.3 17.9 10.4 27.0 11.6 11.6 11.6 7.9 7.9 7.9
Actuated g/C Ratio 0.02 0.30 0.17 0.45 0.19 0.19 0.19 0.13 0.13 0.13
Clearance Time (s) 4.0 5.0 4.5 5.0 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 38 1011 308 1580 343 361 307 234 246 209
v/s Ratio Prot 0.01 0.06 c0.12 c0.12 c0.12 0.06 0.02 c0.04
v/s Ratio Perm 0.02 0.00
v/c Ratio 0.29 0.20 0.71 0.28 0.62 0.31 0.11 0.19 0.32 0.03
Uniform Delay, d1 28.8 15.6 23.3 10.3 22.1 20.7 19.9 23.1 23.5 22.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 0.1 7.2 0.1 3.3 0.5 0.2 0.4 0.7 0.1
Delay (s) 33.0 15.7 30.5 10.4 25.3 21.1 20.0 23.5 24.3 22.7
Level of Service C B C B C C C C C C
Approach Delay (s) 16.4 17.0 22.5 23.6
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 19.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 59.8 Sum of lost time (s) 9.0
Intersection Capacity Utilization 44.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 1790 1791 1583 1702
Flt Permitted 0.36 1.00 1.00 0.59 1.00 0.78 1.00 0.93
Satd. Flow (perm) 678 3539 1583 1100 1790 1454 1583 1594
Volume (vph) 70 235 40 10 387 136 120 30 10 18 20 50
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 78 261 44 11 430 151 133 33 11 20 22 56
RTOR Reduction (vph) 0 0 17 0 18 0 0 0 8 0 42 0
Lane Group Flow (vph) 78 261 28 11 563 0 0 166 3 0 56 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 28.0 28.0 28.0 28.0 28.0 10.4 10.4 10.4
Effective Green, g (s) 29.0 29.0 29.0 29.0 29.0 11.4 11.4 11.4
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.63 0.25 0.25 0.25
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 424 2212 989 688 1119 357 389 392
v/s Ratio Prot 0.07 c0.31
v/s Ratio Perm 0.11 0.02 0.01 c0.11 0.00 0.03
v/c Ratio 0.18 0.12 0.03 0.02 0.50 0.46 0.01 0.14
Uniform Delay, d1 3.7 3.5 3.3 3.3 4.8 14.9 13.2 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.0 0.4 1.0 0.0 0.2
Delay (s) 3.9 3.5 3.3 3.3 5.1 15.9 13.2 13.8
Level of Service A A A A A B B B
Approach Delay (s) 3.6 5.1 15.7 13.8
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 46.4 Sum of lost time (s) 6.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.93 1.00 0.89
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3529 1770 3539 1583 1770 1723 3433 1653
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3529 1770 3539 1583 1770 1723 3433 1653
Volume (vph) 40 282 5 10 529 30 10 10 10 20 10 30
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 43 313 6 11 588 33 11 11 11 22 11 33
RTOR Reduction (vph) 0 1 0 0 0 23 0 9 0 0 28 0
Lane Group Flow (vph) 43 318 0 11 588 10 11 13 0 22 16 0
Turn Type Prot Prot Perm Split Split
Protected Phases 5 2 1 6 7 7 3 3
Permitted Phases 6
Actuated Green, G (s) 1.8 14.5 0.6 13.3 13.3 6.3 6.3 6.5 6.5
Effective Green, g (s) 1.8 14.5 0.6 13.3 13.3 6.3 6.3 6.5 6.5
Actuated g/C Ratio 0.04 0.33 0.01 0.30 0.30 0.14 0.14 0.15 0.15
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 73 1166 24 1072 480 254 247 508 245
v/s Ratio Prot c0.02 0.09 0.01 c0.17 0.01 c0.01 0.01 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.59 0.27 0.46 0.55 0.02 0.04 0.05 0.04 0.06
Uniform Delay, d1 20.7 10.8 21.5 12.8 10.7 16.2 16.2 16.0 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.6 0.1 13.2 0.6 0.0 0.1 0.1 0.0 0.1
Delay (s) 32.3 10.9 34.7 13.4 10.7 16.3 16.3 16.1 16.2
Level of Service C B C B B B B B B
Approach Delay (s) 13.5 13.6 16.3 16.2
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.33
Actuated Cycle Length (s) 43.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.87 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1719 3405 3335 3438 1538 1719 1573 1719 1674
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.73 1.00 0.67 1.00
Satd. Flow (perm) 1719 3405 3335 3438 1538 1320 1573 1206 1674
Volume (vph) 10 292 20 915 489 60 30 10 70 30 20 20
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 11 311 21 973 520 64 32 11 74 32 21 21
RTOR Reduction (vph) 0 4 0 0 0 12 0 70 0 0 20 0
Lane Group Flow (vph) 11 328 0 973 520 52 32 15 0 32 22 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 0.8 38.8 42.2 80.2 80.2 6.0 6.0 6.0 6.0
Effective Green, g (s) 0.8 39.8 42.2 81.2 81.2 6.0 6.0 6.0 6.0
Actuated g/C Ratio 0.01 0.40 0.42 0.81 0.81 0.06 0.06 0.06 0.06
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 14 1355 1407 2792 1249 79 94 72 100
v/s Ratio Prot c0.01 c0.10 c0.29 0.15 0.01 0.01
v/s Ratio Perm 0.03 0.02 c0.03
v/c Ratio 0.79 0.24 0.69 0.19 0.04 0.41 0.16 0.44 0.22
Uniform Delay, d1 49.5 20.1 23.6 2.1 1.8 45.3 44.6 45.4 44.8
Progression Factor 1.00 1.00 0.53 0.29 0.05 1.00 1.00 1.00 1.00
Incremental Delay, d2 130.6 0.4 1.3 0.1 0.1 1.2 0.3 1.6 0.4
Delay (s) 180.1 20.5 13.7 0.7 0.1 46.5 44.9 47.0 45.2
Level of Service F C B A A D D D D
Approach Delay (s) 25.6 8.8 45.4 46.0
Approach LOS C A D D

Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 0.95 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3386 1719 3438 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 3386 1719 3438 1719 2707
Volume (vph) 353 40 68 1375 90 672
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 388 44 75 1511 99 738
RTOR Reduction (vph) 6 0 0 0 0 362
Lane Group Flow (vph) 426 0 75 1511 99 376
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 53.4 24.0 82.4 8.6 32.6
Effective Green, g (s) 54.4 25.0 83.4 8.6 33.6
Actuated g/C Ratio 0.54 0.25 0.83 0.09 0.34
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1842 430 2867 148 1018
v/s Ratio Prot 0.13 0.04 c0.44 c0.06 0.09
v/s Ratio Perm 0.05
v/c Ratio 0.23 0.17 0.53 0.67 0.37
Uniform Delay, d1 11.9 29.4 2.5 44.3 25.2
Progression Factor 0.16 1.17 0.73 1.00 1.00
Incremental Delay, d2 0.3 0.2 0.6 8.6 0.2
Delay (s) 2.2 34.4 2.4 52.9 25.4
Level of Service A C A D C
Approach Delay (s) 2.2 3.9 28.6
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 10.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.91 1.00 0.97 1.00 0.95 0.95 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (prot) 1719 3331 1719 4940 1538 3335 1738 1633 1699 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.99 1.00
Satd. Flow (perm) 1719 3331 1719 4940 1538 3335 1738 1633 1699 1538
Volume (vph) 108 727 190 10 1123 342 200 139 50 115 74 120
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 117 790 207 11 1221 372 217 151 54 125 80 130
RTOR Reduction (vph) 0 16 0 0 0 195 0 16 0 0 0 114
Lane Group Flow (vph) 117 981 0 11 1221 177 217 189 0 100 105 16
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 10.0 55.5 1.2 46.7 46.7 14.3 14.3 12.0 12.0 12.0
Effective Green, g (s) 10.0 56.5 1.2 47.7 47.7 14.3 14.3 12.0 12.0 12.0
Actuated g/C Ratio 0.10 0.56 0.01 0.48 0.48 0.14 0.14 0.12 0.12 0.12
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 172 1882 21 2356 734 477 249 196 204 185
v/s Ratio Prot c0.07 c0.29 0.01 0.25 0.07 c0.11 0.06 c0.06
v/s Ratio Perm 0.12 0.01
v/c Ratio 0.68 0.52 0.52 0.52 0.24 0.45 0.76 0.51 0.51 0.08
Uniform Delay, d1 43.5 13.4 49.1 18.2 15.5 39.3 41.2 41.2 41.3 39.1
Progression Factor 0.92 0.86 1.24 0.62 0.68 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 0.9 8.5 0.7 0.6 0.3 11.1 0.9 0.9 0.1
Delay (s) 47.8 12.5 69.3 11.9 11.1 39.5 52.3 42.2 42.2 39.2
Level of Service D B E B B D D D D D
Approach Delay (s) 16.2 12.1 45.7 41.0
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3432 1719 3438 1583 1719 1863 1538 1770 1603
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3432 1719 3438 1583 1719 1863 1538 1770 1603
Volume (vph) 45 837 10 10 1428 54 10 3 10 50 3 36
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 49 930 11 11 1587 59 11 3 11 54 3 39
RTOR Reduction (vph) 0 0 0 0 0 15 0 0 10 0 37 0
Lane Group Flow (vph) 49 941 0 11 1587 44 11 3 1 54 5 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Perm Prot custom Prot
Protected Phases 5 2 1 6 3 7
Permitted Phases 6 8 3 4
Actuated Green, G (s) 5.5 70.3 1.5 66.3 66.3 4.5 1.2 4.5 9.0 4.7
Effective Green, g (s) 5.5 71.3 1.5 67.3 67.3 5.5 1.2 5.5 10.0 5.7
Actuated g/C Ratio 0.06 0.71 0.02 0.67 0.67 0.06 0.01 0.06 0.10 0.06
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 97 2447 26 2314 1065 95 22 85 177 91
v/s Ratio Prot 0.03 c0.27 0.01 c0.46 0.01 c0.03
v/s Ratio Perm 0.03 c0.00 0.00 0.00
v/c Ratio 0.51 0.38 0.42 0.69 0.04 0.12 0.14 0.01 0.31 0.06
Uniform Delay, d1 45.9 5.7 48.8 9.9 5.5 44.9 48.9 44.7 41.8 44.6
Progression Factor 0.92 0.85 1.33 0.11 0.13 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.6 0.4 9.1 1.4 0.1 0.5 2.8 0.0 1.0 0.3
Delay (s) 45.9 5.2 73.8 2.5 0.8 45.5 51.7 44.7 42.8 44.9
Level of Service D A E A A D D D D D
Approach Delay (s) 7.2 3.0 45.9 43.7
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.95 0.97 0.95
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3407 1719 3438 1583 1719 3423 3433 3444
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3407 1719 3438 1583 1719 3423 3433 3444
Volume (vph) 44 820 52 37 1395 66 104 167 37 56 134 29
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 48 911 58 41 1550 72 116 182 41 61 146 32
RTOR Reduction (vph) 0 3 0 0 0 29 0 22 0 0 20 0
Lane Group Flow (vph) 48 966 0 41 1550 43 116 201 0 61 158 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 6 6
Actuated Green, G (s) 4.0 56.1 3.6 55.7 55.7 12.6 19.3 4.0 9.7
Effective Green, g (s) 4.0 57.1 3.6 56.7 56.7 13.6 19.3 4.0 9.7
Actuated g/C Ratio 0.04 0.57 0.04 0.57 0.57 0.14 0.19 0.04 0.10
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 71 1945 62 1949 898 234 661 137 334
v/s Ratio Prot 0.03 c0.28 0.02 c0.45 c0.07 0.06 0.02 c0.05
v/s Ratio Perm 0.03
v/c Ratio 0.68 0.50 0.66 0.80 0.05 0.50 0.30 0.45 0.47
Uniform Delay, d1 47.4 12.8 47.6 17.1 9.6 40.0 34.6 46.9 42.7
Progression Factor 0.82 0.76 1.26 0.39 0.27 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.0 0.9 20.8 3.0 0.1 1.7 0.3 2.3 1.1
Delay (s) 60.7 10.6 80.9 9.7 2.7 41.7 34.9 49.2 43.8
Level of Service E B F A A D C D D
Approach Delay (s) 13.0 11.1 37.2 45.2
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 16.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1719 3438 1538 1719 3438 1538 1719 1647 1757 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.60 1.00 0.78 1.00
Satd. Flow (perm) 1719 3438 1538 1719 3438 1538 1086 1647 1417 1538
Volume (vph) 81 805 30 50 1203 60 60 20 30 60 40 210
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 90 894 33 56 1337 67 67 22 33 67 44 233
RTOR Reduction (vph) 0 0 11 0 0 24 0 29 0 0 0 202
Lane Group Flow (vph) 90 894 22 56 1337 43 67 26 0 0 111 31
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 11.2 66.8 66.8 6.7 62.3 62.3 12.5 12.5 12.5 12.5
Effective Green, g (s) 11.2 67.8 67.8 6.7 63.3 63.3 13.5 13.5 13.5 13.5
Actuated g/C Ratio 0.11 0.68 0.68 0.07 0.63 0.63 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 193 2331 1043 115 2176 974 147 222 191 208
v/s Ratio Prot 0.05 0.03 0.02
v/s Ratio Perm c0.26 0.01 c0.39 0.03 0.06 c0.08 0.02
v/c Ratio 0.47 0.38 0.02 0.49 0.61 0.04 0.46 0.12 0.58 0.15
Uniform Delay, d1 41.6 7.0 5.3 45.0 11.0 6.9 39.9 38.0 40.6 38.2
Progression Factor 0.85 0.43 0.04 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.5 0.0 1.2 1.3 0.1 0.8 0.1 2.9 0.1
Delay (s) 37.1 3.5 0.3 46.2 12.3 7.0 40.7 38.1 43.5 38.3
Level of Service D A A D B A D D D D
Approach Delay (s) 6.3 13.4 39.5 40.0
Approach LOS A B D D

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 10 37 20 10 76 113 60 286 20 53 151 10
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 11 41 22 11 84 124 66 314 22 58 166 11

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 74 219 402 235
Volume Left (vph) 11 11 66 58
Volume Right (vph) 22 124 22 11
Hadj (s) -0.12 -0.30 0.03 0.06
Departure Headway (s) 5.9 5.4 5.1 5.4
Degree Utilization, x 0.12 0.33 0.58 0.35
Capacity (veh/h) 506 597 665 621
Control Delay (s) 9.7 11.1 14.9 11.3
Approach Delay (s) 9.7 11.1 14.9 11.3
Approach LOS A B B B

Intersection Summary
Delay 12.7
HCM Level of Service B
Intersection Capacity Utilization 42.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 13 70 10 50 140 63 40 196 20 45 141 12
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 14 78 11 56 156 70 44 218 22 50 157 13

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 103 281 284 220
Volume Left (vph) 14 56 44 50
Volume Right (vph) 11 70 22 13
Hadj (s) 0.00 -0.08 0.02 0.04
Departure Headway (s) 5.8 5.4 5.4 5.5
Degree Utilization, x 0.17 0.42 0.43 0.34
Capacity (veh/h) 539 616 618 601
Control Delay (s) 10.0 12.3 12.3 11.3
Approach Delay (s) 10.0 12.3 12.3 11.3
Approach LOS A B B B

Intersection Summary
Delay 11.8
HCM Level of Service B
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1708 1583 1803 1583 1770 3523 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1708 1583 1803 1583 1770 3523 1770 1863 1583
Volume (vph) 60 10 145 20 10 20 213 314 10 40 237 60
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 11 158 22 11 22 232 341 11 43 258 65
RTOR Reduction (vph) 0 0 145 0 0 20 0 2 0 0 0 39
Lane Group Flow (vph) 37 39 13 0 33 2 232 350 0 43 258 26
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 4.8 4.8 4.8 3.9 3.9 9.5 30.5 1.7 22.7 22.7
Effective Green, g (s) 4.8 4.8 4.8 4.9 4.9 10.5 31.5 2.7 23.7 23.7
Actuated g/C Ratio 0.08 0.08 0.08 0.08 0.08 0.18 0.53 0.05 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 137 127 147 129 310 1853 80 737 626
v/s Ratio Prot 0.02 c0.02 c0.02 c0.13 0.10 0.02 c0.14
v/s Ratio Perm 0.01 0.00 0.02
v/c Ratio 0.27 0.28 0.10 0.22 0.01 0.75 0.19 0.54 0.35 0.04
Uniform Delay, d1 25.9 25.9 25.5 25.7 25.3 23.4 7.5 28.0 12.7 11.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 1.1 0.3 0.8 0.0 9.5 0.0 6.8 0.3 0.0
Delay (s) 27.0 27.1 25.9 26.5 25.3 32.9 7.5 34.8 13.0 11.1
Level of Service C C C C C C A C B B
Approach Delay (s) 26.3 26.0 17.6 15.2
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 59.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 42.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3534 3335 1810 1583 1799 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.99 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3534 3335 1810 1583 1799 1538
Volume (vph) 20 718 157 130 923 10 284 10 100 20 50 40
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 22 798 174 144 1026 11 316 11 111 22 56 44
RTOR Reduction (vph) 0 0 108 0 1 0 0 0 88 0 0 42
Lane Group Flow (vph) 22 798 66 144 1036 0 316 11 23 0 78 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 21.6 21.6 5.0 25.9 11.1 11.1 11.1 2.9 2.9
Effective Green, g (s) 1.7 22.6 22.6 6.0 26.9 12.1 12.1 12.1 2.9 2.9
Actuated g/C Ratio 0.03 0.38 0.38 0.10 0.45 0.20 0.20 0.20 0.05 0.05
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 1342 583 178 1595 677 367 321 88 75
v/s Ratio Prot 0.01 0.23 c0.08 c0.29 c0.09 0.01 c0.04
v/s Ratio Perm 0.04 0.01 0.00
v/c Ratio 0.45 0.59 0.11 0.81 0.65 0.47 0.03 0.07 0.89 0.03
Uniform Delay, d1 28.5 14.8 12.0 26.2 12.7 20.9 19.0 19.2 28.2 27.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 0.7 0.1 23.0 0.9 0.5 0.0 0.1 59.6 0.2
Delay (s) 34.9 15.5 12.1 49.2 13.6 21.4 19.1 19.3 87.7 27.2
Level of Service C B B D B C B B F C
Approach Delay (s) 15.4 18.0 20.8 65.9
Approach LOS B B C E

Intersection Summary
HCM Average Control Delay 19.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 59.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3485 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3485 1770 1583
Volume (vph) 76 742 886 100 180 157
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 84 824 984 111 200 174
RTOR Reduction (vph) 0 0 11 0 0 136
Lane Group Flow (vph) 84 824 1084 0 200 38
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 2.8 29.2 22.4 10.8 10.8
Effective Green, g (s) 2.8 30.2 23.4 10.8 10.8
Actuated g/C Ratio 0.06 0.62 0.48 0.22 0.22
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 101 2181 1664 390 349
v/s Ratio Prot c0.05 0.23 c0.31 c0.11
v/s Ratio Perm 0.02
v/c Ratio 0.83 0.38 0.65 0.51 0.11
Uniform Delay, d1 22.9 4.7 9.7 16.8 15.3
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.4 0.1 0.9 1.1 0.1
Delay (s) 64.3 4.8 10.6 17.9 15.4
Level of Service E A B B B
Approach Delay (s) 10.3 10.6 16.8
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 49.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1861 1770 1583 1695
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.75 1.00 0.91
Satd. Flow (perm) 1770 1863 1583 1770 1861 1399 1583 1580
Volume (vph) 5 754 118 30 854 5 122 0 30 5 0 5
Peak-hour factor, PHF 0.92 0.90 0.90 0.90 0.90 0.92 0.90 0.92 0.90 0.92 0.92 0.92
Adj. Flow (vph) 5 838 131 33 949 5 136 0 33 5 0 5
RTOR Reduction (vph) 0 0 44 0 0 0 0 28 0 0 4 0
Lane Group Flow (vph) 5 838 87 33 954 0 136 5 0 0 6 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.9 50.1 50.1 1.8 51.0 11.8 11.8 12.3
Effective Green, g (s) 0.9 51.1 51.1 1.8 52.0 12.3 12.3 12.3
Actuated g/C Ratio 0.01 0.66 0.66 0.02 0.67 0.16 0.16 0.16
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 21 1233 1048 41 1254 223 252 252
v/s Ratio Prot 0.00 0.45 c0.02 c0.51 0.00
v/s Ratio Perm 0.05 c0.10 0.00
v/c Ratio 0.24 0.68 0.08 0.80 0.76 0.61 0.02 0.02
Uniform Delay, d1 37.8 8.0 4.7 37.5 8.4 30.2 27.4 27.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 1.5 0.0 69.0 2.8 4.7 0.0 0.0
Delay (s) 43.6 9.5 4.7 106.5 11.2 34.9 27.4 27.4
Level of Service D A A F B C C C
Approach Delay (s) 9.1 14.4 33.4 27.4
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 13.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 77.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.96 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3406 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3406 1770 3539
Volume (vph) 150 201 297 100 114 308
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 167 223 330 111 127 342
RTOR Reduction (vph) 0 176 50 0 0 0
Lane Group Flow (vph) 167 47 391 0 127 342
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 8.8 8.8 16.9 4.6 25.5
Effective Green, g (s) 9.3 9.3 17.9 4.6 26.5
Actuated g/C Ratio 0.21 0.21 0.41 0.11 0.61
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 376 336 1392 186 2141
v/s Ratio Prot c0.09 c0.11 c0.07 0.10
v/s Ratio Perm 0.03
v/c Ratio 0.44 0.14 0.28 0.68 0.16
Uniform Delay, d1 15.0 14.0 8.7 18.9 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.1 9.9 0.0
Delay (s) 15.8 14.2 8.8 28.8 3.8
Level of Service B B A C A
Approach Delay (s) 14.9 8.8 10.6
Approach LOS B A B

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 43.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 36.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.95 1.00 0.94 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3370 1770 1669 1504 1770 3539 1583 3433 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3370 1770 1669 1504 1770 3539 1583 3433 3527
Volume (vph) 40 129 60 100 150 380 30 454 110 354 410 10
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 44 143 67 111 167 422 33 504 122 393 456 11
RTOR Reduction (vph) 0 52 0 0 30 236 0 0 88 0 2 0
Lane Group Flow (vph) 44 158 0 111 239 84 33 504 34 393 465 0
Turn Type Prot Prot Perm Prot Perm Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 1.9 13.5 4.5 16.1 16.1 1.6 17.2 17.2 10.3 25.9
Effective Green, g (s) 1.9 13.5 4.5 16.1 16.1 1.6 17.2 17.2 10.3 25.9
Actuated g/C Ratio 0.03 0.22 0.07 0.26 0.26 0.03 0.28 0.28 0.17 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 55 740 130 437 394 46 990 443 575 1485
v/s Ratio Prot 0.02 0.05 c0.06 c0.14 0.02 c0.14 c0.11 0.13
v/s Ratio Perm 0.06 0.02
v/c Ratio 0.80 0.21 0.85 0.55 0.21 0.72 0.51 0.08 0.68 0.31
Uniform Delay, d1 29.6 19.7 28.2 19.6 17.7 29.7 18.6 16.3 24.1 11.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 55.2 0.1 38.7 1.4 0.3 41.5 0.4 0.1 3.4 0.1
Delay (s) 84.8 19.8 66.9 21.0 18.0 71.2 19.0 16.4 27.4 12.0
Level of Service F B E C B E B B C B
Approach Delay (s) 31.1 26.9 21.1 19.0
Approach LOS C C C B

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 61.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 55.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2010 & Proj AM
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 191 75 70 213 117 107 146 50 169 62 20
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
Hourly flow rate (vph) 33 208 82 76 232 127 116 159 54 184 67 22

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 136 185 192 243 329 273
Volume Left (vph) 33 0 76 0 116 184
Volume Right (vph) 0 82 0 127 54 22
Hadj (s) 0.15 -0.27 0.23 -0.33 0.01 0.12
Departure Headway (s) 7.8 7.3 7.6 7.1 6.9 7.1
Degree Utilization, x 0.29 0.38 0.41 0.48 0.63 0.54
Capacity (veh/h) 427 445 444 473 493 461
Control Delay (s) 12.8 13.5 14.6 15.1 20.8 18.2
Approach Delay (s) 13.2 14.9 20.8 18.2
Approach LOS B B C C

Intersection Summary
Delay 16.6
HCM Level of Service C
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5017 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5017 1770 1583
Volume (vph) 312 620 900 88 105 305
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 339 674 978 96 114 332
RTOR Reduction (vph) 0 0 16 0 0 188
Lane Group Flow (vph) 339 674 1058 0 114 144
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 5.1 24.4 15.3 9.3 9.3
Effective Green, g (s) 5.1 25.4 16.3 10.3 10.3
Actuated g/C Ratio 0.12 0.58 0.37 0.24 0.24
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 401 2956 1871 417 373
v/s Ratio Prot c0.10 0.13 c0.21 0.06
v/s Ratio Perm c0.09
v/c Ratio 0.85 0.23 0.57 0.27 0.39
Uniform Delay, d1 18.9 4.4 10.9 13.6 14.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 0.0 0.4 0.4 0.7
Delay (s) 33.9 4.5 11.3 14.0 14.7
Level of Service C A B B B
Approach Delay (s) 14.3 11.3 14.5
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 13.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 43.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.96 1.00 0.99 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3396 1770 3510 1770 3431 1770 3284
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3396 1770 3510 1770 3431 1770 3284
Volume (vph) 170 405 150 50 708 41 60 116 30 51 238 220
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 189 450 167 56 787 46 67 129 33 57 264 244
RTOR Reduction (vph) 0 53 0 0 7 0 0 27 0 0 199 0
Lane Group Flow (vph) 189 564 0 56 826 0 67 135 0 57 309 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 8.0 21.9 3.2 17.1 2.1 9.7 2.1 9.7
Effective Green, g (s) 8.0 21.9 3.2 17.1 2.1 9.7 2.1 9.7
Actuated g/C Ratio 0.15 0.41 0.06 0.32 0.04 0.18 0.04 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 1406 107 1135 70 629 70 602
v/s Ratio Prot c0.11 0.17 0.03 c0.24 c0.04 0.04 0.03 c0.09
v/s Ratio Perm
v/c Ratio 0.71 0.40 0.52 0.73 0.96 0.21 0.81 0.51
Uniform Delay, d1 21.3 10.9 24.1 15.8 25.4 18.4 25.2 19.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.2 0.2 4.6 2.4 91.8 0.2 49.3 0.7
Delay (s) 29.5 11.1 28.7 18.2 117.1 18.5 74.5 20.2
Level of Service C B C B F B E C
Approach Delay (s) 15.4 18.9 47.4 25.7
Approach LOS B B D C

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 52.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
26: Proj Dwy & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 26

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 64 39 512 77 48 245
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 70 42 557 84 52 266
RTOR Reduction (vph) 0 38 0 28 0 0
Lane Group Flow (vph) 70 4 557 56 52 266
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 6.6 6.6 41.8 41.8 2.4 48.2
Effective Green, g (s) 6.6 6.6 42.8 42.8 2.4 49.2
Actuated g/C Ratio 0.10 0.10 0.67 0.67 0.04 0.77
Clearance Time (s) 4.0 4.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 164 1250 1062 67 1437
v/s Ratio Prot c0.04 c0.30 c0.03 0.14
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.38 0.03 0.45 0.05 0.78 0.19
Uniform Delay, d1 26.7 25.7 4.9 3.6 30.4 1.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.1 0.3 0.0 42.0 0.1
Delay (s) 28.0 25.8 5.2 3.6 72.4 2.0
Level of Service C C A A E A
Approach Delay (s) 27.2 5.0 13.5
Approach LOS C A B

Intersection Summary
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 63.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
27: Main Street & Proj Dwy Center 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1770 1583
Volume (vph) 29 858 1459 58 48 24
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 32 933 1586 63 52 26
RTOR Reduction (vph) 0 0 0 16 0 24
Lane Group Flow (vph) 32 933 1586 47 52 2
Turn Type Prot Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 5.0 83.9 74.4 74.4 7.1 7.1
Effective Green, g (s) 5.5 84.4 74.9 74.9 7.6 7.6
Actuated g/C Ratio 0.06 0.84 0.75 0.75 0.08 0.08
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 97 2987 2651 1186 135 120
v/s Ratio Prot 0.02 c0.26 c0.45 c0.03
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.33 0.31 0.60 0.04 0.39 0.02
Uniform Delay, d1 45.5 1.7 5.7 3.2 44.0 42.7
Progression Factor 1.08 1.14 0.17 0.07 1.00 1.00
Incremental Delay, d2 1.9 0.3 0.7 0.0 1.8 0.1
Delay (s) 51.1 2.1 1.7 0.3 45.8 42.8
Level of Service D A A A D D
Approach Delay (s) 3.8 1.6 44.8
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 3.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
28: Main Street & Proj Dwy East 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 28

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3539 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3539 1583 1770 1583
Volume (vph) 32 851 1435 38 25 32
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 35 925 1560 41 27 35
RTOR Reduction (vph) 0 0 0 9 0 33
Lane Group Flow (vph) 35 925 1560 32 27 2
Turn Type Prot Perm Perm
Protected Phases 5 2 6 7
Permitted Phases 6 7
Actuated Green, G (s) 4.9 86.3 76.4 76.4 4.7 4.7
Effective Green, g (s) 5.4 86.8 77.4 77.4 5.2 5.2
Actuated g/C Ratio 0.05 0.87 0.77 0.77 0.05 0.05
Clearance Time (s) 4.5 4.5 5.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 96 3072 2739 1225 92 82
v/s Ratio Prot 0.02 c0.26 c0.44 c0.02
v/s Ratio Perm 0.02 0.00
v/c Ratio 0.36 0.30 0.57 0.03 0.29 0.02
Uniform Delay, d1 45.6 1.2 4.6 2.6 45.6 45.0
Progression Factor 1.13 0.27 0.36 0.21 1.00 1.00
Incremental Delay, d2 2.2 0.2 0.7 0.0 1.8 0.1
Delay (s) 53.8 0.6 2.4 0.6 47.4 45.1
Level of Service D A A A D D
Approach Delay (s) 2.5 2.3 46.1
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 3.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 & Proj AM
29: Proj Dwy & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 29

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 1863 3433 1583
Flt Permitted 1.00 1.00 0.74 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1384 1863 3433 1583
Volume (vph) 20 168 51 20 214 62
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 22 183 55 22 233 67
RTOR Reduction (vph) 0 140 0 0 0 33
Lane Group Flow (vph) 22 43 55 22 233 34
Turn Type Perm Perm custom
Protected Phases 4 8
Permitted Phases 4 8 2 2
Actuated Green, G (s) 7.1 7.1 7.1 7.1 15.4 15.4
Effective Green, g (s) 7.1 7.1 7.1 7.1 15.4 15.4
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.50 0.50
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 434 369 322 434 1733 799
v/s Ratio Prot 0.01 0.01
v/s Ratio Perm 0.03 c0.04 c0.07 0.02
v/c Ratio 0.05 0.12 0.17 0.05 0.13 0.04
Uniform Delay, d1 9.1 9.2 9.3 9.1 4.0 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.1 0.3 0.0 0.0 0.0
Delay (s) 9.1 9.4 9.6 9.1 4.0 3.8
Level of Service A A A A A A
Approach Delay (s) 9.3 9.5 4.0
Approach LOS A A A

Intersection Summary
HCM Average Control Delay 6.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.15
Actuated Cycle Length (s) 30.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 22.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 5 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 120 ---> 2.1 (NO. OF LANES) 2.1<--- 496 THRU Wilbur

RIGHT 40 --- 1.1 1.1 1.1 1.0 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 5 20 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 5 5 1650 0.0030
LEFT (L) 140 140 1650 0.0848
T + L 145 1650 0.0879 0.0879

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 10 10 1650 0.0061 0.0061
T + L 15 1650 0.0091

------------------------------------------------------------------------
EB RIGHT (R) 40 40 1650 0.0242

THRU (T) 120 120 3300 0.0364
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 160 3300 0.0485

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 496 496 3300 0.1503
LEFT (L) 10 10 1650 0.0061
T + R 506 3300 0.1533 0.1533

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.26
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 40 70 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.0 1.0 1.1 --- 30 RIGHT
STREET NAME:

THRU 160 ---> 2.1 (NO. OF LANES) 2.1<--- 366 THRU 18th St

RIGHT 70 --- 1.1 1.0 1.0 1.0 1.0 --- 196 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 100 160 Urb=B, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 0 * 1650 0.0000

THRU (T) 100 100 1650 0.0606
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
SB RIGHT (R) 40 30 * 1650 0.0182

THRU (T) 70 70 1650 0.0424 0.0424
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 70 70 1650 0.0424

THRU (T) 160 160 3300 0.0485
LEFT (L) 10 10 1650 0.0061
T + R 230 3300 0.0697 0.0697

------------------------------------------------------------------------
WB RIGHT (R) 30 30 1650 0.0182

THRU (T) 366 366 3300 0.1109
LEFT (L) 196 196 1650 0.1188 0.1188
T + R 396 3300 0.1200

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.35
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 50 20 18

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.1 1.1 1.1 1.1 --- 136 RIGHT
STREET NAME:

THRU 235 ---> 2.0 (NO. OF LANES) 1.1<--- 387 THRU 18th St

RIGHT 40 --- 1.0 1.1 1.1 1.0 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 30 10 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 0 * 1800 0.0000

THRU (T) 30 30 1800 0.0167
LEFT (L) 120 120 1800 0.0667 0.0667
T + L 150 1800 0.0833

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1800 0.0278

THRU (T) 20 20 1800 0.0111
LEFT (L) 18 18 1800 0.0100
T + R 70 1800 0.0389
T + L 38 1800 0.0211
T + R + L 88 1800 0.0489 0.0489

------------------------------------------------------------------------
EB RIGHT (R) 40 0 * 1800 0.0000

THRU (T) 235 235 3600 0.0653
LEFT (L) 70 70 1800 0.0389 0.0389

------------------------------------------------------------------------
WB RIGHT (R) 136 136 1800 0.0756

THRU (T) 387 387 1800 0.2150
LEFT (L) 10 10 1800 0.0056
T + R 523 1800 0.2906 0.2906

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.45
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2010 Plus Project 11/03/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 10 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 1.1 2.0 1.0 --- 30 RIGHT
STREET NAME:

THRU 282 ---> 2.1 (NO. OF LANES) 2.0<--- 529 THRU 18th Street

RIGHT 5 --- 1.1 1.0 1.1 1.1 1.0 --- 10 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 10 10 10 Urb=N, Rur=N

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 10 10 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + R 20 1650 0.0121 0.0121

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 3000 0.0067
T + R 40 1650 0.0242 0.0242

------------------------------------------------------------------------
EB RIGHT (R) 5 5 1650 0.0030

THRU (T) 282 282 3300 0.0855
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 287 3300 0.0870

------------------------------------------------------------------------
WB RIGHT (R) 30 19 * 1650 0.0115

THRU (T) 529 529 3300 0.1603 0.1603
LEFT (L) 10 10 1650 0.0061

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.22
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2010_WP.INT,VOL=2010_WP.AM,CAP=



HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4850 1719 3433 3433 3450
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4850 1719 3433 3433 3450
Volume (vph) 180 1010 110 90 1480 260 170 350 70 100 150 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 189 1063 116 95 1558 274 179 368 74 105 158 32
RTOR Reduction (vph) 0 0 62 0 23 0 0 17 0 0 18 0
Lane Group Flow (vph) 189 1063 54 95 1809 0 179 425 0 105 172 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6
Actuated Green, G (s) 12.8 45.7 45.7 10.4 43.3 15.8 20.6 6.3 10.1
Effective Green, g (s) 12.8 46.7 46.7 10.4 44.3 16.8 20.6 6.3 10.1
Actuated g/C Ratio 0.13 0.47 0.47 0.10 0.44 0.17 0.21 0.06 0.10
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 227 2307 718 179 2149 289 707 216 348
v/s Ratio Prot c0.11 0.22 0.06 c0.37 0.10 c0.12 0.03 c0.05
v/s Ratio Perm 0.04
v/c Ratio 0.83 0.46 0.08 0.53 0.84 0.62 0.60 0.49 0.49
Uniform Delay, d1 42.6 18.1 14.7 42.5 24.7 38.6 36.0 45.3 42.5
Progression Factor 1.17 0.88 1.54 0.96 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.4 0.6 0.2 2.8 4.0 3.9 1.4 1.7 1.1
Delay (s) 71.0 16.6 22.8 43.6 13.6 42.6 37.4 47.0 43.6
Level of Service E B C D B D D D D
Approach Delay (s) 24.6 15.1 38.9 44.8
Approach LOS C B D D

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1723 1799 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.50 1.00 0.76 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 932 1723 1419 1583
Volume (vph) 190 930 60 60 1570 80 90 20 20 100 40 170
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 200 979 63 63 1653 84 95 21 21 105 42 179
RTOR Reduction (vph) 0 0 21 0 0 30 0 18 0 0 0 153
Lane Group Flow (vph) 200 979 42 63 1653 54 95 24 0 0 147 26
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 16.8 65.9 65.9 6.5 55.6 55.6 13.6 13.6 13.6 13.6
Effective Green, g (s) 16.8 66.9 66.9 6.5 56.6 56.6 14.6 14.6 14.6 14.6
Actuated g/C Ratio 0.17 0.67 0.67 0.06 0.57 0.57 0.15 0.15 0.15 0.15
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 297 2300 1059 115 1946 896 136 252 207 231
v/s Ratio Prot c0.11 0.04 0.01
v/s Ratio Perm 0.28 0.03 c0.48 0.03 0.10 c0.10 0.02
v/c Ratio 0.67 0.43 0.04 0.55 0.85 0.06 0.70 0.10 0.71 0.11
Uniform Delay, d1 39.0 7.7 5.6 45.3 18.1 9.7 40.6 37.0 40.7 37.1
Progression Factor 0.83 0.33 0.19 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.6 0.1 2.8 4.9 0.1 11.9 0.1 9.2 0.1
Delay (s) 38.1 3.1 1.1 48.2 23.0 9.9 52.5 37.0 49.8 37.2
Level of Service D A A D C A D D D D
Approach Delay (s) 8.6 23.3 47.8 42.9
Approach LOS A C D D

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 70 30 20 220 150 200 390 20 90 340 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 74 32 21 232 158 211 411 21 95 358 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 126 411 642 474
Volume Left (vph) 21 21 211 95
Volume Right (vph) 32 158 21 21
Hadj (s) -0.08 -0.19 0.08 0.05
Departure Headway (s) 9.1 7.6 7.7 7.6
Degree Utilization, x 0.32 0.87 1.38 0.99
Capacity (veh/h) 376 467 478 474
Control Delay (s) 16.4 43.0 204.4 67.5
Approach Delay (s) 16.4 43.0 204.4 67.5
Approach LOS C E F F

Intersection Summary
Delay 110.7
HCM Level of Service F
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 160 20 70 280 170 50 380 50 80 190 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 168 21 74 295 179 53 400 53 84 200 32

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 211 547 505 316
Volume Left (vph) 21 74 53 84
Volume Right (vph) 21 179 53 32
Hadj (s) -0.01 -0.14 -0.01 0.03
Departure Headway (s) 8.9 7.7 7.8 8.3
Degree Utilization, x 0.52 1.17 1.09 0.73
Capacity (veh/h) 382 464 473 421
Control Delay (s) 21.0 121.3 97.2 30.9
Approach Delay (s) 21.0 121.3 97.2 30.9
Approach LOS C F F D

Intersection Summary
Delay 82.1
HCM Level of Service F
Intersection Capacity Utilization 81.2% ICU Level of Service D
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1583 1804 1583 1770 3523 1770 1863 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1583 1804 1583 1770 3523 1770 1863 1583
Volume (vph) 140 10 190 20 10 20 390 650 20 50 390 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 11 200 21 11 21 411 684 21 53 411 116
RTOR Reduction (vph) 0 0 181 0 0 20 0 2 0 0 0 79
Lane Group Flow (vph) 77 81 19 0 32 1 411 703 0 53 411 37
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 6.5 6.5 6.5 3.9 3.9 19.2 38.0 2.5 21.3 21.3
Effective Green, g (s) 6.5 6.5 6.5 4.9 4.9 20.2 39.0 3.5 22.3 22.3
Actuated g/C Ratio 0.09 0.09 0.09 0.07 0.07 0.29 0.56 0.05 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 158 147 126 111 512 1966 89 594 505
v/s Ratio Prot 0.05 c0.05 c0.02 c0.23 0.20 0.03 c0.22
v/s Ratio Perm 0.01 0.00 0.02
v/c Ratio 0.49 0.51 0.13 0.25 0.01 0.80 0.36 0.60 0.69 0.07
Uniform Delay, d1 30.1 30.2 29.1 30.8 30.2 23.0 8.5 32.5 20.8 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.4 2.8 0.4 1.1 0.0 8.8 0.1 10.3 3.5 0.1
Delay (s) 32.6 33.0 29.5 31.8 30.3 31.9 8.6 42.8 24.3 16.7
Level of Service C C C C C C A D C B
Approach Delay (s) 30.9 31.2 17.2 24.4
Approach LOS C C B C

Intersection Summary
HCM Average Control Delay 21.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 69.9 Sum of lost time (s) 16.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3530 3335 1810 1583 1797 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3530 3335 1810 1583 1797 1538
Volume (vph) 20 750 250 280 1180 20 530 20 260 20 40 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 789 263 295 1242 21 558 21 274 21 42 53
RTOR Reduction (vph) 0 0 182 0 1 0 0 0 208 0 0 51
Lane Group Flow (vph) 21 789 81 295 1262 0 558 21 66 0 63 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.4 24.3 24.3 16.1 39.0 18.7 18.7 18.7 3.6 3.6
Effective Green, g (s) 2.4 25.3 25.3 17.1 40.0 19.7 19.7 19.7 3.6 3.6
Actuated g/C Ratio 0.03 0.31 0.31 0.21 0.49 0.24 0.24 0.24 0.04 0.04
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 50 1096 476 370 1728 804 436 382 79 68
v/s Ratio Prot 0.01 0.22 c0.17 c0.36 c0.17 0.01 c0.04
v/s Ratio Perm 0.05 0.04 0.00
v/c Ratio 0.42 0.72 0.17 0.80 0.73 0.69 0.05 0.17 0.80 0.03
Uniform Delay, d1 39.0 25.1 20.6 30.7 16.6 28.3 23.8 24.5 38.7 37.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.6 2.3 0.2 11.3 1.6 2.6 0.0 0.2 41.2 0.2
Delay (s) 44.6 27.3 20.7 42.0 18.2 30.9 23.8 24.8 79.8 37.6
Level of Service D C C D B C C C E D
Approach Delay (s) 26.1 22.7 28.7 60.5
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 26.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 81.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3498 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3498 1770 1583
Volume (vph) 90 410 480 40 60 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 95 432 505 42 63 32
RTOR Reduction (vph) 0 0 6 0 0 28
Lane Group Flow (vph) 95 432 541 0 63 4
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 4.3 39.6 31.3 6.6 6.6
Effective Green, g (s) 4.3 40.6 32.3 6.6 6.6
Actuated g/C Ratio 0.08 0.74 0.59 0.12 0.12
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 138 2603 2047 212 189
v/s Ratio Prot c0.05 0.12 c0.15 c0.04
v/s Ratio Perm 0.00
v/c Ratio 0.69 0.17 0.26 0.30 0.02
Uniform Delay, d1 24.8 2.2 5.6 22.2 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.4 0.0 0.1 0.8 0.0
Delay (s) 38.2 2.2 5.7 23.0 21.5
Level of Service D A A C C
Approach Delay (s) 8.7 5.7 22.5
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.31
Actuated Cycle Length (s) 55.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 32.9% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.91 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1851 1770 1695 1826
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.71 1.00 0.94
Satd. Flow (perm) 1770 1863 1583 1770 1851 1330 1695 1734
Volume (vph) 10 420 80 40 450 20 110 40 60 20 90 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 442 84 42 474 21 116 42 63 21 95 11
RTOR Reduction (vph) 0 0 38 0 2 0 0 51 0 0 6 0
Lane Group Flow (vph) 11 442 46 42 493 0 116 54 0 0 121 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 28.9 28.9 1.5 29.7 10.2 10.2 10.7
Effective Green, g (s) 0.7 29.9 29.9 1.5 30.7 10.7 10.7 10.7
Actuated g/C Ratio 0.01 0.55 0.55 0.03 0.57 0.20 0.20 0.20
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 1030 875 49 1050 263 335 343
v/s Ratio Prot 0.01 0.24 c0.02 c0.27 0.03
v/s Ratio Perm 0.03 c0.09 0.07
v/c Ratio 0.48 0.43 0.05 0.86 0.47 0.44 0.16 0.35
Uniform Delay, d1 26.5 7.1 5.6 26.2 6.9 19.1 18.0 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.8 0.3 0.0 76.5 0.3 1.2 0.2 0.6
Delay (s) 41.4 7.4 5.6 102.7 7.2 20.3 18.2 19.3
Level of Service D A A F A C B B
Approach Delay (s) 7.8 14.7 19.3 19.3
Approach LOS A B B B

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 54.1 Sum of lost time (s) 8.0
Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3476 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3476 1770 3539
Volume (vph) 210 220 880 120 120 530
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 221 232 926 126 126 558
RTOR Reduction (vph) 0 179 15 0 0 0
Lane Group Flow (vph) 221 53 1037 0 126 558
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 11.6 11.6 22.0 6.1 32.1
Effective Green, g (s) 12.1 12.1 23.0 6.1 33.1
Actuated g/C Ratio 0.23 0.23 0.43 0.11 0.62
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 403 360 1503 203 2202
v/s Ratio Prot c0.12 c0.30 c0.07 0.16
v/s Ratio Perm 0.03
v/c Ratio 0.55 0.15 0.69 0.62 0.25
Uniform Delay, d1 18.1 16.4 12.2 22.4 4.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.2 1.3 5.8 0.1
Delay (s) 19.7 16.6 13.6 28.2 4.6
Level of Service B B B C A
Approach Delay (s) 18.1 13.6 8.9
Approach LOS B B A

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 53.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.97 1.00 0.92 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3423 1770 1633 1504 1770 3539 1583 3433 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3423 1770 1633 1504 1770 3539 1583 3433 3527
Volume (vph) 40 180 50 380 280 1070 90 520 220 410 450 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 189 53 400 295 1126 95 547 232 432 474 11
RTOR Reduction (vph) 0 31 0 0 45 62 0 0 25 0 2 0
Lane Group Flow (vph) 42 211 0 400 563 751 95 547 207 432 483 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.2 10.1 19.3 27.2 38.3 6.6 17.2 36.5 11.1 21.7
Effective Green, g (s) 2.2 10.1 19.3 27.2 38.3 6.6 17.2 36.5 11.1 21.7
Actuated g/C Ratio 0.03 0.14 0.26 0.37 0.52 0.09 0.23 0.50 0.15 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 53 469 464 603 863 159 826 870 517 1038
v/s Ratio Prot 0.02 0.06 c0.23 c0.34 c0.13 0.05 c0.15 0.06 0.13 0.14
v/s Ratio Perm 0.37 0.07
v/c Ratio 0.79 0.45 0.86 0.93 0.87 0.60 0.66 0.24 0.84 0.47
Uniform Delay, d1 35.5 29.2 25.9 22.4 15.5 32.3 25.6 10.6 30.4 21.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 54.5 0.7 15.1 21.7 9.5 5.9 2.0 0.1 11.2 0.3
Delay (s) 90.1 29.9 41.1 44.1 25.0 38.2 27.6 10.8 41.6 21.6
Level of Service F C D D C D C B D C
Approach Delay (s) 38.8 34.9 24.3 31.0
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 31.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 73.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 AM no Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 260 90 120 180 240 270 180 120 150 40 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 274 95 126 189 253 284 189 126 158 42 21

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 158 232 221 347 600 221
Volume Left (vph) 21 0 126 0 284 158
Volume Right (vph) 0 95 0 253 126 21
Hadj (s) 0.10 -0.25 0.32 -0.48 0.00 0.12
Departure Headway (s) 8.5 8.2 8.5 7.7 7.5 8.4
Degree Utilization, x 0.37 0.53 0.52 0.74 1.25 0.52
Capacity (veh/h) 409 420 418 458 487 405
Control Delay (s) 15.4 18.8 19.1 28.4 153.6 20.2
Approach Delay (s) 17.4 24.8 153.6 20.2
Approach LOS C C F C

Intersection Summary
Delay 66.0
HCM Level of Service F
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5005 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5005 1770 1583
Volume (vph) 470 1000 1790 210 120 410
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 495 1053 1884 221 126 432
RTOR Reduction (vph) 0 0 14 0 0 238
Lane Group Flow (vph) 495 1053 2091 0 126 194
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 13.1 52.5 35.4 14.1 14.1
Effective Green, g (s) 13.1 53.5 36.4 15.1 15.1
Actuated g/C Ratio 0.17 0.70 0.48 0.20 0.20
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 587 3552 2378 349 312
v/s Ratio Prot c0.14 0.21 c0.42 0.07
v/s Ratio Perm c0.12
v/c Ratio 0.84 0.30 0.88 0.36 0.62
Uniform Delay, d1 30.8 4.4 18.1 26.6 28.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.0 4.1 0.6 3.8
Delay (s) 41.4 4.4 22.2 27.2 31.9
Level of Service D A C C C
Approach Delay (s) 16.3 22.2 30.9
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 76.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.3% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 AM no Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.99 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3447 1770 3454 1770 3492 1770 3214
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3447 1770 3454 1770 3492 1770 3214
Volume (vph) 260 710 150 60 1370 260 170 510 50 50 290 460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 274 747 158 63 1442 274 179 537 53 53 305 484
RTOR Reduction (vph) 0 13 0 0 12 0 0 5 0 0 177 0
Lane Group Flow (vph) 274 892 0 63 1704 0 179 585 0 53 612 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 19.0 71.1 7.7 59.8 12.0 32.0 4.8 24.8
Effective Green, g (s) 19.0 71.1 7.7 59.8 12.0 32.0 4.8 24.8
Actuated g/C Ratio 0.14 0.54 0.06 0.45 0.09 0.24 0.04 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 1862 104 1570 161 849 65 606
v/s Ratio Prot c0.15 0.26 0.04 c0.49 c0.10 0.17 0.03 c0.19
v/s Ratio Perm
v/c Ratio 1.07 0.48 0.61 1.09 1.11 0.69 0.82 1.01
Uniform Delay, d1 56.3 18.8 60.5 35.9 59.8 45.3 63.0 53.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 76.1 0.2 9.6 49.7 104.1 2.3 52.3 39.1
Delay (s) 132.4 19.0 70.1 85.6 163.9 47.6 115.2 92.5
Level of Service F B E F F D F F
Approach Delay (s) 45.3 85.0 74.7 93.9
Approach LOS D F E F

Intersection Summary
HCM Average Control Delay 74.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 131.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 106.2% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 5 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 360 ---> 2.1 (NO. OF LANES) 2.1<--- 810 THRU Wilbur

RIGHT 50 --- 1.1 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 5 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 140 140 1650 0.0848
T + L 145 1650 0.0879 0.0879

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 10 10 1650 0.0061 0.0061
T + L 15 1650 0.0091

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 360 360 3300 0.1091
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 410 3300 0.1242

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 810 810 3300 0.2455
LEFT (L) 30 30 1650 0.0182
T + R 820 3300 0.2485 0.2485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.35
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 60 120 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 350 ---> 2.1 (NO. OF LANES) 2.1<--- 490 THRU 18th St

RIGHT 100 --- 1.1 1.0 1.0 1.0 1.0 --- 240 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 230 100 200 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 200 0 * 1650 0.0000

THRU (T) 100 100 1650 0.0606
LEFT (L) 230 230 1650 0.1394 0.1394

------------------------------------------------------------------------
SB RIGHT (R) 60 40 * 1650 0.0242

THRU (T) 120 120 1650 0.0727 0.0727
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 100 100 1650 0.0606

THRU (T) 350 350 3300 0.1061
LEFT (L) 20 20 1650 0.0121
T + R 450 3300 0.1364 0.1364

------------------------------------------------------------------------
WB RIGHT (R) 50 50 1650 0.0303

THRU (T) 490 490 3300 0.1485
LEFT (L) 240 240 1650 0.1455 0.1455
T + R 540 3300 0.1636

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 80 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 110 --- 1.0 1.1 1.1 1.1 1.1 --- 180 RIGHT
STREET NAME:

THRU 340 ---> 2.0 (NO. OF LANES) 2.1<--- 560 THRU 18th St

RIGHT 60 --- 1.0 1.1 1.1 1.0 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 30 40 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 20 * 1800 0.0111

THRU (T) 30 30 1800 0.0167
LEFT (L) 150 150 1800 0.0833 0.0833
T + L 180 1800 0.1000

------------------------------------------------------------------------
SB RIGHT (R) 80 80 1800 0.0444

THRU (T) 20 20 1800 0.0111
LEFT (L) 30 30 1800 0.0167
T + R 100 1800 0.0556
T + L 50 1800 0.0278
T + R + L 130 1800 0.0722 0.0722

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1800 0.0000

THRU (T) 340 340 3600 0.0944
LEFT (L) 110 110 1800 0.0611 0.0611

------------------------------------------------------------------------
WB RIGHT (R) 180 180 1800 0.1000

THRU (T) 560 560 3600 0.1556
LEFT (L) 20 20 1800 0.0111
T + R 740 3600 0.2056 0.2056

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 50 10 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 80 --- 1.0 1.1 1.1 2.0 1.0 --- 70 RIGHT
STREET NAME:

THRU 340 ---> 2.1 (NO. OF LANES) 2.0<--- 710 THRU 18th Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 20 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 30 1650 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 40 40 3000 0.0133
T + R 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 340 340 3300 0.1030
LEFT (L) 80 80 1650 0.0485 0.0485
T + R 350 3300 0.1061

------------------------------------------------------------------------
WB RIGHT (R) 70 48 * 1650 0.0291

THRU (T) 710 710 3300 0.2152 0.2152
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.31
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 30 20 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 330 ---> 2.1 (NO. OF LANES) 2.0<--- 630 THRU Main Street

RIGHT 50 --- 1.1 1.1 1.1 1.9 2.0 --- 910 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 10 190 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 190 190 1650 0.1152

THRU (T) 10 10 1650 0.0061
LEFT (L) 150 150 1650 0.0909 0.0909
T + L 160 1650 0.0970

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + R 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 330 330 3300 0.1000
LEFT (L) 10 10 1650 0.0061
T + R 380 3300 0.1152 0.1152

------------------------------------------------------------------------
WB RIGHT (R) 90 50 * 1650 0.0303

THRU (T) 630 630 3300 0.1909
LEFT (L) 910 910 3000 0.3033 0.3033

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.54
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 440 ---> 3.1 (NO. OF LANES) 3.0<--- 1480 THRU Main Street

RIGHT 120 --- 1.1 1.0 0.0 2.5 1.0 --- 140 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 0 1070 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1070 815 * 3127 0.2606 0.2606

LEFT (L) 150 150 1720 0.0872
------------------------------------------------------------------------
EB RIGHT (R) 120 120 1720 0.0698

THRU (T) 440 440 5160 0.0853
T + R 560 5160 0.1085

------------------------------------------------------------------------
WB THRU (T) 1480 1480 5160 0.2868 0.2868

LEFT (L) 140 140 1720 0.0814
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.55
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 120 230 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 160 --- 1.0 1.0 1.0 2.0 1.0 --- 380 RIGHT
STREET NAME:

THRU 1150 ---> 3.1 (NO. OF LANES) 3.0<--- 1190 THRU Main Street

RIGHT 200 --- 1.1 2.0 1.1 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 310 210 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 210 210 1650 0.1273
LEFT (L) 310 310 3000 0.1033
T + R 270 1650 0.1636 0.1636

------------------------------------------------------------------------
SB RIGHT (R) 120 0 * 1650 0.0000

THRU (T) 230 230 1650 0.1394 0.1394
LEFT (L) 100 100 3000 0.0333

------------------------------------------------------------------------
EB RIGHT (R) 200 200 1650 0.1212

THRU (T) 1150 1150 4950 0.2323
LEFT (L) 160 160 1650 0.0970 0.0970
T + R 1350 4950 0.2727

------------------------------------------------------------------------
WB RIGHT (R) 380 325 * 1650 0.1970

THRU (T) 1190 1190 4950 0.2404 0.2404
LEFT (L) 80 80 1650 0.0485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.64
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 1250 ---> 3.1 (NO. OF LANES) 3.0<--- 1630 THRU Main Street

RIGHT 60 --- 1.1 1.0 0.0 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 0 50 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1720 0.0000

LEFT (L) 20 20 1720 0.0116 0.0116
------------------------------------------------------------------------
EB RIGHT (R) 60 60 1720 0.0349

THRU (T) 1250 1250 5160 0.2422
T + R 1310 5160 0.2539

------------------------------------------------------------------------
WB THRU (T) 1630 1630 5160 0.3159 0.3159

LEFT (L) 50 50 1720 0.0291
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.33
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 30 150 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 180 --- 1.0 1.1 2.1 2.0 1.1 --- 260 RIGHT
STREET NAME:

THRU 1010 ---> 3.0 (NO. OF LANES) 3.1<--- 1480 THRU Main Street

RIGHT 110 --- 1.0 1.0 2.1 1.1 1.0 --- 90 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 350 70 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 70 70 1650 0.0424

THRU (T) 350 350 3300 0.1061
LEFT (L) 170 170 1650 0.1030
T + R 420 3300 0.1273 0.1273

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 150 150 3300 0.0455
LEFT (L) 100 100 3000 0.0333 0.0333
T + R 180 3300 0.0545

------------------------------------------------------------------------
EB RIGHT (R) 110 0 * 1650 0.0000

THRU (T) 1010 1010 4950 0.2040
LEFT (L) 180 180 1650 0.1091 0.1091

------------------------------------------------------------------------
WB RIGHT (R) 260 260 1650 0.1576

THRU (T) 1480 1480 4950 0.2990
LEFT (L) 90 90 1650 0.0545
T + R 1740 4950 0.3515 0.3515

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.62
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 170 40 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 190 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 930 ---> 2.0 (NO. OF LANES) 2.0<--- 1570 THRU Main Street

RIGHT 60 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 20 20 1650 0.0121
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 40 1650 0.0242

------------------------------------------------------------------------
SB RIGHT (R) 170 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 100 100 1650 0.0606
T + L 140 1650 0.0848 0.0848

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 930 930 3300 0.2818
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1570 1570 3300 0.4758 0.4758
LEFT (L) 60 60 1650 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.73
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 390 50

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 140 --- 2.1 1.0 1.0 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley Road

RIGHT 190 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 390 650 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 650 650 3300 0.1970
LEFT (L) 390 390 1650 0.2364 0.2364
T + R 670 3300 0.2030

------------------------------------------------------------------------
SB RIGHT (R) 110 33 * 1650 0.0200

THRU (T) 390 390 1650 0.2364 0.2364
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 190 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 140 140 3000 0.0467
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.54
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 40 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 750 ---> 2.0 (NO. OF LANES) 2.1<--- 1180 THRU Main Street

RIGHT 250 --- 1.0 2.0 1.0 1.0 1.0 --- 260 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 530 20 260 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 260 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 530 530 3000 0.1767 0.1767

------------------------------------------------------------------------
SB RIGHT (R) 50 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 20 20 1650 0.0121
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 250 0 * 1650 0.0000

THRU (T) 750 750 3300 0.2273 0.2273
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1180 1180 3300 0.3576
LEFT (L) 260 260 1650 0.1576 0.1576
T + R 1200 3300 0.3636

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 30 0 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 90 --- 1.0 1.0 0.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 410 ---> 2.0 (NO. OF LANES) 2.1<--- 480 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1720 0.0000

LEFT (L) 60 60 1720 0.0349 0.0349
------------------------------------------------------------------------
EB THRU (T) 410 410 3440 0.1192

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
WB RIGHT (R) 40 40 1720 0.0233

THRU (T) 480 480 3440 0.1395
T + R 520 3440 0.1512 0.1512

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.24
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 90 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 420 ---> 1.0 (NO. OF LANES) 1.1<--- 450 THRU Main Street

RIGHT 80 --- 1.0 1.0 1.1 1.1 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 110 40 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 40 40 1650 0.0242
LEFT (L) 110 110 1650 0.0667 0.0667
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 90 90 1650 0.0545
LEFT (L) 20 20 1650 0.0121
T + R 100 1650 0.0606
T + L 110 1650 0.0667
T + R + L 120 1650 0.0727 0.0727

------------------------------------------------------------------------
EB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 420 420 1650 0.2545
LEFT (L) 10 10 1650 0.0061 0.0061

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 450 450 1650 0.2727
LEFT (L) 40 40 1650 0.0242
T + R 470 1650 0.2848 0.2848

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 530 120

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 220 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 880 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1720 0.0698

THRU (T) 880 880 3440 0.2558
T + R 1000 3440 0.2907 0.2907

------------------------------------------------------------------------
SB THRU (T) 530 530 3440 0.1541

LEFT (L) 120 120 1720 0.0698 0.0698
------------------------------------------------------------------------
WB RIGHT (R) 220 100 * 1720 0.0581

LEFT (L) 210 210 1720 0.1221 0.1221
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.48
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 10 450 410

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 2.1 2.0 2.6 --- 1070 RIGHT
STREET NAME:

THRU 180 ---> 2.1 (NO. OF LANES) 1.1<--- 280 THRU Cypress

RIGHT 50 --- 1.1 1.0 2.0 1.5 1.0 --- 380 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 520 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 0 * 1650 0.0000

THRU (T) 520 520 3300 0.1576 0.1576
LEFT (L) 90 90 1650 0.0545

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 450 450 3300 0.1364
LEFT (L) 410 410 3000 0.1367 0.1367
T + R 460 3300 0.1394

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 180 180 3300 0.0545
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 230 3300 0.0697

------------------------------------------------------------------------
WB RIGHT (R) 1070 845 * 3000 0.2817

THRU (T) 280 280 1650 0.1697
LEFT (L) 380 380 1650 0.2303
T + R 1125 3000 0.3750 0.3750

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.69
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 410 0 120

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 470 --- 2.0 1.0 0.0 1.0 1.1 --- 210 RIGHT
STREET NAME:

THRU 1000 ---> 3.0 (NO. OF LANES) 3.1<--- 1790 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 410 151 * 1720 0.0878 0.0878

LEFT (L) 120 120 1720 0.0698
------------------------------------------------------------------------
EB THRU (T) 1000 1000 5160 0.1938

LEFT (L) 470 470 3127 0.1503 0.1503
------------------------------------------------------------------------
WB RIGHT (R) 210 210 1720 0.1221

THRU (T) 1790 1790 5160 0.3469
T + R 2000 5160 0.3876 0.3876

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.63
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 460 290 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 260 --- 1.0 1.1 2.1 1.0 1.1 --- 260 RIGHT
STREET NAME:

THRU 710 ---> 2.1 (NO. OF LANES) 2.1<--- 1370 THRU Laurel

RIGHT 150 --- 1.1 1.0 2.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 510 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 510 510 3300 0.1545
LEFT (L) 170 170 1650 0.1030 0.1030
T + R 560 3300 0.1697

------------------------------------------------------------------------
SB RIGHT (R) 460 460 1650 0.2788 0.2788

THRU (T) 290 290 3300 0.0879
LEFT (L) 50 50 1650 0.0303
T + R 750 3300 0.2273

------------------------------------------------------------------------
EB RIGHT (R) 150 150 1650 0.0909

THRU (T) 710 710 3300 0.2152
LEFT (L) 260 260 1650 0.1576 0.1576
T + R 860 3300 0.2606

------------------------------------------------------------------------
WB RIGHT (R) 260 260 1650 0.1576

THRU (T) 1370 1370 3300 0.4152
LEFT (L) 60 60 1650 0.0364
T + R 1630 3300 0.4939 0.4939

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 1.03
INTERSECTION LEVEL OF SERVICE: F

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.AM,CAP=



Cumulative (2030) No Project PM 
(Without Connector Ramps) 



HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3437 1770 3527 1770 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.84 1.00
Satd. Flow (perm) 1770 3437 1770 3527 1384 1583 1565 1583
Volume (vph) 10 800 190 50 440 10 70 0 50 10 10 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 842 200 53 463 11 74 0 53 11 11 21
RTOR Reduction (vph) 0 22 0 0 2 0 0 0 47 0 0 19
Lane Group Flow (vph) 11 1020 0 53 472 0 0 74 6 0 22 2
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 0.9 42.2 2.7 44.0 7.3 7.3 7.3 7.3
Effective Green, g (s) 0.9 42.2 2.7 44.0 7.3 7.3 7.3 7.3
Actuated g/C Ratio 0.01 0.66 0.04 0.69 0.11 0.11 0.11 0.11
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2259 74 2417 157 180 178 180
v/s Ratio Prot 0.01 c0.30 c0.03 0.13
v/s Ratio Perm c0.05 0.00 0.01 0.00
v/c Ratio 0.44 0.45 0.72 0.20 0.47 0.03 0.12 0.01
Uniform Delay, d1 31.4 5.4 30.4 3.7 26.6 25.3 25.6 25.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.1 27.9 0.0 2.2 0.1 0.3 0.0
Delay (s) 43.3 5.5 58.3 3.7 28.9 25.4 25.9 25.3
Level of Service D A E A C C C C
Approach Delay (s) 5.9 9.2 27.4 25.6
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 8.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 64.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 770 130 30 470 50 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 811 137 32 495 53 32
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 947 1437 879
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 947 1437 879
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 63 91
cM capacity (veh/h) 725 140 347

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 947 32 495 84
Volume Left 0 32 0 53
Volume Right 137 0 0 32
cSH 1700 725 1700 181
Volume to Capacity 0.56 0.04 0.29 0.47
Queue Length 95th (ft) 0 3 0 55
Control Delay (s) 0.0 10.2 0.0 41.2
Lane LOS B E
Approach Delay (s) 0.0 0.6 41.2
Approach LOS E

Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 620 200 110 420 0 0 0 0 230 0 100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 653 211 116 442 0 0 0 0 242 0 105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 442 863 1211 1432 758 1432 1537 221
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 442 863 1211 1432 758 1432 1537 221
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 85 100 100 100 0 100 87
cM capacity (veh/h) 1114 775 106 113 350 84 98 783

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 863 116 221 221 242 105
Volume Left 0 116 0 0 242 0
Volume Right 211 0 0 0 0 105
cSH 1700 775 1700 1700 84 783
Volume to Capacity 0.51 0.15 0.13 0.13 2.89 0.13
Queue Length 95th (ft) 0 13 0 0 590 12
Control Delay (s) 0.0 10.5 0.0 0.0 957.7 10.3
Lane LOS B F B
Approach Delay (s) 0.0 2.2 670.6
Approach LOS F

Intersection Summary
Average Delay 132.4
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 350 500 0 0 480 160 50 0 80 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 368 526 0 0 505 168 53 0 84 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 674 526 1516 1937 263 1589 1853 337
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 674 526 1516 1937 263 1589 1853 337
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 60 100 6 100 89 100 100 100
cM capacity (veh/h) 913 1037 56 39 735 44 44 659

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 368 263 263 337 337 53 84
Volume Left 368 0 0 0 0 53 0
Volume Right 0 0 0 0 168 0 84
cSH 913 1700 1700 1700 1700 56 735
Volume to Capacity 0.40 0.15 0.15 0.20 0.20 0.94 0.11
Queue Length 95th (ft) 49 0 0 0 0 106 10
Control Delay (s) 11.6 0.0 0.0 0.0 0.0 219.8 10.5
Lane LOS B F B
Approach Delay (s) 4.8 0.0 91.0
Approach LOS F

Intersection Summary
Average Delay 9.8
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 330 220 50 370 10 220 50 80 10 30 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 347 232 53 389 11 232 53 84 11 32 53

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 579 453 368 95
Volume Left (vph) 32 0 53 232 11
Volume Right (vph) 0 232 11 84 53
Hadj (s) 0.53 -0.25 0.04 0.02 -0.28
Departure Headway (s) 8.0 7.2 7.1 7.4 8.4
Degree Utilization, x 0.07 1.15 0.90 0.76 0.22
Capacity (veh/h) 439 504 489 472 389
Control Delay (s) 10.4 114.1 45.2 29.8 13.8
Approach Delay (s) 108.7 45.2 29.8 13.8
Approach LOS F E D B

Intersection Summary
Delay 65.0
HCM Level of Service F
Intersection Capacity Utilization 90.0% ICU Level of Service E
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3435 1770 3503 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3435 1770 3503 1770 1863 1583 1770 1863 1583
Volume (vph) 70 980 240 280 540 40 190 210 260 80 140 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 1032 253 295 568 42 200 221 274 84 147 63
RTOR Reduction (vph) 0 23 0 0 6 0 0 0 153 0 0 51
Lane Group Flow (vph) 74 1262 0 295 604 0 200 221 121 84 147 12
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 6.2 31.5 14.0 39.3 9.0 17.2 17.2 6.2 14.4 14.4
Effective Green, g (s) 7.2 33.5 15.0 41.3 10.0 18.7 18.7 7.2 15.9 15.9
Actuated g/C Ratio 0.08 0.39 0.17 0.48 0.12 0.22 0.22 0.08 0.18 0.18
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 148 1332 307 1674 205 403 343 148 343 291
v/s Ratio Prot 0.04 c0.37 c0.17 0.17 c0.11 c0.12 0.05 0.08
v/s Ratio Perm 0.08 0.01
v/c Ratio 0.50 0.95 0.96 0.36 0.98 0.55 0.35 0.57 0.43 0.04
Uniform Delay, d1 37.9 25.6 35.4 14.2 38.1 30.1 28.7 38.1 31.2 29.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 13.9 40.7 0.1 55.3 1.5 0.6 4.9 0.9 0.1
Delay (s) 40.5 39.5 76.1 14.4 93.4 31.6 29.3 43.0 32.1 29.0
Level of Service D D E B F C C D C C
Approach Delay (s) 39.6 34.5 48.5 34.6
Approach LOS D C D C

Intersection Summary
HCM Average Control Delay 39.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 86.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3483 1788 1583 1717
Flt Permitted 0.31 1.00 1.00 0.21 1.00 0.58 1.00 0.90
Satd. Flow (perm) 583 3539 1583 399 3483 1079 1583 1564
Volume (vph) 120 990 190 30 670 80 100 20 20 70 80 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 126 1042 200 32 705 84 105 21 21 74 84 158
RTOR Reduction (vph) 0 0 87 0 14 0 0 0 15 0 68 0
Lane Group Flow (vph) 126 1042 113 32 775 0 0 126 6 0 248 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 23.5 23.5 23.5 23.5 23.5 11.7 11.7 11.7
Effective Green, g (s) 25.5 25.5 25.5 25.5 25.5 13.7 13.7 13.7
Actuated g/C Ratio 0.56 0.56 0.56 0.56 0.56 0.30 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 329 1997 893 225 1965 327 480 474
v/s Ratio Prot c0.29 0.22
v/s Ratio Perm 0.22 0.07 0.08 0.12 0.00 c0.16
v/c Ratio 0.38 0.52 0.13 0.14 0.39 0.39 0.01 0.52
Uniform Delay, d1 5.5 6.1 4.6 4.7 5.5 12.4 11.0 13.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 0.1 0.3 0.1 0.8 0.0 1.0
Delay (s) 6.2 6.3 4.7 5.0 5.7 13.2 11.0 14.1
Level of Service A A A A A B B B
Approach Delay (s) 6.1 5.6 12.9 14.1
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 45.2 Sum of lost time (s) 6.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.88 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3526 1770 3539 1583 1770 1631 3433 1592
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3526 1770 3539 1583 1770 1631 3433 1592
Volume (vph) 280 790 20 20 470 230 20 10 50 250 10 310
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 832 21 21 495 242 21 11 53 263 11 326
RTOR Reduction (vph) 0 2 0 0 0 179 0 44 0 0 239 0
Lane Group Flow (vph) 295 851 0 21 495 63 21 20 0 263 98 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 4 7 8 3
Permitted Phases 6
Actuated Green, G (s) 14.1 30.9 0.6 17.4 17.4 1.3 11.2 7.9 17.8
Effective Green, g (s) 14.1 30.9 0.6 17.4 17.4 1.3 11.2 7.9 17.8
Actuated g/C Ratio 0.21 0.46 0.01 0.26 0.26 0.02 0.17 0.12 0.27
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 375 1636 16 925 414 35 274 407 425
v/s Ratio Prot c0.17 c0.24 0.01 0.14 0.01 0.01 c0.08 c0.06
v/s Ratio Perm 0.04
v/c Ratio 0.79 0.52 1.31 0.54 0.15 0.60 0.07 0.65 0.23
Uniform Delay, d1 24.8 12.6 33.0 21.1 18.9 32.4 23.3 28.0 19.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.3 337.5 0.6 0.2 24.7 0.1 3.5 0.3
Delay (s) 35.2 12.9 370.5 21.7 19.1 57.1 23.4 31.5 19.3
Level of Service D B F C B E C C B
Approach Delay (s) 18.6 30.5 31.8 24.7
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 24.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 66.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1719 3369 3335 3438 1538 1747 1538 1719 1702
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.68 1.00
Satd. Flow (perm) 1719 3369 3335 3438 1538 1364 1538 1224 1702
Volume (vph) 30 910 140 840 610 100 50 20 210 90 30 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 958 147 884 642 105 53 21 221 95 32 21
RTOR Reduction (vph) 0 8 0 0 0 25 0 0 0 0 19 0
Lane Group Flow (vph) 32 1097 0 884 642 80 0 74 221 95 34 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 3.6 57.8 36.3 90.5 90.5 12.9 120.0 12.9 12.9
Effective Green, g (s) 3.6 58.8 36.3 91.5 91.5 12.9 120.0 12.9 12.9
Actuated g/C Ratio 0.03 0.49 0.30 0.76 0.76 0.11 1.00 0.11 0.11
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 52 1651 1009 2621 1173 147 1538 132 183
v/s Ratio Prot 0.02 c0.33 c0.27 0.19 0.02
v/s Ratio Perm 0.05 0.05 0.14 c0.08
v/c Ratio 0.62 0.66 0.88 0.24 0.07 0.50 0.14 0.72 0.19
Uniform Delay, d1 57.5 23.1 39.7 4.2 3.6 50.5 0.0 51.8 48.8
Progression Factor 1.00 1.00 0.91 0.87 0.67 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 2.1 8.1 0.2 0.1 1.0 0.2 14.5 0.2
Delay (s) 77.2 25.3 44.4 3.8 2.5 51.5 0.2 66.3 49.0
Level of Service E C D A A D A E D
Approach Delay (s) 26.7 25.7 13.1 60.1
Approach LOS C C B E

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.2% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4842 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4842 1719 4940 1719 2707
Volume (vph) 1050 160 250 1380 170 1410
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1105 168 263 1453 179 1484
RTOR Reduction (vph) 17 0 0 0 0 8
Lane Group Flow (vph) 1256 0 263 1453 179 1476
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 39.3 53.0 96.3 14.7 67.7
Effective Green, g (s) 40.3 53.0 97.3 14.7 67.7
Actuated g/C Ratio 0.34 0.44 0.81 0.12 0.56
Clearance Time (s) 5.0 4.0 5.0 4.0 4.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1626 759 4006 211 1617
v/s Ratio Prot c0.26 0.15 0.29 0.10 c0.40
v/s Ratio Perm 0.14
v/c Ratio 0.77 0.35 0.36 0.85 0.91
Uniform Delay, d1 35.7 22.1 3.0 51.6 23.5
Progression Factor 0.53 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.3 0.3 24.9 8.3
Delay (s) 22.1 22.4 3.3 76.5 31.8
Level of Service C C A E C
Approach Delay (s) 22.1 6.2 36.6
Approach LOS C A D

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.97 1.00 1.00 0.85 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4807 1719 4940 1538 3335 1727 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4807 1719 4940 1538 3335 1727 3335 1810 1538
Volume (vph) 70 1960 430 120 1240 170 260 230 100 230 120 130
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 2063 453 126 1305 179 274 242 105 242 126 137
RTOR Reduction (vph) 0 27 0 0 0 87 0 12 0 0 0 124
Lane Group Flow (vph) 74 2489 0 126 1305 92 274 335 0 242 126 13
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 9.1 65.9 8.8 65.6 65.6 26.3 26.3 12.0 12.0 12.0
Effective Green, g (s) 9.1 66.9 8.8 66.6 66.6 26.3 26.3 12.0 12.0 12.0
Actuated g/C Ratio 0.07 0.51 0.07 0.51 0.51 0.20 0.20 0.09 0.09 0.09
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 120 2474 116 2531 788 675 349 308 167 142
v/s Ratio Prot 0.04 c0.52 c0.07 0.26 0.08 c0.19 c0.07 0.07
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.62 1.01 1.09 0.52 0.12 0.41 0.96 0.79 0.75 0.09
Uniform Delay, d1 58.8 31.5 60.6 21.0 16.4 45.1 51.3 57.7 57.6 54.0
Progression Factor 1.00 1.00 0.53 0.14 0.01 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.5 19.6 106.4 0.7 0.3 0.1 36.9 11.5 15.7 0.1
Delay (s) 65.2 51.1 138.7 3.6 0.4 45.2 88.2 69.2 73.2 54.1
Level of Service E D F A A D F E E D
Approach Delay (s) 51.5 13.8 69.3 66.1
Approach LOS D B E E

Intersection Summary
HCM Average Control Delay 43.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4872 1719 4940 1719 1538
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4872 1719 4940 1719 1538
Volume (vph) 0 2080 210 40 1420 0 110 0 160 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 2189 221 42 1495 0 116 0 168 0 0 0
RTOR Reduction (vph) 0 6 0 0 0 0 0 0 143 0 0 0
Lane Group Flow (vph) 0 2404 0 42 1495 0 116 0 25 0 0 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot custom
Protected Phases 2 1 6 3
Permitted Phases 3
Actuated Green, G (s) 95.8 7.5 106.8 13.7 13.7
Effective Green, g (s) 96.3 7.5 107.8 14.2 14.2
Actuated g/C Ratio 0.74 0.06 0.83 0.11 0.11
Clearance Time (s) 4.5 4.0 5.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3609 99 4096 188 168
v/s Ratio Prot c0.49 0.02 c0.30 c0.07
v/s Ratio Perm 0.02
v/c Ratio 0.67 0.42 0.36 0.62 0.15
Uniform Delay, d1 8.6 59.2 2.7 55.3 52.4
Progression Factor 0.10 1.37 0.35 1.00 1.00
Incremental Delay, d2 0.3 1.7 0.1 5.9 0.4
Delay (s) 1.1 83.0 1.1 61.2 52.9
Level of Service A F A E D
Approach Delay (s) 1.1 3.3 56.3 0.0
Approach LOS A A E A

Intersection Summary
HCM Average Control Delay 5.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.90 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4850 1719 3137 3433 3438
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4850 1719 3137 3433 3438
Volume (vph) 150 1850 240 120 1200 210 190 110 200 260 300 70
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 1947 253 126 1263 221 200 116 211 274 316 74
RTOR Reduction (vph) 0 0 105 0 19 0 0 144 0 0 18 0
Lane Group Flow (vph) 158 1947 148 126 1465 0 200 183 0 274 372 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2
Actuated Green, G (s) 23.0 57.3 57.3 11.6 45.9 26.7 29.7 15.4 18.4
Effective Green, g (s) 23.0 57.3 57.3 11.6 45.9 26.7 29.7 15.4 18.4
Actuated g/C Ratio 0.18 0.44 0.44 0.09 0.35 0.21 0.23 0.12 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 313 2177 678 153 1712 353 717 407 487
v/s Ratio Prot 0.09 c0.39 0.07 c0.30 c0.12 c0.06 0.08 c0.11
v/s Ratio Perm 0.10
v/c Ratio 0.50 0.89 0.22 0.82 0.86 0.57 0.26 0.67 0.76
Uniform Delay, d1 48.4 33.6 22.5 58.2 39.0 46.4 41.1 54.9 53.7
Progression Factor 0.57 0.38 0.29 0.91 0.39 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 4.8 0.6 25.2 4.9 2.1 0.2 4.4 7.0
Delay (s) 28.3 17.7 7.2 78.0 20.0 48.5 41.3 59.2 60.7
Level of Service C B A E C D D E E
Approach Delay (s) 17.3 24.6 44.0 60.1
Approach LOS B C D E

Intersection Summary
HCM Average Control Delay 27.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1695 1800 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.51 1.00 0.49 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 959 1695 908 1583
Volume (vph) 270 1860 180 90 1180 80 120 60 90 90 40 230
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 284 1958 189 95 1242 84 126 63 95 95 42 242
RTOR Reduction (vph) 0 0 41 0 0 28 0 43 0 0 0 202
Lane Group Flow (vph) 284 1958 148 95 1242 56 126 115 0 0 137 40
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 31.0 86.2 86.2 9.4 63.6 63.6 21.4 21.4 21.4 21.4
Effective Green, g (s) 32.0 87.2 87.2 9.4 64.6 64.6 21.4 21.4 21.4 21.4
Actuated g/C Ratio 0.25 0.67 0.67 0.07 0.50 0.50 0.16 0.16 0.16 0.16
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 436 2306 1062 128 1708 787 158 279 149 261
v/s Ratio Prot 0.16 0.05 0.07
v/s Ratio Perm c0.57 0.09 c0.36 0.04 0.13 c0.15 0.03
v/c Ratio 0.65 0.85 0.14 0.74 0.73 0.07 0.80 0.41 0.92 0.15
Uniform Delay, d1 44.0 16.4 7.8 59.1 25.8 17.1 52.2 48.6 53.5 46.5
Progression Factor 0.66 0.31 0.01 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 3.3 0.2 18.2 2.7 0.2 23.7 1.0 49.8 0.3
Delay (s) 31.0 8.3 0.3 77.3 28.5 17.2 75.9 49.6 103.2 46.8
Level of Service C A A E C B E D F D
Approach Delay (s) 10.3 31.1 61.3 67.2
Approach LOS B C E E

Intersection Summary
HCM Average Control Delay 24.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 160 140 20 90 100 60 310 20 170 410 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 168 147 21 95 105 63 326 21 179 432 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 347 221 411 632
Volume Left (vph) 32 21 63 179
Volume Right (vph) 147 105 21 21
Hadj (s) -0.20 -0.23 0.03 0.07
Departure Headway (s) 7.9 8.5 7.8 7.8
Degree Utilization, x 0.76 0.52 0.89 1.36
Capacity (veh/h) 439 388 449 471
Control Delay (s) 32.1 20.3 46.9 199.2
Approach Delay (s) 32.1 20.3 46.9 199.2
Approach LOS D C E F

Intersection Summary
Delay 99.8
HCM Level of Service F
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 290 30 60 210 160 50 270 60 220 380 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 305 32 63 221 168 53 284 63 232 400 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 368 453 400 653
Volume Left (vph) 32 63 53 232
Volume Right (vph) 32 168 63 21
Hadj (s) 0.00 -0.16 -0.03 0.09
Departure Headway (s) 9.6 9.4 9.5 9.6
Degree Utilization, x 0.98 1.18 1.05 1.74
Capacity (veh/h) 368 389 385 379
Control Delay (s) 72.9 132.6 92.5 366.8
Approach Delay (s) 72.9 132.6 92.5 366.8
Approach LOS F F F F

Intersection Summary
Delay 193.9
HCM Level of Service F
Intersection Capacity Utilization 101.3% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1716 1583 1807 1583 1770 3515 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1716 1583 1807 1583 1770 3515 1770 1863 1583
Volume (vph) 250 60 290 80 50 80 300 650 30 150 620 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 63 305 84 53 84 316 684 32 158 653 158
RTOR Reduction (vph) 0 0 266 0 0 71 0 3 0 0 0 100
Lane Group Flow (vph) 159 167 39 0 137 13 316 713 0 158 653 58
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 10.5 10.5 10.5 11.4 11.4 12.0 29.5 11.6 29.1 29.1
Effective Green, g (s) 10.5 10.5 10.5 12.4 12.4 13.0 30.5 12.6 30.1 30.1
Actuated g/C Ratio 0.13 0.13 0.13 0.15 0.15 0.16 0.37 0.15 0.37 0.37
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 215 220 203 273 239 281 1307 272 684 581
v/s Ratio Prot 0.09 c0.10 c0.08 c0.18 0.20 0.09 c0.35
v/s Ratio Perm 0.02 0.01 0.04
v/c Ratio 0.74 0.76 0.19 0.50 0.05 1.12 0.55 0.58 0.95 0.10
Uniform Delay, d1 34.4 34.5 32.0 32.0 29.8 34.5 20.3 32.2 25.3 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.5 13.9 0.5 1.5 0.1 91.5 0.5 3.1 23.6 0.1
Delay (s) 46.9 48.5 32.4 33.4 29.9 126.0 20.8 35.4 48.9 17.1
Level of Service D D C C C F C D D B
Approach Delay (s) 40.3 32.1 53.0 41.5
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 44.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 82.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3527 3335 1810 1583 1787 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3527 3335 1810 1583 1787 1538
Volume (vph) 40 1560 510 390 880 20 520 40 420 30 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1642 537 411 926 21 547 42 442 32 21 32
RTOR Reduction (vph) 0 0 188 0 1 0 0 0 261 0 0 31
Lane Group Flow (vph) 42 1642 349 411 946 0 547 42 181 0 53 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 5.6 58.0 58.0 28.0 80.4 22.0 22.0 22.0 4.0 4.0
Effective Green, g (s) 6.6 59.0 59.0 29.0 81.4 23.0 23.0 23.0 4.0 4.0
Actuated g/C Ratio 0.05 0.45 0.45 0.22 0.62 0.18 0.18 0.18 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 1594 693 392 2192 586 318 278 55 47
v/s Ratio Prot 0.02 c0.46 c0.23 0.27 c0.16 0.02 c0.03
v/s Ratio Perm 0.23 0.11 0.00
v/c Ratio 0.48 1.03 0.50 1.05 0.43 0.93 0.13 0.65 0.96 0.02
Uniform Delay, d1 60.5 36.0 25.6 51.0 12.8 53.2 45.6 50.3 63.4 61.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 30.6 0.6 58.7 0.1 22.0 0.2 5.2 107.4 0.2
Delay (s) 64.7 66.6 26.2 109.7 13.0 75.3 45.8 55.4 170.8 61.8
Level of Service E E C F B E D E F E
Approach Delay (s) 56.8 42.2 65.6 129.8
Approach LOS E D E F

Intersection Summary
HCM Average Control Delay 55.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 131.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.2% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3503 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3503 1770 1583
Volume (vph) 40 840 690 50 90 40
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 884 726 53 95 42
RTOR Reduction (vph) 0 0 4 0 0 36
Lane Group Flow (vph) 42 884 775 0 95 6
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 3.9 44.3 36.4 9.0 9.0
Effective Green, g (s) 3.9 45.3 37.4 9.0 9.0
Actuated g/C Ratio 0.06 0.73 0.60 0.14 0.14
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 111 2573 2103 256 229
v/s Ratio Prot 0.02 c0.25 c0.22 c0.05
v/s Ratio Perm 0.00
v/c Ratio 0.38 0.34 0.37 0.37 0.03
Uniform Delay, d1 28.0 3.1 6.4 24.1 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 0.1 0.1 0.9 0.0
Delay (s) 30.2 3.2 6.5 25.0 22.9
Level of Service C A A C C
Approach Delay (s) 4.4 6.5 24.4
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.38
Actuated Cycle Length (s) 62.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.94 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1854 1770 1751 1796
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.73 1.00 0.86
Satd. Flow (perm) 1770 1863 1583 1770 1854 1361 1751 1580
Volume (vph) 20 810 130 60 640 20 140 60 40 30 40 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 853 137 63 674 21 147 63 42 32 42 11
RTOR Reduction (vph) 0 0 49 0 1 0 0 29 0 0 7 0
Lane Group Flow (vph) 21 853 88 63 694 0 147 76 0 0 78 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.4 48.5 48.5 3.4 50.5 11.5 11.5 12.5
Effective Green, g (s) 1.4 49.5 49.5 3.4 51.5 12.5 12.5 12.5
Actuated g/C Ratio 0.02 0.64 0.64 0.04 0.67 0.16 0.16 0.16
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 1191 1012 78 1234 220 283 255
v/s Ratio Prot 0.01 c0.46 c0.04 0.37 0.04
v/s Ratio Perm 0.06 c0.11 0.05
v/c Ratio 0.66 0.72 0.09 0.81 0.56 0.67 0.27 0.31
Uniform Delay, d1 37.8 9.3 5.3 36.7 6.9 30.5 28.5 28.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 39.4 2.1 0.0 43.8 0.6 7.5 0.5 0.7
Delay (s) 77.1 11.4 5.4 80.4 7.5 38.0 29.0 29.3
Level of Service E B A F A D C C
Approach Delay (s) 11.9 13.6 34.2 29.3
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 77.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3423 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3423 1770 3539
Volume (vph) 150 260 790 220 260 780
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 274 832 232 274 821
RTOR Reduction (vph) 0 215 39 0 0 0
Lane Group Flow (vph) 158 59 1025 0 274 821
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 9.8 9.8 18.2 8.1 30.3
Effective Green, g (s) 10.8 10.8 19.2 8.1 31.3
Actuated g/C Ratio 0.22 0.22 0.38 0.16 0.62
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 382 341 1312 286 2211
v/s Ratio Prot c0.09 c0.30 c0.15 0.23
v/s Ratio Perm 0.04
v/c Ratio 0.41 0.17 0.78 0.96 0.37
Uniform Delay, d1 16.9 16.0 13.6 20.8 4.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 0.2 3.1 41.4 0.1
Delay (s) 17.7 16.3 16.7 62.2 4.7
Level of Service B B B E A
Approach Delay (s) 16.8 16.7 19.1
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 17.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 50.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3456 1770 1770 1504 1770 3539 1583 3433 3527
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3456 1770 1770 1504 1770 3539 1583 3433 3527
Volume (vph) 100 380 70 280 380 770 130 400 410 1020 880 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 400 74 295 400 811 137 421 432 1074 926 21
RTOR Reduction (vph) 0 15 0 0 0 45 0 0 8 0 2 0
Lane Group Flow (vph) 105 459 0 295 400 766 137 421 424 1074 945 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 6.0 14.0 17.0 25.0 55.0 12.4 23.0 40.0 30.0 40.6
Effective Green, g (s) 6.0 14.0 17.0 25.0 55.0 12.4 23.0 40.0 30.0 40.6
Actuated g/C Ratio 0.06 0.14 0.17 0.25 0.55 0.12 0.23 0.40 0.30 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 106 484 301 443 887 219 814 697 1030 1432
v/s Ratio Prot 0.06 0.13 c0.17 0.23 c0.26 0.08 0.12 0.10 c0.31 c0.27
v/s Ratio Perm 0.25 0.16
v/c Ratio 0.99 0.95 0.98 0.90 0.86 0.63 0.52 0.61 1.04 0.66
Uniform Delay, d1 47.0 42.6 41.3 36.3 19.3 41.6 33.6 23.8 35.0 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 84.2 27.8 46.2 21.3 8.8 5.5 2.3 1.5 39.8 2.4
Delay (s) 131.2 70.5 87.6 57.7 28.1 47.1 36.0 25.3 74.8 26.5
Level of Service F E F E C D D C E C
Approach Delay (s) 81.5 47.6 32.9 52.2
Approach LOS F D C D

Intersection Summary
HCM Average Control Delay 50.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 94.7% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM no Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 360 240 150 360 200 100 220 60 160 220 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 379 253 158 379 211 105 232 63 168 232 32

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 211 442 347 400 400 432
Volume Left (vph) 21 0 158 0 105 168
Volume Right (vph) 0 253 0 211 63 32
Hadj (s) 0.08 -0.37 0.26 -0.33 -0.01 0.07
Departure Headway (s) 9.7 9.3 9.9 9.3 9.4 9.5
Degree Utilization, x 0.57 1.14 0.95 1.03 1.05 1.14
Capacity (veh/h) 361 392 360 400 386 381
Control Delay (s) 23.5 117.6 67.3 84.7 91.5 121.3
Approach Delay (s) 87.3 76.6 91.5 121.3
Approach LOS F F F F

Intersection Summary
Delay 91.0
HCM Level of Service F
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 5009 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 5009 1770 1583
Volume (vph) 550 1950 1430 160 360 190
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 2053 1505 168 379 200
RTOR Reduction (vph) 0 0 19 0 0 148
Lane Group Flow (vph) 579 2053 1654 0 379 52
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 13.0 41.9 24.9 17.7 17.7
Effective Green, g (s) 13.0 41.9 24.9 17.7 17.7
Actuated g/C Ratio 0.19 0.62 0.37 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 660 3152 1845 463 414
v/s Ratio Prot c0.17 0.40 c0.33 c0.21
v/s Ratio Perm 0.03
v/c Ratio 0.88 0.65 0.90 0.82 0.13
Uniform Delay, d1 26.5 8.2 20.1 23.4 19.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.6 0.5 6.2 10.8 0.1
Delay (s) 39.1 8.7 26.3 34.2 19.2
Level of Service D A C C B
Approach Delay (s) 15.4 26.3 29.0
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 20.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 67.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.8% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM no Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.97 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3447 1770 3484 1770 3428 1770 3271
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3447 1770 3484 1770 3428 1770 3271
Volume (vph) 550 1480 310 110 1030 120 160 450 120 180 390 400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 1558 326 116 1084 126 168 474 126 189 411 421
RTOR Reduction (vph) 0 13 0 0 7 0 0 19 0 0 142 0
Lane Group Flow (vph) 579 1871 0 116 1203 0 168 581 0 189 690 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 37.0 68.0 9.0 40.0 11.0 24.0 13.0 26.0
Effective Green, g (s) 37.0 68.0 9.0 40.0 11.0 24.0 13.0 26.0
Actuated g/C Ratio 0.28 0.52 0.07 0.31 0.08 0.18 0.10 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 504 1803 123 1072 150 633 177 654
v/s Ratio Prot c0.33 0.54 0.07 c0.35 0.09 0.17 c0.11 c0.21
v/s Ratio Perm
v/c Ratio 1.15 1.04 0.94 1.12 1.12 0.92 1.07 1.05
Uniform Delay, d1 46.5 31.0 60.2 45.0 59.5 52.0 58.5 52.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 88.0 31.6 63.2 67.6 109.3 18.3 86.8 50.4
Delay (s) 134.5 62.6 123.5 112.6 168.8 70.3 145.3 102.4
Level of Service F E F F F E F F
Approach Delay (s) 79.5 113.5 91.9 110.3
Approach LOS E F F F

Intersection Summary
HCM Average Control Delay 94.9 HCM Level of Service F
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 108.6% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.0 --- 100 RIGHT
STREET NAME:

THRU 910 ---> 2.1 (NO. OF LANES) 2.0<--- 610 THRU Main Street

RIGHT 140 --- 1.1 1.1 1.1 1.9 2.0 --- 840 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 20 210 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 210 210 1650 0.1273

THRU (T) 20 20 1650 0.0121
LEFT (L) 50 50 1650 0.0303
T + L 70 1650 0.0424 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 140 140 1650 0.0848

THRU (T) 910 910 3300 0.2758
LEFT (L) 30 30 1650 0.0182
T + R 1050 3300 0.3182 0.3182

------------------------------------------------------------------------
WB RIGHT (R) 100 10 * 1650 0.0061

THRU (T) 610 610 3300 0.1848
LEFT (L) 840 840 3000 0.2800 0.2800

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.70
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 1050 ---> 3.1 (NO. OF LANES) 3.0<--- 1380 THRU Main Street

RIGHT 160 --- 1.1 1.0 0.0 2.5 1.0 --- 250 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 0 1410 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1410 955 * 3127 0.3054 0.3054

LEFT (L) 170 170 1720 0.0988
------------------------------------------------------------------------
EB RIGHT (R) 160 160 1720 0.0930

THRU (T) 1050 1050 5160 0.2035
T + R 1210 5160 0.2345 0.2345

------------------------------------------------------------------------
WB THRU (T) 1380 1380 5160 0.2674

LEFT (L) 250 250 1720 0.1453 0.1453
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.69
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 130 120 230

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 1.0 2.0 1.0 --- 170 RIGHT
STREET NAME:

THRU 1960 ---> 3.1 (NO. OF LANES) 3.0<--- 1240 THRU Main Street

RIGHT 430 --- 1.1 2.0 1.1 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 260 230 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 100 1650 0.0606

THRU (T) 230 230 1650 0.1394
LEFT (L) 260 260 3000 0.0867
T + R 330 1650 0.2000 0.2000

------------------------------------------------------------------------
SB RIGHT (R) 130 60 * 1650 0.0364

THRU (T) 120 120 1650 0.0727
LEFT (L) 230 230 3000 0.0767 0.0767

------------------------------------------------------------------------
EB RIGHT (R) 430 430 1650 0.2606

THRU (T) 1960 1960 4950 0.3960
LEFT (L) 70 70 1650 0.0424
T + R 2390 4950 0.4828 0.4828

------------------------------------------------------------------------
WB RIGHT (R) 170 44 * 1650 0.0267

THRU (T) 1240 1240 4950 0.2505
LEFT (L) 120 120 1650 0.0727 0.0727

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.83
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 2080 ---> 3.1 (NO. OF LANES) 3.0<--- 1420 THRU Main Street

RIGHT 210 --- 1.1 1.0 0.0 1.0 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 110 0 160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 120 * 1720 0.0698 0.0698

LEFT (L) 110 110 1720 0.0640
------------------------------------------------------------------------
EB RIGHT (R) 210 210 1720 0.1221

THRU (T) 2080 2080 5160 0.4031
T + R 2290 5160 0.4438 0.4438

------------------------------------------------------------------------
WB THRU (T) 1420 1420 5160 0.2752

LEFT (L) 40 40 1720 0.0233 0.0233
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.54
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 70 300 260

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 150 --- 1.0 1.1 2.1 2.0 1.1 --- 210 RIGHT
STREET NAME:

THRU 1850 ---> 3.0 (NO. OF LANES) 3.1<--- 1200 THRU Main Street

RIGHT 240 --- 1.0 1.0 2.1 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 110 200 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 200 200 1650 0.1212

THRU (T) 110 110 3300 0.0333
LEFT (L) 190 190 1650 0.1152 0.1152
T + R 310 3300 0.0939

------------------------------------------------------------------------
SB RIGHT (R) 70 70 1650 0.0424

THRU (T) 300 300 3300 0.0909
LEFT (L) 260 260 3000 0.0867
T + R 370 3300 0.1121 0.1121

------------------------------------------------------------------------
EB RIGHT (R) 240 50 * 1650 0.0303

THRU (T) 1850 1850 4950 0.3737 0.3737
LEFT (L) 150 150 1650 0.0909

------------------------------------------------------------------------
WB RIGHT (R) 210 210 1650 0.1273

THRU (T) 1200 1200 4950 0.2424
LEFT (L) 120 120 1650 0.0727 0.0727
T + R 1410 4950 0.2848

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 230 40 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 270 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 1860 ---> 2.0 (NO. OF LANES) 2.0<--- 1180 THRU Main Street

RIGHT 180 --- 1.0 1.0 1.1 1.1 1.0 --- 90 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 60 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 60 60 1650 0.0364
LEFT (L) 120 120 1650 0.0727 0.0727
T + R 150 1650 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 230 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 90 90 1650 0.0545
T + L 130 1650 0.0788 0.0788

------------------------------------------------------------------------
EB RIGHT (R) 180 60 * 1650 0.0364

THRU (T) 1860 1860 3300 0.5636 0.5636
LEFT (L) 270 270 1650 0.1636

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1180 1180 3300 0.3576
LEFT (L) 90 90 1650 0.0545 0.0545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.77
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 150 620 150

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 250 --- 2.1 1.0 1.0 1.0 1.0 --- 80 RIGHT
STREET NAME:

THRU 60 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Oakley Road

RIGHT 290 --- 1.0 1.0 2.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 300 650 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 650 650 3300 0.1970
LEFT (L) 300 300 1650 0.1818 0.1818
T + R 680 3300 0.2061

------------------------------------------------------------------------
SB RIGHT (R) 150 13 * 1650 0.0079

THRU (T) 620 620 1650 0.3758 0.3758
LEFT (L) 150 150 1650 0.0909

------------------------------------------------------------------------
EB RIGHT (R) 290 0 * 1650 0.0000

THRU (T) 60 60 1650 0.0364
LEFT (L) 250 250 3000 0.0833
T + L 310 3000 0.1033 0.1033

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 50 50 1650 0.0303
LEFT (L) 80 80 1650 0.0485
T + L 130 1650 0.0788 0.0788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.74
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1560 ---> 2.0 (NO. OF LANES) 2.1<--- 880 THRU Main Street

RIGHT 510 --- 1.0 2.0 1.0 1.0 1.0 --- 390 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 520 40 420 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 420 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 520 520 3000 0.1733 0.1733

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182
T + L 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 510 224 * 1650 0.1358

THRU (T) 1560 1560 3300 0.4727 0.4727
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 880 880 3300 0.2667
LEFT (L) 390 390 1650 0.2364 0.2364
T + R 900 3300 0.2727

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.91
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 40 0 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 0.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 840 ---> 2.0 (NO. OF LANES) 2.1<--- 690 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 40 0 * 1720 0.0000

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
EB THRU (T) 840 840 3440 0.2442 0.2442

LEFT (L) 40 40 1720 0.0233
------------------------------------------------------------------------
WB RIGHT (R) 50 50 1720 0.0291

THRU (T) 690 690 3440 0.2006
T + R 740 3440 0.2151

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.30
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 40 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 810 ---> 1.0 (NO. OF LANES) 1.1<--- 640 THRU Main Street

RIGHT 130 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 60 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 60 60 1650 0.0364
LEFT (L) 140 140 1650 0.0848 0.0848
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 40 40 1650 0.0242
LEFT (L) 30 30 1650 0.0182
T + R 50 1650 0.0303
T + L 70 1650 0.0424
T + R + L 80 1650 0.0485 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 130 0 * 1650 0.0000

THRU (T) 810 810 1650 0.4909 0.4909
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 640 640 1650 0.3879
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 660 1650 0.4000

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.66
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 780 260

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 260 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 790 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 220 1720 0.1279

THRU (T) 790 790 3440 0.2297
T + R 1010 3440 0.2936 0.2936

------------------------------------------------------------------------
SB THRU (T) 780 780 3440 0.2267

LEFT (L) 260 260 1720 0.1512 0.1512
------------------------------------------------------------------------
WB RIGHT (R) 260 0 * 1720 0.0000

LEFT (L) 150 150 1720 0.0872 0.0872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.53
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 880 1020

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 100 --- 1.0 1.1 2.1 2.0 2.6 --- 770 RIGHT
STREET NAME:

THRU 380 ---> 2.1 (NO. OF LANES) 1.1<--- 380 THRU Cypress

RIGHT 70 --- 1.1 1.0 2.0 1.5 1.0 --- 280 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 130 400 410 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 410 130 * 1650 0.0788

THRU (T) 400 400 3300 0.1212 0.1212
LEFT (L) 130 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 880 880 3300 0.2667
LEFT (L) 1020 1020 3000 0.3400 0.3400
T + R 900 3300 0.2727

------------------------------------------------------------------------
EB RIGHT (R) 70 70 1650 0.0424

THRU (T) 380 380 3300 0.1152
LEFT (L) 100 100 1650 0.0606
T + R 450 3300 0.1364 0.1364

------------------------------------------------------------------------
WB RIGHT (R) 770 209 * 3000 0.0697

THRU (T) 380 380 1650 0.2303
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 589 3000 0.1963

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.77
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 190 0 360

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 550 --- 2.0 1.0 0.0 1.0 1.1 --- 160 RIGHT
STREET NAME:

THRU 1950 ---> 3.0 (NO. OF LANES) 3.1<--- 1430 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 190 0 * 1720 0.0000

LEFT (L) 360 360 1720 0.2093 0.2093
------------------------------------------------------------------------
EB THRU (T) 1950 1950 5160 0.3779

LEFT (L) 550 550 3127 0.1759 0.1759
------------------------------------------------------------------------
WB RIGHT (R) 160 160 1720 0.0930

THRU (T) 1430 1430 5160 0.2771
T + R 1590 5160 0.3081 0.3081

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.69
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 400 390 180

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 550 --- 1.0 1.1 2.1 1.0 1.1 --- 120 RIGHT
STREET NAME:

THRU 1480 ---> 2.1 (NO. OF LANES) 2.1<--- 1030 THRU Laurel

RIGHT 310 --- 1.1 1.0 2.1 1.1 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 160 450 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 450 450 3300 0.1364
LEFT (L) 160 160 1650 0.0970 0.0970
T + R 570 3300 0.1727

------------------------------------------------------------------------
SB RIGHT (R) 400 400 1650 0.2424 0.2424

THRU (T) 390 390 3300 0.1182
LEFT (L) 180 180 1650 0.1091
T + R 790 3300 0.2394

------------------------------------------------------------------------
EB RIGHT (R) 310 310 1650 0.1879

THRU (T) 1480 1480 3300 0.4485
LEFT (L) 550 550 1650 0.3333 0.3333
T + R 1790 3300 0.5424

------------------------------------------------------------------------
WB RIGHT (R) 120 120 1650 0.0727

THRU (T) 1030 1030 3300 0.3121
LEFT (L) 110 110 1650 0.0667
T + R 1150 3300 0.3485 0.3485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 1.02
INTERSECTION LEVEL OF SERVICE: F

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 10 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 800 ---> 2.1 (NO. OF LANES) 2.1<--- 440 THRU Wilbur

RIGHT 190 --- 1.1 1.1 1.1 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 70 0 50 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1650 0.0000

THRU (T) 0 0 1650 0.0000
LEFT (L) 70 70 1650 0.0424 0.0424
T + L 70 1650 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + L 20 1650 0.0121 0.0121

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 800 800 3300 0.2424
LEFT (L) 10 10 1650 0.0061
T + R 990 3300 0.3000 0.3000

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 440 440 3300 0.1333
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 450 3300 0.1364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.38
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 60 140 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 1.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 980 ---> 2.1 (NO. OF LANES) 2.1<--- 540 THRU 18th St

RIGHT 240 --- 1.1 1.0 1.0 1.0 1.0 --- 280 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 210 260 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 260 0 * 1650 0.0000

THRU (T) 210 210 1650 0.1273
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
SB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 140 140 1650 0.0848 0.0848
LEFT (L) 80 80 1650 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 240 240 1650 0.1455

THRU (T) 980 980 3300 0.2970
LEFT (L) 70 70 1650 0.0424
T + R 1220 3300 0.3697 0.3697

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 540 540 3300 0.1636
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 580 3300 0.1758

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.74
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 150 80 70

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 120 --- 1.0 1.1 1.1 1.1 1.1 --- 80 RIGHT
STREET NAME:

THRU 990 ---> 2.0 (NO. OF LANES) 2.1<--- 670 THRU 18th St

RIGHT 190 --- 1.0 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 100 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1800 0.0000

THRU (T) 20 20 1800 0.0111
LEFT (L) 100 100 1800 0.0556 0.0556
T + L 120 1800 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 150 150 1800 0.0833

THRU (T) 80 80 1800 0.0444
LEFT (L) 70 70 1800 0.0389
T + R 230 1800 0.1278
T + L 150 1800 0.0833
T + R + L 300 1800 0.1667 0.1667

------------------------------------------------------------------------
EB RIGHT (R) 190 90 * 1800 0.0500

THRU (T) 990 990 3600 0.2750 0.2750
LEFT (L) 120 120 1800 0.0667

------------------------------------------------------------------------
WB RIGHT (R) 80 80 1800 0.0444

THRU (T) 670 670 3600 0.1861
LEFT (L) 30 30 1800 0.0167 0.0167
T + R 750 3600 0.2083

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 No Project NO RAMPS 11/02/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 310 10 250

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 280 --- 1.0 1.1 1.1 2.0 1.0 --- 230 RIGHT
STREET NAME:

THRU 790 ---> 2.1 (NO. OF LANES) 2.0<--- 470 THRU 18th Street

RIGHT 20 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 60 1650 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 310 310 1650 0.1879

THRU (T) 10 10 1650 0.0061
LEFT (L) 250 250 3000 0.0833
T + R 320 1650 0.1939 0.1939

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 790 790 3300 0.2394
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 810 3300 0.2455

------------------------------------------------------------------------
WB RIGHT (R) 230 93 * 1650 0.0564

THRU (T) 470 470 3300 0.1424 0.1424
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.52
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_NP.INT,VOL=2030_NP.PM,CAP=



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3477 1770 3533 1777 1583 1801 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.72 1.00 0.82 1.00
Satd. Flow (perm) 1770 3477 1770 3533 1344 1583 1527 1583
Volume (vph) 20 380 50 30 826 10 140 5 20 10 5 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 400 53 32 869 11 147 5 21 11 5 21
RTOR Reduction (vph) 0 12 0 0 1 0 0 0 17 0 0 17
Lane Group Flow (vph) 21 441 0 32 879 0 0 152 4 0 16 4
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 1.3 31.1 1.4 31.2 11.1 11.1 11.1 11.1
Effective Green, g (s) 1.3 31.1 1.4 31.2 11.1 11.1 11.1 11.1
Actuated g/C Ratio 0.02 0.56 0.03 0.56 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 41 1945 45 1983 268 316 305 316
v/s Ratio Prot 0.01 0.13 c0.02 c0.25
v/s Ratio Perm c0.11 0.00 0.01 0.00
v/c Ratio 0.51 0.23 0.71 0.44 0.57 0.01 0.05 0.01
Uniform Delay, d1 26.8 6.2 26.9 7.1 20.1 17.9 18.0 17.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.4 0.1 41.4 0.2 2.7 0.0 0.1 0.0
Delay (s) 37.2 6.2 68.3 7.3 22.8 17.9 18.1 17.9
Level of Service D A E A C B B B
Approach Delay (s) 7.6 9.4 22.2 18.0
Approach LOS A A C B

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 55.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 46.3% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 420 30 25 844 70 66
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 442 32 26 888 74 69
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 474 1399 458
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 474 1399 458
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 98 51 88
cM capacity (veh/h) 1088 151 603

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 474 26 888 143
Volume Left 0 26 0 74
Volume Right 32 0 0 69
cSH 1700 1088 1700 238
Volume to Capacity 0.28 0.02 0.52 0.60
Queue Length 95th (ft) 0 2 0 88
Control Delay (s) 0.0 8.4 0.0 40.8
Lane LOS A E
Approach Delay (s) 0.0 0.2 40.8
Approach LOS E

Intersection Summary
Average Delay 4.0
Intersection Capacity Utilization 59.0% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 376 90 240 669 0 0 0 0 251 0 140
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 396 95 253 704 0 0 0 0 264 0 147
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 704 491 1301 1653 443 1653 1700 352
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 704 491 1301 1653 443 1653 1700 352
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 76 100 100 100 0 100 77
cM capacity (veh/h) 889 1069 75 74 562 53 70 644

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 491 253 352 352 264 147
Volume Left 0 253 0 0 264 0
Volume Right 95 0 0 0 0 147
cSH 1700 1069 1700 1700 53 644
Volume to Capacity 0.29 0.24 0.21 0.21 4.99 0.23
Queue Length 95th (ft) 0 23 0 0 Err 22
Control Delay (s) 0.0 9.4 0.0 0.0 Err 12.2
Lane LOS A F B
Approach Delay (s) 0.0 2.5 6423.2
Approach LOS F

Intersection Summary
Average Delay 1423.4
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 80 547 0 0 719 275 190 0 230 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 84 576 0 0 757 289 200 0 242 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1046 576 1123 1791 288 1358 1646 523
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1046 576 1123 1791 288 1358 1646 523
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 87 100 0 100 66 100 100 100
cM capacity (veh/h) 661 994 145 70 709 64 86 499

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 84 288 288 505 542 200 242
Volume Left 84 0 0 0 0 200 0
Volume Right 0 0 0 0 289 0 242
cSH 661 1700 1700 1700 1700 145 709
Volume to Capacity 0.13 0.17 0.17 0.30 0.32 1.38 0.34
Queue Length 95th (ft) 11 0 0 0 0 319 38
Control Delay (s) 11.2 0.0 0.0 0.0 0.0 266.7 12.7
Lane LOS B F B
Approach Delay (s) 1.4 0.0 127.6
Approach LOS F

Intersection Summary
Average Delay 26.7
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 506 240 30 533 10 441 30 130 10 30 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 533 253 32 561 11 464 32 137 11 32 21

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 785 603 633 63
Volume Left (vph) 32 0 32 464 11
Volume Right (vph) 0 253 11 137 21
Hadj (s) 0.53 -0.19 0.03 0.05 -0.13
Departure Headway (s) 8.5 7.7 7.5 7.4 9.4
Degree Utilization, x 0.07 1.69 1.26 1.31 0.16
Capacity (veh/h) 416 470 486 493 378
Control Delay (s) 10.9 336.8 157.0 175.5 14.2
Approach Delay (s) 324.2 157.0 175.5 14.2
Approach LOS F F F B

Intersection Summary
Delay 222.8
HCM Level of Service F
Intersection Capacity Utilization 100.5% ICU Level of Service G
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3426 1770 3491 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3426 1770 3491 1770 1863 1583 1770 1863 1583
Volume (vph) 20 370 100 256 506 50 230 100 220 50 120 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 389 105 269 533 53 242 105 232 53 126 63
RTOR Reduction (vph) 0 26 0 0 7 0 0 0 164 0 0 54
Lane Group Flow (vph) 21 468 0 269 579 0 242 105 68 53 126 9
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 1.3 17.2 13.7 30.1 12.7 19.4 19.4 2.6 8.8 8.8
Effective Green, g (s) 2.3 19.2 15.2 32.1 14.2 20.9 20.9 3.6 10.3 10.3
Actuated g/C Ratio 0.03 0.27 0.21 0.45 0.20 0.29 0.29 0.05 0.15 0.15
Clearance Time (s) 4.0 5.0 4.5 5.0 4.5 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 57 928 379 1581 354 549 467 90 271 230
v/s Ratio Prot 0.01 c0.14 c0.15 0.17 c0.14 0.06 0.03 c0.07
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.37 0.50 0.71 0.37 0.68 0.19 0.15 0.59 0.46 0.04
Uniform Delay, d1 33.6 21.8 25.8 12.7 26.3 18.7 18.4 32.9 27.8 26.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 0.4 6.0 0.1 5.4 0.2 0.1 9.5 1.3 0.1
Delay (s) 37.6 22.3 31.8 12.9 31.6 18.9 18.6 42.4 29.0 26.1
Level of Service D C C B C B B D C C
Approach Delay (s) 22.9 18.8 24.1 31.2
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 70.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.85 0.92
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3413 1788 1583 1693
Flt Permitted 0.31 1.00 1.00 0.51 1.00 0.69 1.00 0.89
Satd. Flow (perm) 568 3539 1583 958 3413 1294 1583 1532
Volume (vph) 110 384 60 20 596 185 150 30 40 36 20 80
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 116 404 63 21 627 195 158 32 42 38 21 84
RTOR Reduction (vph) 0 0 25 0 43 0 0 0 30 0 61 0
Lane Group Flow (vph) 116 404 38 21 779 0 0 190 12 0 82 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 29.1 29.1 29.1 29.1 29.1 12.7 12.7 12.7
Effective Green, g (s) 30.1 30.1 30.1 30.1 30.1 13.7 13.7 13.7
Actuated g/C Ratio 0.60 0.60 0.60 0.60 0.60 0.28 0.28 0.28
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 2139 957 579 2063 356 435 421
v/s Ratio Prot 0.11 c0.23
v/s Ratio Perm 0.20 0.02 0.02 c0.15 0.01 0.05
v/c Ratio 0.34 0.19 0.04 0.04 0.38 0.53 0.03 0.20
Uniform Delay, d1 4.9 4.4 4.0 4.0 5.0 15.3 13.2 13.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.0 0.0 0.0 0.1 1.5 0.0 0.2
Delay (s) 5.5 4.4 4.0 4.0 5.2 16.9 13.2 14.1
Level of Service A A A A A B B B
Approach Delay (s) 4.6 5.1 16.2 14.1
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 49.8 Sum of lost time (s) 6.0
Intersection Capacity Utilization 55.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.90 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3526 1770 3539 1583 1770 1679 3433 1631
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3526 1770 3539 1583 1770 1679 3433 1631
Volume (vph) 80 409 10 20 767 70 20 10 20 40 10 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 84 431 11 21 807 74 21 11 21 42 11 53
RTOR Reduction (vph) 0 2 0 0 0 46 0 18 0 0 43 0
Lane Group Flow (vph) 84 440 0 21 807 28 21 14 0 42 21 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 5 2 1 6 4 7 8 3
Permitted Phases 6
Actuated Green, G (s) 3.7 20.2 0.5 17.0 17.0 0.5 7.1 1.7 8.3
Effective Green, g (s) 3.7 20.2 0.5 17.0 17.0 0.5 7.1 1.7 8.3
Actuated g/C Ratio 0.08 0.44 0.01 0.37 0.37 0.01 0.16 0.04 0.18
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 144 1565 19 1322 591 19 262 128 298
v/s Ratio Prot c0.05 c0.12 0.01 c0.23 0.01 0.01 c0.01 c0.01
v/s Ratio Perm 0.02
v/c Ratio 0.58 0.28 1.11 0.61 0.05 1.11 0.05 0.33 0.07
Uniform Delay, d1 20.2 8.0 22.5 11.6 9.1 22.5 16.3 21.3 15.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.9 0.1 242.0 0.8 0.0 242.0 0.1 1.5 0.1
Delay (s) 26.1 8.1 264.5 12.4 9.1 264.5 16.4 22.8 15.5
Level of Service C A F B A F B C B
Approach Delay (s) 11.0 18.0 114.7 18.4
Approach LOS B B F B

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.44
Actuated Cycle Length (s) 45.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 43.4% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1719 3380 3335 3438 1538 1729 1538 1719 1646
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.70 1.00 0.48 1.00
Satd. Flow (perm) 1719 3380 3335 3438 1538 1269 1538 861 1646
Volume (vph) 10 399 50 985 687 90 150 10 199 40 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 420 53 1037 723 95 158 11 209 42 21 32
RTOR Reduction (vph) 0 9 0 0 0 28 0 0 0 0 27 0
Lane Group Flow (vph) 11 464 0 1037 723 67 0 169 209 42 26 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 0.8 26.7 43.2 69.1 69.1 17.1 100.0 17.1 17.1
Effective Green, g (s) 0.8 27.7 43.2 70.1 70.1 17.1 100.0 17.1 17.1
Actuated g/C Ratio 0.01 0.28 0.43 0.70 0.70 0.17 1.00 0.17 0.17
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 14 936 1441 2410 1078 217 1538 147 281
v/s Ratio Prot 0.01 c0.14 c0.31 0.21 0.02
v/s Ratio Perm 0.04 c0.13 0.14 0.05
v/c Ratio 0.79 0.50 0.72 0.30 0.06 0.78 0.14 0.29 0.09
Uniform Delay, d1 49.5 30.3 23.4 5.7 4.7 39.6 0.0 36.1 34.9
Progression Factor 1.00 1.00 0.54 0.71 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 130.6 1.9 1.6 0.3 0.1 14.8 0.2 0.4 0.1
Delay (s) 180.1 32.2 14.2 4.3 2.3 54.4 0.2 36.5 35.0
Level of Service F C B A A D A D C
Approach Delay (s) 35.5 9.7 24.4 35.7
Approach LOS D A C D

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4801 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4801 1719 4940 1719 2707
Volume (vph) 518 120 148 1612 150 1162
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 545 126 156 1697 158 1223
RTOR Reduction (vph) 34 0 0 0 0 40
Lane Group Flow (vph) 637 0 156 1697 158 1183
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 30.8 42.0 77.8 13.2 55.2
Effective Green, g (s) 31.8 43.0 78.8 13.2 56.2
Actuated g/C Ratio 0.32 0.43 0.79 0.13 0.56
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1527 739 3893 227 1630
v/s Ratio Prot 0.13 0.09 c0.34 0.09 c0.31
v/s Ratio Perm 0.12
v/c Ratio 0.42 0.21 0.44 0.70 0.73
Uniform Delay, d1 26.8 17.9 3.4 41.5 16.2
Progression Factor 0.32 1.10 0.38 1.00 1.00
Incremental Delay, d2 0.8 0.1 0.3 7.3 1.6
Delay (s) 9.4 19.7 1.6 48.8 17.8
Level of Service A B A D B
Approach Delay (s) 9.4 3.1 21.4
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 10.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4839 1719 4940 1538 3335 1755 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4839 1719 4940 1538 3335 1755 3335 1810 1538
Volume (vph) 206 1275 200 80 1291 389 310 239 60 111 254 159
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 217 1342 211 84 1359 409 326 252 63 117 267 167
RTOR Reduction (vph) 0 18 0 0 0 257 0 10 0 0 0 144
Lane Group Flow (vph) 217 1535 0 84 1359 152 326 305 0 117 267 23
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 12.0 42.1 6.0 36.1 36.1 20.9 20.9 14.0 14.0 14.0
Effective Green, g (s) 12.0 43.1 6.0 37.1 37.1 20.9 20.9 14.0 14.0 14.0
Actuated g/C Ratio 0.12 0.43 0.06 0.37 0.37 0.21 0.21 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 206 2086 103 1833 571 697 367 467 253 215
v/s Ratio Prot c0.13 c0.32 0.05 0.28 0.10 c0.17 0.04 c0.15
v/s Ratio Perm 0.10 0.02
v/c Ratio 1.05 0.74 0.82 0.74 0.27 0.47 0.83 0.25 1.06 0.11
Uniform Delay, d1 44.0 23.7 46.5 27.3 21.9 34.7 37.9 38.3 43.0 37.6
Progression Factor 0.85 0.93 1.34 0.25 0.57 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.6 1.8 31.9 2.4 1.0 0.2 14.1 0.1 71.9 0.1
Delay (s) 107.2 23.8 94.0 9.4 13.4 34.9 51.9 38.4 114.9 37.6
Level of Service F C F A B C D D F D
Approach Delay (s) 34.1 14.1 43.2 75.2
Approach LOS C B D E

Intersection Summary
HCM Average Control Delay 32.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 4908 1719 4922 1719 1863 1538 1770 1604
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 4908 1719 4922 1719 1863 1538 1770 1604
Volume (vph) 45 1342 60 50 1704 54 20 3 50 50 3 36
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 47 1413 63 53 1794 57 21 3 53 53 3 38
RTOR Reduction (vph) 0 3 0 0 2 0 0 0 49 0 34 0
Lane Group Flow (vph) 47 1473 0 53 1849 0 21 3 4 53 7 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8
Actuated Green, G (s) 5.8 58.9 11.4 64.5 2.0 7.1 7.1 5.6 10.2
Effective Green, g (s) 5.8 59.4 11.9 65.5 2.0 7.1 7.1 5.6 10.7
Actuated g/C Ratio 0.06 0.59 0.12 0.66 0.02 0.07 0.07 0.06 0.11
Clearance Time (s) 4.0 4.5 4.5 5.0 4.0 4.0 4.0 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 103 2915 205 3224 34 132 109 99 172
v/s Ratio Prot 0.03 c0.30 0.03 c0.38 0.01 0.00 c0.03 c0.00
v/s Ratio Perm 0.00
v/c Ratio 0.46 0.51 0.26 0.57 0.62 0.02 0.03 0.54 0.04
Uniform Delay, d1 45.6 11.8 40.0 9.5 48.6 43.2 43.3 45.9 40.0
Progression Factor 0.61 1.24 0.40 0.03 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.4 0.6 0.7 29.0 0.1 0.1 5.5 0.1
Delay (s) 30.1 15.1 16.5 0.9 77.6 43.3 43.4 51.4 40.1
Level of Service C B B A E D D D D
Approach Delay (s) 15.6 1.4 52.7 46.5
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4838 1719 3457 3433 3449
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4838 1719 3457 3433 3449
Volume (vph) 221 1117 122 97 1602 326 184 517 77 156 284 58
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 233 1176 128 102 1686 343 194 544 81 164 299 61
RTOR Reduction (vph) 0 0 72 0 30 0 0 12 0 0 17 0
Lane Group Flow (vph) 233 1176 56 102 1999 0 194 613 0 164 343 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6
Actuated Green, G (s) 12.8 42.9 42.9 9.6 39.7 15.3 22.2 8.3 14.2
Effective Green, g (s) 12.8 43.9 43.9 9.6 40.7 16.3 22.2 8.3 14.2
Actuated g/C Ratio 0.13 0.44 0.44 0.10 0.41 0.16 0.22 0.08 0.14
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 227 2169 675 165 1969 280 767 285 490
v/s Ratio Prot c0.13 0.24 0.06 c0.41 c0.11 c0.18 0.05 0.10
v/s Ratio Perm 0.04
v/c Ratio 1.03 0.54 0.08 0.62 1.02 0.69 0.80 0.58 0.70
Uniform Delay, d1 43.6 20.7 16.3 43.4 29.6 39.5 36.8 44.2 40.9
Progression Factor 1.01 0.52 0.20 0.97 0.48 1.00 1.00 1.00 1.00
Incremental Delay, d2 65.5 0.9 0.2 6.0 22.9 7.2 5.8 2.8 4.3
Delay (s) 109.7 11.7 3.6 48.2 37.1 46.7 42.6 47.0 45.2
Level of Service F B A D D D D D D
Approach Delay (s) 25.9 37.6 43.6 45.8
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 35.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1723 1799 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.50 1.00 0.76 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 926 1723 1419 1583
Volume (vph) 201 1085 60 60 1763 80 90 20 20 100 40 180
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 212 1142 63 63 1856 84 95 21 21 105 42 189
RTOR Reduction (vph) 0 0 21 0 0 27 0 18 0 0 0 162
Lane Group Flow (vph) 212 1142 42 63 1856 57 95 24 0 0 147 27
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 14.9 66.1 66.1 6.5 57.7 57.7 13.4 13.4 13.4 13.4
Effective Green, g (s) 14.9 67.1 67.1 6.5 58.7 58.7 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.15 0.67 0.67 0.06 0.59 0.59 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 264 2307 1062 115 2018 929 133 248 204 228
v/s Ratio Prot c0.12 0.04 0.01
v/s Ratio Perm 0.33 0.03 c0.54 0.04 0.10 c0.10 0.02
v/c Ratio 0.80 0.50 0.04 0.55 0.92 0.06 0.71 0.10 0.72 0.12
Uniform Delay, d1 41.1 8.1 5.6 45.3 18.5 8.8 40.8 37.2 40.9 37.3
Progression Factor 0.71 0.21 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.6 0.7 0.1 2.8 8.3 0.1 14.0 0.1 10.1 0.1
Delay (s) 44.9 2.5 0.1 48.2 26.8 9.0 54.9 37.2 51.0 37.4
Level of Service D A A D C A D D D D
Approach Delay (s) 8.7 26.8 49.5 43.3
Approach LOS A C D D

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 77 30 20 226 153 200 416 20 93 361 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 81 32 21 238 161 211 438 21 98 380 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 134 420 669 499
Volume Left (vph) 21 21 211 98
Volume Right (vph) 32 161 21 21
Hadj (s) -0.08 -0.19 0.08 0.05
Departure Headway (s) 9.2 7.7 7.7 7.7
Degree Utilization, x 0.34 0.90 1.43 1.06
Capacity (veh/h) 366 464 469 476
Control Delay (s) 16.9 47.6 228.8 87.6
Approach Delay (s) 16.9 47.6 228.8 87.6
Approach LOS C E F F

Intersection Summary
Delay 127.2
HCM Level of Service F
Intersection Capacity Utilization 86.8% ICU Level of Service E
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 28 160 20 70 280 213 50 516 50 115 301 37
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 29 168 21 74 295 224 53 543 53 121 317 39

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 219 593 648 477
Volume Left (vph) 29 74 53 121
Volume Right (vph) 21 224 53 39
Hadj (s) 0.00 -0.17 0.00 0.04
Departure Headway (s) 9.6 8.3 8.5 8.5
Degree Utilization, x 0.58 1.37 1.53 1.13
Capacity (veh/h) 366 437 428 426
Control Delay (s) 25.1 204.2 271.9 112.4
Approach Delay (s) 25.1 204.2 271.9 112.4
Approach LOS D F F F

Intersection Summary
Delay 184.0
HCM Level of Service F
Intersection Capacity Utilization 100.7% ICU Level of Service G
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1696 1583 1804 1583 1770 3524 1770 1863 1583
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1696 1583 1804 1583 1770 3524 1770 1863 1583
Volume (vph) 140 10 225 20 10 20 433 684 20 50 417 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 11 237 21 11 21 456 720 21 53 439 116
RTOR Reduction (vph) 0 0 220 0 0 20 0 2 0 0 0 78
Lane Group Flow (vph) 77 81 17 0 32 1 456 739 0 53 439 38
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 5.3 5.3 5.3 4.0 4.0 21.4 41.2 2.6 22.4 22.4
Effective Green, g (s) 5.3 5.3 5.3 5.0 5.0 22.4 42.2 3.6 23.4 23.4
Actuated g/C Ratio 0.07 0.07 0.07 0.07 0.07 0.31 0.59 0.05 0.32 0.32
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 124 125 116 125 110 550 2063 88 605 514
v/s Ratio Prot 0.05 c0.05 c0.02 c0.26 0.21 0.03 c0.24
v/s Ratio Perm 0.01 0.00 0.02
v/c Ratio 0.62 0.65 0.15 0.26 0.01 0.83 0.36 0.60 0.73 0.07
Uniform Delay, d1 32.4 32.5 31.3 31.8 31.3 23.1 7.8 33.5 21.5 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.3 11.0 0.6 1.1 0.0 10.0 0.1 11.1 4.3 0.1
Delay (s) 41.7 43.5 31.9 32.9 31.3 33.1 8.0 44.6 25.8 16.9
Level of Service D D C C C C A D C B
Approach Delay (s) 36.2 32.3 17.5 25.8
Approach LOS D C B C

Intersection Summary
HCM Average Control Delay 23.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 72.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3531 3335 1810 1583 1797 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3531 3335 1810 1583 1797 1538
Volume (vph) 20 868 277 260 1323 20 564 20 260 20 40 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 914 292 274 1393 21 594 21 274 21 42 53
RTOR Reduction (vph) 0 0 195 0 1 0 0 0 206 0 0 51
Lane Group Flow (vph) 21 914 97 274 1413 0 594 21 68 0 63 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.5 24.8 24.8 12.3 35.6 18.2 18.2 18.2 3.0 3.0
Effective Green, g (s) 2.5 25.8 25.8 13.3 36.6 19.2 19.2 19.2 3.0 3.0
Actuated g/C Ratio 0.03 0.33 0.33 0.17 0.47 0.25 0.25 0.25 0.04 0.04
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 56 1181 513 305 1672 828 450 393 70 60
v/s Ratio Prot 0.01 0.26 c0.15 c0.40 c0.18 0.01 c0.04
v/s Ratio Perm 0.06 0.04 0.00
v/c Ratio 0.38 0.77 0.19 0.90 0.85 0.72 0.05 0.17 0.90 0.03
Uniform Delay, d1 36.6 23.1 18.3 31.3 17.9 26.6 22.1 22.8 37.0 35.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 3.2 0.2 27.0 4.1 3.0 0.0 0.2 73.7 0.2
Delay (s) 40.8 26.4 18.5 58.4 22.0 29.6 22.1 23.0 110.7 36.0
Level of Service D C B E C C C C F D
Approach Delay (s) 24.7 27.9 27.4 76.6
Approach LOS C C C E

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 77.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3507 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3507 1770 1583
Volume (vph) 96 522 616 40 60 37
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 101 549 648 42 63 39
RTOR Reduction (vph) 0 0 5 0 0 35
Lane Group Flow (vph) 101 549 685 0 63 4
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 4.8 42.3 33.5 6.3 6.3
Effective Green, g (s) 4.8 43.3 34.5 6.3 6.3
Actuated g/C Ratio 0.08 0.75 0.60 0.11 0.11
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 148 2660 2101 194 173
v/s Ratio Prot c0.06 0.16 c0.20 c0.04
v/s Ratio Perm 0.00
v/c Ratio 0.68 0.21 0.33 0.32 0.02
Uniform Delay, d1 25.7 2.1 5.8 23.7 22.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.2 0.0 0.1 1.0 0.1
Delay (s) 37.9 2.1 5.8 24.7 23.0
Level of Service D A A C C
Approach Delay (s) 7.7 5.8 24.0
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.36
Actuated Cycle Length (s) 57.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 37.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.99 1.00 0.91 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1863 1583 1770 1853 1770 1695 1826
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.67 1.00 0.95
Satd. Flow (perm) 1770 1863 1583 1770 1853 1256 1695 1741
Volume (vph) 10 504 108 40 554 20 142 40 60 20 90 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 531 114 42 583 21 149 42 63 21 95 11
RTOR Reduction (vph) 0 0 49 0 2 0 0 50 0 0 6 0
Lane Group Flow (vph) 11 531 65 42 602 0 149 55 0 0 121 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 0.7 35.3 35.3 2.0 36.6 12.9 12.9 13.4
Effective Green, g (s) 0.7 36.3 36.3 2.0 37.6 13.4 13.4 13.4
Actuated g/C Ratio 0.01 0.57 0.57 0.03 0.59 0.21 0.21 0.21
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 4.5 4.5 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 19 1062 902 56 1094 264 357 366
v/s Ratio Prot 0.01 0.29 c0.02 c0.33 0.03
v/s Ratio Perm 0.04 c0.12 0.07
v/c Ratio 0.58 0.50 0.07 0.75 0.55 0.56 0.15 0.33
Uniform Delay, d1 31.4 8.2 6.1 30.6 7.9 22.5 20.5 21.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.3 0.4 0.0 42.7 0.6 2.8 0.2 0.5
Delay (s) 67.6 8.6 6.2 73.3 8.5 25.3 20.7 21.9
Level of Service E A A E A C C C
Approach Delay (s) 9.2 12.7 23.4 21.9
Approach LOS A B C C

Intersection Summary
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 63.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 54.4% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.98 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3479 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3479 1770 3539
Volume (vph) 210 251 927 120 144 568
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 221 264 976 126 152 598
RTOR Reduction (vph) 0 203 15 0 0 0
Lane Group Flow (vph) 221 61 1087 0 152 598
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 11.7 11.7 22.1 5.3 31.4
Effective Green, g (s) 12.2 12.2 23.1 5.3 32.4
Actuated g/C Ratio 0.23 0.23 0.44 0.10 0.62
Clearance Time (s) 4.5 4.5 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 411 367 1528 178 2180
v/s Ratio Prot c0.12 c0.31 c0.09 0.17
v/s Ratio Perm 0.04
v/c Ratio 0.54 0.17 0.71 0.85 0.27
Uniform Delay, d1 17.7 16.1 12.0 23.3 4.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.2 1.6 30.6 0.1
Delay (s) 19.1 16.4 13.6 53.9 4.7
Level of Service B B B D A
Approach Delay (s) 17.6 13.6 14.7
Approach LOS B B B

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 52.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.97 1.00 0.92 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3428 1770 1637 1504 1770 3539 1583 3433 3529
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3428 1770 1637 1504 1770 3539 1583 3433 3529
Volume (vph) 40 189 50 380 290 1100 90 594 220 434 510 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 199 53 400 305 1158 95 625 232 457 537 11
RTOR Reduction (vph) 0 27 0 0 38 36 0 0 45 0 1 0
Lane Group Flow (vph) 42 225 0 400 573 816 95 625 187 457 547 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 2.3 9.9 22.7 30.3 49.4 7.4 20.5 43.2 19.1 32.2
Effective Green, g (s) 2.3 9.9 22.7 30.3 49.4 7.4 20.5 43.2 19.1 32.2
Actuated g/C Ratio 0.03 0.11 0.26 0.34 0.56 0.08 0.23 0.49 0.22 0.37
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 46 385 456 562 842 149 823 775 743 1288
v/s Ratio Prot 0.02 0.07 c0.23 c0.35 c0.21 0.05 c0.18 0.06 0.13 0.15
v/s Ratio Perm 0.33 0.06
v/c Ratio 0.91 0.59 0.88 1.02 0.97 0.64 0.76 0.24 0.62 0.42
Uniform Delay, d1 42.9 37.2 31.4 29.0 18.7 39.1 31.6 13.0 31.2 21.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 99.4 2.3 17.1 43.0 23.4 8.6 4.1 0.2 1.5 0.2
Delay (s) 142.2 39.5 48.5 71.9 42.0 47.7 35.6 13.2 32.7 21.3
Level of Service F D D E D D D B C C
Approach Delay (s) 54.1 53.2 31.4 26.5
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 41.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 88.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 271 95 120 193 337 277 206 120 229 62 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 285 100 126 203 355 292 217 126 241 65 21

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 164 243 228 456 635 327
Volume Left (vph) 21 0 126 0 292 241
Volume Right (vph) 0 100 0 355 126 21
Hadj (s) 0.10 -0.25 0.31 -0.51 0.01 0.14
Departure Headway (s) 9.4 9.0 9.1 8.3 8.5 9.0
Degree Utilization, x 0.43 0.61 0.58 1.05 1.49 0.82
Capacity (veh/h) 377 386 391 439 438 395
Control Delay (s) 17.9 23.8 22.7 85.9 256.0 41.5
Approach Delay (s) 21.5 64.9 256.0 41.5
Approach LOS C F F E

Intersection Summary
Delay 111.6
HCM Level of Service F
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4999 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4999 1770 1583
Volume (vph) 562 1000 1790 228 135 485
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 592 1053 1884 240 142 511
RTOR Reduction (vph) 0 0 15 0 0 258
Lane Group Flow (vph) 592 1053 2109 0 142 253
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 17.1 61.5 40.4 18.0 18.0
Effective Green, g (s) 17.1 62.5 41.4 19.0 19.0
Actuated g/C Ratio 0.19 0.70 0.46 0.21 0.21
Clearance Time (s) 4.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 656 3551 2312 376 336
v/s Ratio Prot c0.17 0.21 c0.42 0.08
v/s Ratio Perm c0.16
v/c Ratio 0.90 0.30 0.91 0.38 0.75
Uniform Delay, d1 35.4 5.1 22.4 30.2 33.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.7 0.0 6.0 0.6 9.3
Delay (s) 51.1 5.2 28.4 30.8 42.3
Level of Service D A C C D
Approach Delay (s) 21.7 28.4 39.8
Approach LOS C C D

Intersection Summary
HCM Average Control Delay 27.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 89.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.99 1.00 0.91
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3448 1770 3455 1770 3495 1770 3229
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3448 1770 3455 1770 3495 1770 3229
Volume (vph) 260 725 150 60 1388 261 170 556 50 51 328 460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 274 763 158 63 1461 275 179 585 53 54 345 484
RTOR Reduction (vph) 0 13 0 0 12 0 0 5 0 0 176 0
Lane Group Flow (vph) 274 908 0 63 1724 0 179 633 0 54 653 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 19.0 71.1 7.7 59.8 12.0 32.0 4.8 24.8
Effective Green, g (s) 19.0 71.1 7.7 59.8 12.0 32.0 4.8 24.8
Actuated g/C Ratio 0.14 0.54 0.06 0.45 0.09 0.24 0.04 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 256 1863 104 1570 161 850 65 609
v/s Ratio Prot c0.15 0.26 0.04 c0.50 c0.10 0.18 0.03 c0.20
v/s Ratio Perm
v/c Ratio 1.07 0.49 0.61 1.10 1.11 0.74 0.83 1.07
Uniform Delay, d1 56.3 18.9 60.5 35.9 59.8 46.0 63.0 53.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 76.1 0.2 9.6 54.5 104.1 3.6 56.7 57.3
Delay (s) 132.4 19.1 70.1 90.4 163.9 49.6 119.7 110.7
Level of Service F B E F F D F F
Approach Delay (s) 45.1 89.7 74.6 111.3
Approach LOS D F E F

Intersection Summary
HCM Average Control Delay 79.8 HCM Level of Service E
HCM Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 131.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 107.7% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
26: Proj Dwy & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 26

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 62 32 759 75 39 461
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 65 34 799 79 41 485
RTOR Reduction (vph) 0 30 0 25 0 0
Lane Group Flow (vph) 65 4 799 54 41 485
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 6.7 6.7 46.5 46.5 2.2 53.2
Effective Green, g (s) 7.2 7.2 47.5 47.5 2.7 54.2
Actuated g/C Ratio 0.10 0.10 0.68 0.68 0.04 0.78
Clearance Time (s) 4.5 4.5 5.0 5.0 4.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 184 164 1275 1083 69 1455
v/s Ratio Prot c0.04 c0.43 c0.02 0.26
v/s Ratio Perm 0.00 0.03
v/c Ratio 0.35 0.02 0.63 0.05 0.59 0.33
Uniform Delay, d1 28.9 27.9 6.1 3.6 32.8 2.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 1.0 0.0 13.0 0.1
Delay (s) 30.1 28.0 7.0 3.6 45.8 2.4
Level of Service C C A A D A
Approach Delay (s) 29.4 6.7 5.8
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 7.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 69.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 50.0% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
27: Main Street & Proj Dwy Center 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 29 1413 1785 58 48 24
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 31 1487 1879 61 51 25
RTOR Reduction (vph) 0 0 0 16 0 23
Lane Group Flow (vph) 31 1487 1879 45 51 2
Turn Type Prot Perm Perm
Protected Phases 5 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 7.8 85.0 73.2 73.2 7.0 7.0
Effective Green, g (s) 7.8 85.0 73.2 73.2 7.0 7.0
Actuated g/C Ratio 0.08 0.85 0.73 0.73 0.07 0.07
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 138 4322 3722 1159 124 111
v/s Ratio Prot 0.02 c0.29 c0.37 c0.03
v/s Ratio Perm 0.03 0.00
v/c Ratio 0.22 0.34 0.50 0.04 0.41 0.02
Uniform Delay, d1 43.3 1.6 5.7 3.7 44.5 43.3
Progression Factor 0.41 0.23 0.07 0.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.2 0.0 2.2 0.1
Delay (s) 18.3 0.6 0.5 0.0 46.7 43.3
Level of Service B A A A D D
Approach Delay (s) 0.9 0.5 45.6
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 1.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
28: Main Street & Proj Dwy East 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 28

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 28 1321 1995 38 25 29
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 29 1391 2100 40 26 31
RTOR Reduction (vph) 0 0 0 9 0 30
Lane Group Flow (vph) 29 1391 2100 31 26 1
Turn Type Prot Perm Perm
Protected Phases 5 2 6 3
Permitted Phases 6 3
Actuated Green, G (s) 4.9 87.4 78.5 78.5 4.6 4.6
Effective Green, g (s) 4.9 87.4 78.5 78.5 4.6 4.6
Actuated g/C Ratio 0.05 0.87 0.78 0.78 0.05 0.05
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 4444 3992 1243 81 73
v/s Ratio Prot 0.02 c0.27 c0.41 c0.01
v/s Ratio Perm 0.02 0.00
v/c Ratio 0.33 0.31 0.53 0.03 0.32 0.02
Uniform Delay, d1 46.0 1.1 3.9 2.4 46.2 45.5
Progression Factor 1.49 0.27 0.07 0.03 1.00 1.00
Incremental Delay, d2 1.9 0.2 0.2 0.0 2.3 0.1
Delay (s) 70.5 0.4 0.5 0.1 48.5 45.7
Level of Service E A A A D D
Approach Delay (s) 1.9 0.5 46.9
Approach LOS A A D

Intersection Summary
HCM Average Control Delay 1.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
29: Proj Dwy & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.87 1.00 0.98 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1613 1770 1820 3433 3502 1770 3519
Flt Permitted 0.74 1.00 0.62 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1379 1613 1146 1820 3433 3502 1770 3519
Volume (vph) 9 20 168 50 20 4 214 790 60 6 280 11
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 10 22 183 54 22 4 233 859 65 7 304 12
RTOR Reduction (vph) 0 156 0 0 3 0 0 7 0 0 4 0
Lane Group Flow (vph) 10 49 0 54 23 0 233 917 0 7 312 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 6.5 6.5 6.5 6.5 6.7 24.2 0.9 18.4
Effective Green, g (s) 6.5 6.5 6.5 6.5 6.7 24.2 0.9 18.4
Actuated g/C Ratio 0.15 0.15 0.15 0.15 0.15 0.56 0.02 0.42
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 206 240 171 271 528 1944 37 1485
v/s Ratio Prot 0.03 0.01 c0.07 c0.26 0.00 0.09
v/s Ratio Perm 0.01 c0.05
v/c Ratio 0.05 0.21 0.32 0.08 0.44 0.47 0.19 0.21
Uniform Delay, d1 15.9 16.3 16.6 16.0 16.8 5.8 21.0 8.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 1.1 0.1 0.6 0.2 2.5 0.1
Delay (s) 16.0 16.7 17.6 16.1 17.3 6.0 23.5 8.1
Level of Service B B B B B A C A
Approach Delay (s) 16.7 17.1 8.3 8.4
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 43.6 Sum of lost time (s) 8.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 5 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 380 ---> 2.1 (NO. OF LANES) 2.1<--- 826 THRU Wilbur

RIGHT 50 --- 1.1 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 140 5 20 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 140 140 1650 0.0848
T + L 145 1650 0.0879 0.0879

------------------------------------------------------------------------
SB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 5 5 1650 0.0030
LEFT (L) 10 10 1650 0.0061 0.0061
T + L 15 1650 0.0091

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 380 380 3300 0.1152
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 430 3300 0.1303

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 826 826 3300 0.2503
LEFT (L) 30 30 1650 0.0182
T + R 836 3300 0.2533 0.2533

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.36
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 60 120 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 370 ---> 2.1 (NO. OF LANES) 2.1<--- 506 THRU 18th St

RIGHT 100 --- 1.1 1.0 1.0 1.0 1.0 --- 256 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 230 100 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 0 * 1650 0.0000

THRU (T) 100 100 1650 0.0606
LEFT (L) 230 230 1650 0.1394 0.1394

------------------------------------------------------------------------
SB RIGHT (R) 60 40 * 1650 0.0242

THRU (T) 120 120 1650 0.0727 0.0727
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 100 100 1650 0.0606

THRU (T) 370 370 3300 0.1121
LEFT (L) 20 20 1650 0.0121
T + R 470 3300 0.1424 0.1424

------------------------------------------------------------------------
WB RIGHT (R) 50 50 1650 0.0303

THRU (T) 506 506 3300 0.1533
LEFT (L) 256 256 1650 0.1552 0.1552
T + R 556 3300 0.1685

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 80 20 36

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 110 --- 1.0 1.1 1.1 1.1 1.1 --- 185 RIGHT
STREET NAME:

THRU 384 ---> 2.0 (NO. OF LANES) 2.1<--- 596 THRU 18th St

RIGHT 60 --- 1.0 1.1 1.1 1.0 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 30 40 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 20 * 1800 0.0111

THRU (T) 30 30 1800 0.0167
LEFT (L) 150 150 1800 0.0833 0.0833
T + L 180 1800 0.1000

------------------------------------------------------------------------
SB RIGHT (R) 80 80 1800 0.0444

THRU (T) 20 20 1800 0.0111
LEFT (L) 36 36 1800 0.0200
T + R 100 1800 0.0556
T + L 56 1800 0.0311
T + R + L 136 1800 0.0756 0.0756

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1800 0.0000

THRU (T) 384 384 3600 0.1067
LEFT (L) 110 110 1800 0.0611 0.0611

------------------------------------------------------------------------
WB RIGHT (R) 185 185 1800 0.1028

THRU (T) 596 596 3600 0.1656
LEFT (L) 20 20 1800 0.0111
T + R 781 3600 0.2169 0.2169

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.44
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 10 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 80 --- 1.0 1.1 1.1 2.0 1.0 --- 70 RIGHT
STREET NAME:

THRU 409 ---> 2.1 (NO. OF LANES) 2.0<--- 767 THRU 18th Street

RIGHT 10 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 20 Urb=N, Rur=B

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + R 30 1650 0.0182 0.0182

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 40 40 3000 0.0133
T + R 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 10 10 1650 0.0061

THRU (T) 409 409 3300 0.1239
LEFT (L) 80 80 1650 0.0485 0.0485
T + R 419 3300 0.1270

------------------------------------------------------------------------
WB RIGHT (R) 70 48 * 1650 0.0291

THRU (T) 767 767 3300 0.2324 0.2324
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.34
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 30 20 40

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 399 ---> 2.1 (NO. OF LANES) 2.0<--- 687 THRU Main Street

RIGHT 50 --- 1.1 1.1 1.1 1.9 2.0 --- 985 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 10 199 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 199 199 1650 0.1206

THRU (T) 10 10 1650 0.0061
LEFT (L) 150 150 1650 0.0909 0.0909
T + L 160 1650 0.0970

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 20 20 1650 0.0121
LEFT (L) 40 40 1650 0.0242
T + R 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 399 399 3300 0.1209
LEFT (L) 10 10 1650 0.0061
T + R 449 3300 0.1361 0.1361

------------------------------------------------------------------------
WB RIGHT (R) 90 50 * 1650 0.0303

THRU (T) 687 687 3300 0.2082
LEFT (L) 985 985 3000 0.3283 0.3283

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.59
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 518 ---> 3.1 (NO. OF LANES) 3.0<--- 1612 THRU Main Street

RIGHT 120 --- 1.1 1.0 0.0 2.5 1.0 --- 148 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 150 0 1162 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1162 893 * 3127 0.2856 0.2856

LEFT (L) 150 150 1720 0.0872
------------------------------------------------------------------------
EB RIGHT (R) 120 120 1720 0.0698

THRU (T) 518 518 5160 0.1004
T + R 638 5160 0.1236

------------------------------------------------------------------------
WB THRU (T) 1612 1612 5160 0.3124 0.3124

LEFT (L) 148 148 1720 0.0860
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 159 254 111

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 206 --- 1.0 1.0 1.0 2.0 1.0 --- 389 RIGHT
STREET NAME:

THRU 1275 ---> 3.1 (NO. OF LANES) 3.0<--- 1291 THRU Main Street

RIGHT 200 --- 1.1 2.0 1.1 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 310 239 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 239 239 1650 0.1448
LEFT (L) 310 310 3000 0.1033
T + R 299 1650 0.1812 0.1812

------------------------------------------------------------------------
SB RIGHT (R) 159 0 * 1650 0.0000

THRU (T) 254 254 1650 0.1539 0.1539
LEFT (L) 111 111 3000 0.0370

------------------------------------------------------------------------
EB RIGHT (R) 200 200 1650 0.1212

THRU (T) 1275 1275 4950 0.2576
LEFT (L) 206 206 1650 0.1248 0.1248
T + R 1475 4950 0.2980

------------------------------------------------------------------------
WB RIGHT (R) 389 328 * 1650 0.1988

THRU (T) 1291 1291 4950 0.2608 0.2608
LEFT (L) 80 80 1650 0.0485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.72
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 36 3 50

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 45 --- 1.0 1.1 1.1 1.0 1.1 --- 54 RIGHT
STREET NAME:

THRU 1342 ---> 3.1 (NO. OF LANES) 3.1<--- 1704 THRU Main Street

RIGHT 60 --- 1.1 1.0 1.0 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 3 50 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1650 0.0000

THRU (T) 3 3 1650 0.0018
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
SB RIGHT (R) 36 36 1650 0.0218

THRU (T) 3 3 1650 0.0018
LEFT (L) 50 50 1650 0.0303
T + R 39 1650 0.0236 0.0236

------------------------------------------------------------------------
EB RIGHT (R) 60 60 1650 0.0364

THRU (T) 1342 1342 4950 0.2711
LEFT (L) 45 45 1650 0.0273 0.0273
T + R 1402 4950 0.2832

------------------------------------------------------------------------
WB RIGHT (R) 54 54 1650 0.0327

THRU (T) 1704 1704 4950 0.3442
LEFT (L) 50 50 1650 0.0303
T + R 1758 4950 0.3552 0.3552

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 58 284 156

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 221 --- 1.0 1.1 2.1 2.0 1.1 --- 326 RIGHT
STREET NAME:

THRU 1117 ---> 3.0 (NO. OF LANES) 3.1<--- 1602 THRU Main Street

RIGHT 122 --- 1.0 1.0 2.1 1.1 1.0 --- 97 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 184 517 77 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 77 77 1650 0.0467

THRU (T) 517 517 3300 0.1567
LEFT (L) 184 184 1650 0.1115
T + R 594 3300 0.1800 0.1800

------------------------------------------------------------------------
SB RIGHT (R) 58 58 1650 0.0352

THRU (T) 284 284 3300 0.0861
LEFT (L) 156 156 3000 0.0520 0.0520
T + R 342 3300 0.1036

------------------------------------------------------------------------
EB RIGHT (R) 122 0 * 1650 0.0000

THRU (T) 1117 1117 4950 0.2257
LEFT (L) 221 221 1650 0.1339 0.1339

------------------------------------------------------------------------
WB RIGHT (R) 326 326 1650 0.1976

THRU (T) 1602 1602 4950 0.3236
LEFT (L) 97 97 1650 0.0588
T + R 1928 4950 0.3895 0.3895

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.76
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 180 40 100

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 201 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 1085 ---> 2.0 (NO. OF LANES) 2.0<--- 1763 THRU Main Street

RIGHT 60 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 20 20 1650 0.0121
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 40 1650 0.0242

------------------------------------------------------------------------
SB RIGHT (R) 180 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 100 100 1650 0.0606
T + L 140 1650 0.0848 0.0848

------------------------------------------------------------------------
EB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 1085 1085 3300 0.3288
LEFT (L) 201 201 1650 0.1218 0.1218

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1763 1763 3300 0.5342 0.5342
LEFT (L) 60 60 1650 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.80
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 417 50

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 140 --- 2.1 1.0 1.0 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley Road

RIGHT 225 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 433 684 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 684 684 3300 0.2073
LEFT (L) 433 433 1650 0.2624 0.2624
T + R 704 3300 0.2133

------------------------------------------------------------------------
SB RIGHT (R) 110 33 * 1650 0.0200

THRU (T) 417 417 1650 0.2527 0.2527
LEFT (L) 50 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 225 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 140 140 3000 0.0467
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 40 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 868 ---> 2.0 (NO. OF LANES) 2.1<--- 1323 THRU Main Street

RIGHT 277 --- 1.0 2.0 1.0 1.0 1.0 --- 260 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 564 20 260 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 260 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 564 564 3000 0.1880 0.1880

------------------------------------------------------------------------
SB RIGHT (R) 50 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 20 20 1650 0.0121
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 277 0 * 1650 0.0000

THRU (T) 868 868 3300 0.2630 0.2630
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1323 1323 3300 0.4009
LEFT (L) 260 260 1650 0.1576 0.1576
T + R 1343 3300 0.4070

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.65
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 37 0 60

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 96 --- 1.0 1.0 0.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 522 ---> 2.0 (NO. OF LANES) 2.1<--- 616 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 37 0 * 1720 0.0000

LEFT (L) 60 60 1720 0.0349 0.0349
------------------------------------------------------------------------
EB THRU (T) 522 522 3440 0.1517

LEFT (L) 96 96 1720 0.0558 0.0558
------------------------------------------------------------------------
WB RIGHT (R) 40 40 1720 0.0233

THRU (T) 616 616 3440 0.1791
T + R 656 3440 0.1907 0.1907

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.28
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 90 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 504 ---> 1.0 (NO. OF LANES) 1.1<--- 554 THRU Main Street

RIGHT 108 --- 1.0 1.0 1.1 1.1 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 142 40 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 40 40 1650 0.0242
LEFT (L) 142 142 1650 0.0861 0.0861
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 90 90 1650 0.0545
LEFT (L) 20 20 1650 0.0121
T + R 100 1650 0.0606
T + L 110 1650 0.0667
T + R + L 120 1650 0.0727 0.0727

------------------------------------------------------------------------
EB RIGHT (R) 108 0 * 1650 0.0000

THRU (T) 504 504 1650 0.3055
LEFT (L) 10 10 1650 0.0061 0.0061

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 554 554 1650 0.3358
LEFT (L) 40 40 1650 0.0242
T + R 574 1650 0.3479 0.3479

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 568 144

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 251 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 210 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 927 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1720 0.0698

THRU (T) 927 927 3440 0.2695
T + R 1047 3440 0.3044 0.3044

------------------------------------------------------------------------
SB THRU (T) 568 568 3440 0.1651

LEFT (L) 144 144 1720 0.0837 0.0837
------------------------------------------------------------------------
WB RIGHT (R) 251 107 * 1720 0.0622

LEFT (L) 210 210 1720 0.1221 0.1221
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.51
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 10 510 434

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.1 2.1 2.0 2.6 --- 1100 RIGHT
STREET NAME:

THRU 189 ---> 2.1 (NO. OF LANES) 1.1<--- 290 THRU Cypress

RIGHT 50 --- 1.1 1.0 2.0 1.5 1.0 --- 380 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 90 594 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 0 * 1650 0.0000

THRU (T) 594 594 3300 0.1800 0.1800
LEFT (L) 90 90 1650 0.0545

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 510 510 3300 0.1545
LEFT (L) 434 434 3000 0.1447 0.1447
T + R 520 3300 0.1576

------------------------------------------------------------------------
EB RIGHT (R) 50 50 1650 0.0303

THRU (T) 189 189 3300 0.0573
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 239 3300 0.0724

------------------------------------------------------------------------
WB RIGHT (R) 1100 861 * 3000 0.2870

THRU (T) 290 290 1650 0.1758
LEFT (L) 380 380 1650 0.2303
T + R 1151 3000 0.3837 0.3837

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.73
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 485 0 135

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 562 --- 2.0 1.0 0.0 1.0 1.1 --- 228 RIGHT
STREET NAME:

THRU 1000 ---> 3.0 (NO. OF LANES) 3.1<--- 1790 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 485 176 * 1720 0.1023 0.1023

LEFT (L) 135 135 1720 0.0785
------------------------------------------------------------------------
EB THRU (T) 1000 1000 5160 0.1938

LEFT (L) 562 562 3127 0.1797 0.1797
------------------------------------------------------------------------
WB RIGHT (R) 228 228 1720 0.1326

THRU (T) 1790 1790 5160 0.3469
T + R 2018 5160 0.3911 0.3911

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 460 328 51

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 260 --- 1.0 1.1 2.1 1.0 1.1 --- 261 RIGHT
STREET NAME:

THRU 725 ---> 2.1 (NO. OF LANES) 2.1<--- 1388 THRU Laurel

RIGHT 150 --- 1.1 1.0 2.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 556 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 556 556 3300 0.1685
LEFT (L) 170 170 1650 0.1030 0.1030
T + R 606 3300 0.1836

------------------------------------------------------------------------
SB RIGHT (R) 460 460 1650 0.2788 0.2788

THRU (T) 328 328 3300 0.0994
LEFT (L) 51 51 1650 0.0309
T + R 788 3300 0.2388

------------------------------------------------------------------------
EB RIGHT (R) 150 150 1650 0.0909

THRU (T) 725 725 3300 0.2197
LEFT (L) 260 260 1650 0.1576 0.1576
T + R 875 3300 0.2652

------------------------------------------------------------------------
WB RIGHT (R) 261 261 1650 0.1582

THRU (T) 1388 1388 3300 0.4206
LEFT (L) 60 60 1650 0.0364
T + R 1649 3300 0.4997 0.4997

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 1.04
INTERSECTION LEVEL OF SERVICE: F

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 26 Bridgehead/Proj Dwy #1 Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 461 39

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 32 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Proj Dwy #1

RIGHT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 62 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 759 75 Urb=N, Rur=B

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 75 13 * 1720 0.0076

THRU (T) 759 759 1720 0.4413 0.4413
------------------------------------------------------------------------
SB THRU (T) 461 461 1720 0.2680

LEFT (L) 39 39 1720 0.0227 0.0227
------------------------------------------------------------------------
WB RIGHT (R) 32 0 * 1720 0.0000

LEFT (L) 62 62 1720 0.0360 0.0360
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.50
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 27 Proj Dwy Center/Main Street Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 24 0 48

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 29 --- 1.0 1.0 0.0 1.0 1.0 --- 58 RIGHT
STREET NAME:

THRU 1413 ---> 3.0 (NO. OF LANES) 3.0<--- 1785 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy Center
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 24 0 * 1720 0.0000

LEFT (L) 48 48 1720 0.0279 0.0279
------------------------------------------------------------------------
EB THRU (T) 1413 1413 5160 0.2738

LEFT (L) 29 29 1720 0.0169 0.0169
------------------------------------------------------------------------
WB RIGHT (R) 58 10 * 1720 0.0058

THRU (T) 1785 1785 5160 0.3459 0.3459
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.39
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 28 Proj Dwy East/Main Street Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 29 0 25

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 28 --- 1.0 1.0 0.0 1.0 1.0 --- 38 RIGHT
STREET NAME:

THRU 1321 ---> 3.0 (NO. OF LANES) 3.0<--- 1995 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=N

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy East
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 29 1 * 1720 0.0006

LEFT (L) 25 25 1720 0.0145 0.0145
------------------------------------------------------------------------
EB THRU (T) 1321 1321 5160 0.2560

LEFT (L) 28 28 1720 0.0163 0.0163
------------------------------------------------------------------------
WB RIGHT (R) 38 13 * 1720 0.0076

THRU (T) 1995 1995 5160 0.3866 0.3866
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.42
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 29 Proj Dwy/Live Oak Ave Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 11 280 6

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 9 --- 1.0 1.1 2.1 1.0 1.1 --- 4 RIGHT
STREET NAME:

THRU 20 ---> 1.1 (NO. OF LANES) 1.1<--- 20 THRU Live Oak Ave

RIGHT 168 --- 1.1 2.0 2.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 214 790 60 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 790 790 3300 0.2394
LEFT (L) 214 214 3000 0.0713
T + R 850 3300 0.2576 0.2576

------------------------------------------------------------------------
SB RIGHT (R) 11 11 1650 0.0067

THRU (T) 280 280 3300 0.0848
LEFT (L) 6 6 1650 0.0036 0.0036
T + R 291 3300 0.0882

------------------------------------------------------------------------
EB RIGHT (R) 168 168 1650 0.1018

THRU (T) 20 20 1650 0.0121
LEFT (L) 9 9 1650 0.0055
T + R 188 1650 0.1139 0.1139

------------------------------------------------------------------------
WB RIGHT (R) 4 4 1650 0.0024

THRU (T) 20 20 1650 0.0121
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 24 1650 0.0145

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.41
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



Cumulative (2030) With Project PM 
(Without Connector Ramps) 



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
1: Wilbur Avenue & Minaker Drive 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.98 1.00
Satd. Flow (prot) 1770 3441 1770 3528 1770 1583 1817 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.74 1.00 0.86 1.00
Satd. Flow (perm) 1770 3441 1770 3528 1384 1583 1604 1583
Volume (vph) 10 841 190 50 481 10 70 0 50 10 10 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 11 885 200 53 506 11 74 0 53 11 11 21
RTOR Reduction (vph) 0 22 0 0 2 0 0 0 46 0 0 18
Lane Group Flow (vph) 11 1063 0 53 515 0 0 74 7 0 22 3
Turn Type Prot Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 0.9 41.1 2.8 43.0 9.1 9.1 9.1 9.1
Effective Green, g (s) 0.9 41.1 2.8 43.0 9.1 9.1 9.1 9.1
Actuated g/C Ratio 0.01 0.63 0.04 0.66 0.14 0.14 0.14 0.14
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2176 76 2334 194 222 225 222
v/s Ratio Prot 0.01 c0.31 c0.03 0.15
v/s Ratio Perm c0.05 0.00 0.01 0.00
v/c Ratio 0.44 0.49 0.70 0.22 0.38 0.03 0.10 0.01
Uniform Delay, d1 31.8 6.4 30.7 4.4 25.4 24.2 24.4 24.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.9 0.2 24.3 0.0 1.3 0.1 0.2 0.0
Delay (s) 43.7 6.5 55.0 4.4 26.6 24.2 24.6 24.1
Level of Service D A D A C C C C
Approach Delay (s) 6.9 9.1 25.6 24.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
2: Wilbur Avenue & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 831 130 43 532 50 42
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 875 137 45 560 53 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1012 1594 943
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1012 1594 943
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 93 52 86
cM capacity (veh/h) 685 110 318

Direction, Lane # EB 1 WB 1 WB 2 NB 1
Volume Total 1012 45 560 97
Volume Left 0 45 0 53
Volume Right 137 0 0 44
cSH 1700 685 1700 157
Volume to Capacity 0.60 0.07 0.33 0.62
Queue Length 95th (ft) 0 5 0 84
Control Delay (s) 0.0 10.6 0.0 59.3
Lane LOS B F
Approach Delay (s) 0.0 0.8 59.3
Approach LOS F

Intersection Summary
Average Delay 3.6
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 0 694 200 110 494 0 0 0 0 293 0 100
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 731 211 116 520 0 0 0 0 308 0 105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 520 941 1327 1587 836 1587 1693 260
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 520 941 1327 1587 836 1587 1693 260
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 84 100 100 100 0 100 86
cM capacity (veh/h) 1042 724 85 90 311 64 77 739

Direction, Lane # EB 1 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 941 116 260 260 308 105
Volume Left 0 116 0 0 308 0
Volume Right 211 0 0 0 0 105
cSH 1700 724 1700 1700 64 739
Volume to Capacity 0.55 0.16 0.15 0.15 4.85 0.14
Queue Length 95th (ft) 0 14 0 0 Err 12
Control Delay (s) 0.0 10.9 0.0 0.0 Err 10.7
Lane LOS B F B
Approach Delay (s) 0.0 2.0 7457.4
Approach LOS F

Intersection Summary
Average Delay 1550.5
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 350 637 0 0 554 222 50 0 80 0 0 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 368 671 0 0 583 234 53 0 84 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 817 671 1699 2224 335 1772 2107 408
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 817 671 1699 2224 335 1772 2107 408
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 54 100 0 100 87 100 100 100
cM capacity (veh/h) 807 916 38 23 661 29 28 592

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 NB 1 NB 2
Volume Total 368 335 335 389 428 53 84
Volume Left 368 0 0 0 0 53 0
Volume Right 0 0 0 0 234 0 84
cSH 807 1700 1700 1700 1700 38 661
Volume to Capacity 0.46 0.20 0.20 0.23 0.25 1.37 0.13
Queue Length 95th (ft) 60 0 0 0 0 136 11
Control Delay (s) 13.2 0.0 0.0 0.0 0.0 437.4 11.2
Lane LOS B F B
Approach Delay (s) 4.7 0.0 175.1
Approach LOS F

Intersection Summary
Average Delay 14.5
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 364 324 50 402 10 325 50 80 10 30 50
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 383 341 53 423 11 342 53 84 11 32 53

Direction, Lane # EB 1 EB 2 WB 1 NB 1 SB 1
Volume Total (vph) 32 724 486 479 95
Volume Left (vph) 32 0 53 342 11
Volume Right (vph) 0 341 11 84 53
Hadj (s) 0.53 -0.30 0.04 0.07 -0.28
Departure Headway (s) 8.6 7.8 7.7 7.7 9.3
Degree Utilization, x 0.08 1.57 1.04 1.02 0.24
Capacity (veh/h) 408 466 471 479 384
Control Delay (s) 11.1 285.3 82.0 74.6 15.2
Approach Delay (s) 273.8 82.0 74.6 15.2
Approach LOS F F F C

Intersection Summary
Delay 156.4
HCM Level of Service F
Intersection Capacity Utilization 102.6% ICU Level of Service G
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
6: E 18th Street & Hillcrest Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3438 1770 3505 1770 1863 1583 1770 1863 1583
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 3438 1770 3505 1770 1863 1583 1770 1863 1583
Volume (vph) 70 1021 240 321 581 40 190 210 301 80 140 60
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 74 1075 253 338 612 42 200 221 317 84 147 63
RTOR Reduction (vph) 0 18 0 0 4 0 0 0 144 0 0 54
Lane Group Flow (vph) 74 1310 0 338 650 0 200 221 173 84 147 9
Turn Type Prot Prot Prot Perm Prot Perm
Protected Phases 1 6 5 2 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 6.9 41.4 20.9 55.4 12.0 20.9 20.9 5.5 14.4 14.4
Effective Green, g (s) 7.9 43.4 21.9 57.4 13.0 22.4 22.4 6.5 15.9 15.9
Actuated g/C Ratio 0.07 0.41 0.21 0.54 0.12 0.21 0.21 0.06 0.15 0.15
Clearance Time (s) 4.0 5.0 4.0 5.0 4.0 4.5 4.5 4.0 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 1405 365 1894 217 393 334 108 279 237
v/s Ratio Prot 0.04 c0.38 c0.19 0.19 c0.11 c0.12 0.05 0.08
v/s Ratio Perm 0.11 0.01
v/c Ratio 0.56 0.93 0.93 0.34 0.92 0.56 0.52 0.78 0.53 0.04
Uniform Delay, d1 47.5 30.0 41.4 13.8 46.1 37.5 37.1 49.1 41.7 38.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.4 11.4 28.8 0.1 39.9 1.8 1.4 28.9 1.8 0.1
Delay (s) 52.8 41.4 70.2 13.9 86.0 39.4 38.5 78.0 43.5 38.7
Level of Service D D E B F D D E D D
Approach Delay (s) 42.0 33.1 51.6 52.3
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 42.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 106.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
7: E 18th Street & Viera Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.85 0.93
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 1770 3539 1583 1770 3481 1788 1583 1719
Flt Permitted 0.27 1.00 1.00 0.18 1.00 0.57 1.00 0.89
Satd. Flow (perm) 498 3539 1583 343 3481 1060 1583 1544
Volume (vph) 120 1080 190 30 760 93 100 20 20 82 80 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 126 1137 200 32 800 98 105 21 21 86 84 158
RTOR Reduction (vph) 0 0 86 0 15 0 0 0 15 0 60 0
Lane Group Flow (vph) 126 1137 114 32 883 0 0 126 6 0 268 0
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 2 6
Actuated Green, G (s) 25.2 25.2 25.2 25.2 25.2 12.4 12.4 12.4
Effective Green, g (s) 27.2 27.2 27.2 27.2 27.2 14.4 14.4 14.4
Actuated g/C Ratio 0.57 0.57 0.57 0.57 0.57 0.30 0.30 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 2022 905 196 1989 321 479 467
v/s Ratio Prot c0.32 0.25
v/s Ratio Perm 0.25 0.07 0.09 0.12 0.00 c0.17
v/c Ratio 0.44 0.56 0.13 0.16 0.44 0.39 0.01 0.57
Uniform Delay, d1 5.8 6.4 4.7 4.8 5.9 13.1 11.6 14.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.4 0.1 0.4 0.2 0.8 0.0 1.7
Delay (s) 6.9 6.8 4.8 5.2 6.0 13.9 11.6 15.7
Level of Service A A A A A B B B
Approach Delay (s) 6.5 6.0 13.6 15.7
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 47.6 Sum of lost time (s) 6.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
8: E 18th Street & Phillips Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 0.97 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.88 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3528 1770 3539 1583 1770 1631 3433 1592
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3528 1770 3539 1583 1770 1631 3433 1592
Volume (vph) 280 933 20 20 614 230 20 10 50 250 10 310
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 295 982 21 21 646 242 21 11 53 263 11 326
RTOR Reduction (vph) 0 2 0 0 0 173 0 48 0 0 274 0
Lane Group Flow (vph) 295 1001 0 21 646 69 21 16 0 263 63 0
Turn Type Prot Prot Perm Split Split
Protected Phases 5 2 1 6 7 7 3 3
Permitted Phases 6
Actuated Green, G (s) 15.2 33.3 1.4 19.5 19.5 6.7 6.7 10.9 10.9
Effective Green, g (s) 15.2 33.3 1.4 19.5 19.5 6.7 6.7 10.9 10.9
Actuated g/C Ratio 0.22 0.49 0.02 0.29 0.29 0.10 0.10 0.16 0.16
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 394 1720 36 1010 452 174 160 548 254
v/s Ratio Prot c0.17 c0.28 0.01 0.18 c0.01 0.01 c0.08 0.04
v/s Ratio Perm 0.04
v/c Ratio 0.75 0.58 0.58 0.64 0.15 0.12 0.10 0.48 0.25
Uniform Delay, d1 24.8 12.5 33.2 21.3 18.2 28.1 28.1 26.1 25.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 0.5 21.8 1.3 0.2 0.3 0.3 0.7 0.5
Delay (s) 32.4 13.0 55.0 22.7 18.4 28.4 28.3 26.8 25.6
Level of Service C B D C B C C C C
Approach Delay (s) 17.4 22.3 28.4 26.1
Approach LOS B C C C

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 68.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
9: E 18th Street & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.97 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1719 3378 3335 3438 1538 1747 1538 1719 1702
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.75 1.00 0.66 1.00
Satd. Flow (perm) 1719 3378 3335 3438 1538 1364 1538 1191 1702
Volume (vph) 30 1053 140 1032 754 100 50 20 228 90 30 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 1108 147 1086 794 105 53 21 240 95 32 21
RTOR Reduction (vph) 0 7 0 0 0 24 0 0 0 0 19 0
Lane Group Flow (vph) 32 1248 0 1086 794 81 0 74 240 95 34 0
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Perm Free Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 Free 4
Actuated Green, G (s) 3.6 58.6 44.6 99.6 99.6 13.8 130.0 13.8 13.8
Effective Green, g (s) 3.6 59.6 44.6 100.6 100.6 13.8 130.0 13.8 13.8
Actuated g/C Ratio 0.03 0.46 0.34 0.77 0.77 0.11 1.00 0.11 0.11
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 48 1549 1144 2660 1190 145 1538 126 181
v/s Ratio Prot 0.02 c0.37 c0.33 0.23 0.02
v/s Ratio Perm 0.05 0.05 0.16 c0.08
v/c Ratio 0.67 0.81 0.95 0.30 0.07 0.51 0.16 0.75 0.19
Uniform Delay, d1 62.6 30.2 41.6 4.3 3.5 54.9 0.0 56.5 53.0
Progression Factor 1.00 1.00 0.67 0.85 1.28 1.00 1.00 1.00 1.00
Incremental Delay, d2 29.8 4.6 14.5 0.3 0.1 1.3 0.2 20.0 0.2
Delay (s) 92.4 34.8 42.2 3.9 4.6 56.2 0.2 76.5 53.2
Level of Service F C D A A E A E D
Approach Delay (s) 36.2 24.9 13.4 68.1
Approach LOS D C B E

Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.7% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
10: Main Street & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 10

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.91 1.00 0.91 1.00 0.88
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 4854 1719 4940 1719 2707
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 4854 1719 4940 1719 2707
Volume (vph) 1211 160 270 1716 170 1600
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 1275 168 284 1806 179 1684
RTOR Reduction (vph) 13 0 0 0 0 2
Lane Group Flow (vph) 1430 0 284 1806 179 1682
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Turn Type Prot pm+ov
Protected Phases 2 1 6 8 1
Permitted Phases 8
Actuated Green, G (s) 39.0 64.0 107.0 14.0 78.0
Effective Green, g (s) 40.0 64.0 108.0 14.0 78.0
Actuated g/C Ratio 0.31 0.49 0.83 0.11 0.60
Clearance Time (s) 5.0 4.0 5.0 4.0 4.0
Vehicle Extension (s) 4.0 3.0 4.0 2.0 3.0
Lane Grp Cap (vph) 1494 846 4104 185 1707
v/s Ratio Prot c0.29 0.17 0.37 0.10 c0.48
v/s Ratio Perm 0.14
v/c Ratio 0.96 0.34 0.44 0.97 0.99
Uniform Delay, d1 44.2 20.1 2.9 57.8 25.4
Progression Factor 0.49 0.94 0.11 1.00 1.00
Incremental Delay, d2 12.3 0.2 0.3 55.8 18.2
Delay (s) 34.1 19.1 0.6 113.6 43.6
Level of Service C B A F D
Approach Delay (s) 34.1 3.1 50.3
Approach LOS C A D

Intersection Summary
HCM Average Control Delay 27.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 89.6% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
11: Main Street & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.97 1.00 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1719 4820 1719 4940 1538 3335 1740 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1719 4820 1719 4940 1538 3335 1740 3335 1810 1538
Volume (vph) 164 2217 430 120 1497 194 260 290 100 253 181 228
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 173 2334 453 126 1576 204 274 305 105 266 191 240
RTOR Reduction (vph) 0 22 0 0 0 111 0 10 0 0 0 218
Lane Group Flow (vph) 173 2765 0 126 1576 93 274 400 0 266 191 22
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Perm
Protected Phases 5 2 1 6 8 8 7 7
Permitted Phases 6 7
Actuated Green, G (s) 16.6 67.0 8.0 58.4 58.4 26.0 26.0 12.0 12.0 12.0
Effective Green, g (s) 16.6 68.0 8.0 59.4 59.4 26.0 26.0 12.0 12.0 12.0
Actuated g/C Ratio 0.13 0.52 0.06 0.46 0.46 0.20 0.20 0.09 0.09 0.09
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 220 2521 106 2257 703 667 348 308 167 142
v/s Ratio Prot 0.10 c0.57 c0.07 0.32 0.08 c0.23 0.08 c0.11
v/s Ratio Perm 0.06 0.01
v/c Ratio 0.79 1.10 1.19 0.70 0.13 0.41 1.15 0.86 1.14 0.16
Uniform Delay, d1 55.0 31.0 61.0 28.2 20.4 45.3 52.0 58.2 59.0 54.3
Progression Factor 1.02 0.89 0.58 0.24 0.03 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 45.7 137.4 1.5 0.3 0.2 95.7 20.7 113.5 0.2
Delay (s) 60.8 73.3 172.9 8.3 1.0 45.5 147.7 78.9 172.5 54.5
Level of Service E E F A A D F E F D
Approach Delay (s) 72.5 18.4 106.8 96.2
Approach LOS E B F F

Intersection Summary
HCM Average Control Delay 62.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.12
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 103.8% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
12: Main Street & Sandy Lane 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 1.00 0.86
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 4875 1719 4890 1719 1863 1538 1770 1597
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 4875 1719 4890 1719 1863 1538 1770 1597
Volume (vph) 160 2200 210 40 1576 144 110 7 160 194 7 125
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 168 2316 221 42 1659 152 116 7 168 204 7 132
RTOR Reduction (vph) 0 7 0 0 7 0 0 0 150 0 121 0
Lane Group Flow (vph) 168 2530 0 42 1804 0 116 7 18 204 18 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Prot Prot custom Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 3
Actuated Green, G (s) 16.8 81.1 7.1 70.9 13.8 2.7 13.8 22.6 11.0
Effective Green, g (s) 16.8 81.6 7.1 71.9 14.3 2.7 14.3 22.6 11.0
Actuated g/C Ratio 0.13 0.63 0.05 0.55 0.11 0.02 0.11 0.17 0.08
Clearance Time (s) 4.0 4.5 4.0 5.0 4.5 4.0 4.5 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 3060 94 2705 189 39 169 308 135
v/s Ratio Prot 0.09 c0.52 0.02 c0.37 0.07 0.00 c0.12 c0.01
v/s Ratio Perm 0.01
v/c Ratio 0.73 0.83 0.45 0.67 0.61 0.18 0.11 0.66 0.13
Uniform Delay, d1 54.4 18.7 59.5 20.6 55.2 62.6 52.1 50.1 55.1
Progression Factor 0.58 0.10 1.29 0.42 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.3 3.1 1.2 5.8 2.2 0.3 5.3 0.5
Delay (s) 32.6 2.0 79.7 9.8 61.0 64.8 52.4 55.4 55.5
Level of Service C A E A E E D E E
Approach Delay (s) 3.9 11.4 56.1 55.5
Approach LOS A B E E

Intersection Summary
HCM Average Control Delay 12.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.95 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 4940 1538 1719 4810 1719 3338 3433 3421
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 4940 1538 1719 4810 1719 3338 3433 3421
Volume (vph) 292 2054 271 137 1417 389 218 453 214 458 641 184
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 307 2162 285 144 1492 409 229 477 225 482 675 194
RTOR Reduction (vph) 0 0 110 0 38 0 0 43 0 0 20 0
Lane Group Flow (vph) 307 2162 175 144 1863 0 229 659 0 482 849 0
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2
Actuated Green, G (s) 21.0 58.0 58.0 11.0 48.0 16.0 26.0 19.0 29.0
Effective Green, g (s) 21.0 58.0 58.0 11.0 48.0 16.0 26.0 19.0 29.0
Actuated g/C Ratio 0.16 0.45 0.45 0.08 0.37 0.12 0.20 0.15 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 286 2204 686 145 1776 212 668 502 763
v/s Ratio Prot 0.17 c0.44 0.08 c0.39 0.13 c0.20 0.14 c0.25
v/s Ratio Perm 0.11
v/c Ratio 1.07 0.98 0.26 0.99 1.05 1.08 0.99 0.96 1.11
Uniform Delay, d1 54.5 35.5 22.5 59.5 41.0 57.0 51.8 55.1 50.5
Progression Factor 0.67 0.49 0.08 1.02 0.47 1.00 1.00 1.00 1.00
Incremental Delay, d2 67.6 12.9 0.7 67.2 34.2 84.8 31.1 30.2 68.0
Delay (s) 103.9 30.2 2.4 127.9 53.5 141.8 82.9 85.3 118.5
Level of Service F C A F D F F F F
Approach Delay (s) 35.5 58.7 97.4 106.6
Approach LOS D E F F

Intersection Summary
HCM Average Control Delay 63.9 HCM Level of Service E
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 101.2% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
14: Main Street & Big Break Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.91 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 1.00
Satd. Flow (prot) 1770 3438 1583 1770 3438 1583 1770 1695 1800 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.50 1.00 0.47 1.00
Satd. Flow (perm) 1770 3438 1583 1770 3438 1583 931 1695 871 1583
Volume (vph) 297 2254 180 90 1576 80 120 60 90 90 40 251
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 313 2373 189 95 1659 84 126 63 95 95 42 264
RTOR Reduction (vph) 0 0 38 0 0 22 0 41 0 0 0 223
Lane Group Flow (vph) 313 2373 151 95 1659 62 126 117 0 0 137 41
Heavy Vehicles (%) 2% 5% 2% 2% 5% 2% 2% 2% 2% 2% 2% 2%
Turn Type Prot custom Prot custom Perm Perm Perm
Protected Phases 5 1 3 7
Permitted Phases 2 2 6 6 3 7 7
Actuated Green, G (s) 27.0 90.0 90.0 7.0 69.0 69.0 20.0 20.0 20.0 20.0
Effective Green, g (s) 28.0 91.0 91.0 7.0 70.0 70.0 20.0 20.0 20.0 20.0
Actuated g/C Ratio 0.22 0.70 0.70 0.05 0.54 0.54 0.15 0.15 0.15 0.15
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 381 2407 1108 95 1851 852 143 261 134 244
v/s Ratio Prot 0.18 0.05 0.07
v/s Ratio Perm c0.69 0.10 c0.48 0.04 0.14 c0.16 0.03
v/c Ratio 0.82 0.99 0.14 1.00 0.90 0.07 0.88 0.45 1.02 0.17
Uniform Delay, d1 48.6 18.9 6.5 61.5 26.8 14.4 53.8 50.0 55.0 47.8
Progression Factor 0.72 0.30 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.1 13.1 0.2 92.3 7.3 0.2 42.2 1.2 83.8 0.3
Delay (s) 44.8 18.8 0.2 153.8 34.0 14.6 96.0 51.2 138.8 48.1
Level of Service D B A F C B F D F D
Approach Delay (s) 20.4 39.3 71.1 79.1
Approach LOS C D E E

Intersection Summary
HCM Average Control Delay 33.9 HCM Level of Service C
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 30 174 140 20 104 107 60 364 20 177 464 20
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 32 183 147 21 109 113 63 383 21 186 488 21

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 362 243 467 696
Volume Left (vph) 32 21 63 186
Volume Right (vph) 147 113 21 21
Hadj (s) -0.19 -0.23 0.03 0.07
Departure Headway (s) 8.3 8.9 8.2 8.2
Degree Utilization, x 0.84 0.60 1.07 1.59
Capacity (veh/h) 425 384 446 441
Control Delay (s) 42.0 24.6 90.3 298.5
Approach Delay (s) 42.0 24.6 90.3 298.5
Approach LOS E C F F

Intersection Summary
Delay 153.3
HCM Level of Service F
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 47 290 30 60 210 249 50 549 60 310 661 38
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 49 305 32 63 221 262 53 578 63 326 696 40

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total (vph) 386 546 694 1062
Volume Left (vph) 49 63 53 326
Volume Right (vph) 32 262 63 40
Hadj (s) 0.01 -0.23 -0.01 0.07
Departure Headway (s) 9.6 9.3 9.6 9.6
Degree Utilization, x 1.03 1.42 1.84 2.84
Capacity (veh/h) 386 396 382 384
Control Delay (s) 85.6 227.4 411.3 856.7
Approach Delay (s) 85.6 227.4 411.3 856.7
Approach LOS F F F F

Intersection Summary
Delay 503.1
HCM Level of Service F
Intersection Capacity Utilization 137.9% ICU Level of Service H
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1716 1583 1807 1583 1770 3518 1770 1863 1583
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1716 1583 1807 1583 1770 3518 1770 1863 1583
Volume (vph) 250 60 380 80 50 80 389 720 30 150 688 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 63 400 84 53 84 409 758 32 158 724 158
RTOR Reduction (vph) 0 0 359 0 0 74 0 2 0 0 0 65
Lane Group Flow (vph) 159 167 41 0 137 10 409 788 0 158 724 93
Turn Type Split Perm Split Perm Prot Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 6
Actuated Green, G (s) 13.0 13.0 13.0 14.4 14.4 29.0 63.5 15.6 50.1 50.1
Effective Green, g (s) 13.0 13.0 13.0 15.4 15.4 30.0 64.5 16.6 51.1 51.1
Actuated g/C Ratio 0.10 0.10 0.10 0.12 0.12 0.24 0.51 0.13 0.41 0.41
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 174 178 164 222 194 423 1808 234 759 645
v/s Ratio Prot 0.09 c0.10 c0.08 c0.23 0.22 0.09 c0.39
v/s Ratio Perm 0.03 0.01 0.06
v/c Ratio 0.91 0.94 0.25 0.62 0.05 0.97 0.44 0.68 0.95 0.14
Uniform Delay, d1 55.7 55.9 51.8 52.3 48.6 47.3 19.1 51.9 36.1 23.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.0 49.2 0.8 5.0 0.1 34.8 0.2 7.5 21.9 0.1
Delay (s) 99.7 105.1 52.6 57.3 48.7 82.1 19.3 59.4 58.0 23.5
Level of Service F F D E D F B E E C
Approach Delay (s) 75.0 54.0 40.7 53.0
Approach LOS E D D D

Intersection Summary
HCM Average Control Delay 53.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 125.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 82.9% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1719 3539 1538 1770 3530 3335 1810 1583 1787 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1719 3539 1538 1770 3530 3335 1810 1583 1787 1538
Volume (vph) 40 1859 578 390 1173 20 590 40 420 30 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1957 608 411 1235 21 621 42 442 32 21 32
RTOR Reduction (vph) 0 0 179 0 1 0 0 0 217 0 0 31
Lane Group Flow (vph) 42 1957 429 411 1255 0 621 42 225 0 53 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot Perm Prot Split Perm Split Perm
Protected Phases 7 4 3 8 2 2 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 5.6 61.0 61.0 24.0 79.4 23.0 23.0 23.0 4.0 4.0
Effective Green, g (s) 6.6 62.0 62.0 25.0 80.4 24.0 24.0 24.0 4.0 4.0
Actuated g/C Ratio 0.05 0.47 0.47 0.19 0.61 0.18 0.18 0.18 0.03 0.03
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 87 1675 728 338 2167 611 332 290 55 47
v/s Ratio Prot 0.02 c0.55 c0.23 0.36 c0.19 0.02 c0.03
v/s Ratio Perm 0.28 0.14 0.00
v/c Ratio 0.48 1.17 0.59 1.22 0.58 1.02 0.13 0.77 0.96 0.02
Uniform Delay, d1 60.5 34.5 25.2 53.0 15.2 53.5 44.7 50.9 63.4 61.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.2 82.6 1.2 121.2 0.4 40.6 0.2 12.2 107.4 0.2
Delay (s) 64.7 117.1 26.4 174.2 15.5 94.1 44.9 63.1 170.8 61.8
Level of Service E F C F B F D E F E
Approach Delay (s) 95.1 54.7 79.8 129.8
Approach LOS F D E F

Intersection Summary
HCM Average Control Delay 80.2 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 131.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 106.5% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
19: Main Street & Vintage Parkway 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 19

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3513 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3513 1770 1583
Volume (vph) 55 1124 969 50 90 55
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 58 1183 1020 53 95 58
RTOR Reduction (vph) 0 0 3 0 0 50
Lane Group Flow (vph) 58 1183 1070 0 95 8
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 4.5 48.6 40.1 8.8 8.8
Effective Green, g (s) 4.5 49.6 41.1 8.8 8.8
Actuated g/C Ratio 0.07 0.75 0.62 0.13 0.13
Clearance Time (s) 4.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 120 2644 2174 235 210
v/s Ratio Prot 0.03 c0.33 c0.30 c0.05
v/s Ratio Perm 0.00
v/c Ratio 0.48 0.45 0.49 0.40 0.04
Uniform Delay, d1 29.8 3.2 6.9 26.4 25.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 0.1 0.2 1.1 0.1
Delay (s) 32.9 3.3 7.1 27.5 25.2
Level of Service C A A C C
Approach Delay (s) 4.7 7.1 26.6
Approach LOS A A C

Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 66.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
20: Main Street & O'Hara Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.94 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1770 1863 1583 1770 1856 1770 1751 1796
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.71 1.00 0.87
Satd. Flow (perm) 1770 1863 1583 1770 1856 1329 1751 1601
Volume (vph) 20 1023 201 60 853 20 205 60 40 30 40 10
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 1077 212 63 898 21 216 63 42 32 42 11
RTOR Reduction (vph) 0 0 79 0 1 0 0 28 0 0 6 0
Lane Group Flow (vph) 21 1077 133 63 918 0 216 77 0 0 79 0
Turn Type Prot Perm Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.5 54.5 54.5 3.1 56.1 17.1 17.1 18.1
Effective Green, g (s) 1.5 55.5 55.5 3.1 57.1 18.1 18.1 18.1
Actuated g/C Ratio 0.02 0.63 0.63 0.03 0.64 0.20 0.20 0.20
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 30 1166 990 62 1195 271 357 327
v/s Ratio Prot 0.01 c0.58 c0.04 0.49 0.04
v/s Ratio Perm 0.08 c0.16 0.05
v/c Ratio 0.70 0.92 0.13 1.02 0.77 0.80 0.22 0.24
Uniform Delay, d1 43.4 14.7 6.8 42.8 11.1 33.6 29.4 29.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 52.7 12.1 0.1 118.9 3.0 14.9 0.3 0.4
Delay (s) 96.1 26.8 6.8 161.7 14.2 48.5 29.7 29.9
Level of Service F C A F B D C C
Approach Delay (s) 24.7 23.6 42.3 29.9
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 88.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
21: Cypress Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 21

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.97 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 3434 1770 3539
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 3434 1770 3539
Volume (vph) 150 323 887 220 321 877
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 158 340 934 232 338 923
RTOR Reduction (vph) 0 280 23 0 0 0
Lane Group Flow (vph) 158 60 1143 0 338 923
Turn Type Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8
Actuated Green, G (s) 11.9 11.9 29.2 17.7 50.9
Effective Green, g (s) 12.9 12.9 30.2 17.7 51.9
Actuated g/C Ratio 0.18 0.18 0.41 0.24 0.71
Clearance Time (s) 5.0 5.0 5.0 4.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 281 1425 430 2523
v/s Ratio Prot c0.09 c0.33 c0.19 0.26
v/s Ratio Perm 0.04
v/c Ratio 0.50 0.21 0.80 0.79 0.37
Uniform Delay, d1 27.1 25.6 18.7 25.8 4.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.4 3.3 9.2 0.1
Delay (s) 28.3 26.0 22.0 34.9 4.1
Level of Service C C C C A
Approach Delay (s) 26.7 22.0 12.4
Approach LOS C C B

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 72.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
22: Cypress Road & Main Street 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 0.95 1.00 0.95 1.00 0.97 0.95
Frt 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3460 1770 1770 1504 1770 3539 1583 3433 3529
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3460 1770 1770 1504 1770 3539 1583 3433 3529
Volume (vph) 100 402 70 280 400 832 130 552 410 1080 1033 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 105 423 74 295 421 876 137 581 432 1137 1087 21
RTOR Reduction (vph) 0 12 0 0 0 21 0 0 9 0 1 0
Lane Group Flow (vph) 105 485 0 295 421 855 137 581 423 1137 1107 0
Turn Type Prot Prot pm+ov Prot pm+ov Prot
Protected Phases 7 4 3 8 1 5 2 3 1 6
Permitted Phases 8 2
Actuated Green, G (s) 8.0 17.0 21.0 30.0 71.0 12.2 25.0 46.0 41.0 53.8
Effective Green, g (s) 8.0 17.0 21.0 30.0 71.0 12.2 25.0 46.0 41.0 53.8
Actuated g/C Ratio 0.07 0.14 0.18 0.25 0.59 0.10 0.21 0.38 0.34 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 118 490 310 443 940 180 737 660 1173 1582
v/s Ratio Prot 0.06 0.14 c0.17 0.24 c0.31 0.08 c0.16 0.11 c0.33 0.31
v/s Ratio Perm 0.26 0.16
v/c Ratio 0.89 0.99 0.95 0.95 0.91 0.76 0.79 0.64 0.97 0.70
Uniform Delay, d1 55.6 51.4 49.0 44.3 21.7 52.5 45.0 30.3 38.9 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.7 37.6 38.2 30.3 12.4 17.1 8.4 2.1 19.1 2.6
Delay (s) 105.3 89.0 87.2 74.6 34.0 69.6 53.4 32.4 57.9 29.2
Level of Service F F F E C E D C E C
Approach Delay (s) 91.8 54.6 47.4 43.8
Approach LOS F D D D

Intersection Summary
HCM Average Control Delay 52.8 HCM Level of Service D
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 102.9% ICU Level of Service G
Analysis Period (min) 15
c Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 20 387 254 150 387 399 114 274 60 361 275 30
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 21 407 267 158 407 420 120 288 63 380 289 32

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total (vph) 225 471 362 624 472 701
Volume Left (vph) 21 0 158 0 120 380
Volume Right (vph) 0 267 0 420 63 32
Hadj (s) 0.08 -0.36 0.25 -0.44 0.00 0.12
Departure Headway (s) 9.7 9.3 9.9 9.2 9.5 9.6
Degree Utilization, x 0.61 1.21 0.99 1.59 1.24 1.86
Capacity (veh/h) 362 394 362 395 386 381
Control Delay (s) 25.4 144.6 76.4 300.5 156.8 421.0
Approach Delay (s) 106.1 218.3 156.8 421.0
Approach LOS F F F F

Intersection Summary
Delay 230.6
HCM Level of Service F
Intersection Capacity Utilization 121.3% ICU Level of Service H
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
24: Laurel Road & Live Oak Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 0.91 1.00 1.00
Frt 1.00 1.00 0.98 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 5085 4993 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 5085 4993 1770 1583
Volume (vph) 740 1950 1430 197 397 382
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 779 2053 1505 207 418 402
RTOR Reduction (vph) 0 0 22 0 0 299
Lane Group Flow (vph) 779 2053 1690 0 418 103
Turn Type Prot Perm
Protected Phases 7 4 8 6
Permitted Phases 6
Actuated Green, G (s) 19.0 51.0 28.0 20.3 20.3
Effective Green, g (s) 19.0 51.0 28.0 20.3 20.3
Actuated g/C Ratio 0.24 0.64 0.35 0.26 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 823 3270 1763 453 405
v/s Ratio Prot c0.23 0.40 c0.34 c0.24
v/s Ratio Perm 0.06
v/c Ratio 0.95 0.63 0.96 0.92 0.25
Uniform Delay, d1 29.7 8.5 25.1 28.7 23.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.4 0.4 12.9 24.3 0.3
Delay (s) 49.0 8.9 37.9 53.1 23.8
Level of Service D A D D C
Approach Delay (s) 19.9 37.9 38.7
Approach LOS B D D

Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 79.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 85.1% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Frt 1.00 0.97 1.00 0.98 1.00 0.97 1.00 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3449 1770 3485 1770 3444 1770 3300
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3449 1770 3485 1770 3444 1770 3300
Volume (vph) 550 1517 310 110 1067 122 160 545 120 182 486 400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 1597 326 116 1123 128 168 574 126 192 512 421
RTOR Reduction (vph) 0 13 0 0 7 0 0 14 0 0 114 0
Lane Group Flow (vph) 579 1910 0 116 1244 0 168 686 0 192 819 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 35.0 66.0 8.0 39.0 11.0 27.0 13.0 29.0
Effective Green, g (s) 35.0 66.0 8.0 39.0 11.0 27.0 13.0 29.0
Actuated g/C Ratio 0.27 0.51 0.06 0.30 0.08 0.21 0.10 0.22
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 477 1751 109 1046 150 715 177 736
v/s Ratio Prot c0.33 0.55 0.07 c0.36 0.09 0.20 c0.11 c0.25
v/s Ratio Perm
v/c Ratio 1.21 1.09 1.06 1.19 1.12 0.96 1.08 1.11
Uniform Delay, d1 47.5 32.0 61.0 45.5 59.5 51.0 58.5 50.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 114.3 50.7 104.5 94.9 109.3 23.7 92.1 68.5
Delay (s) 161.8 82.7 165.5 140.4 168.8 74.7 150.6 119.0
Level of Service F F F F F E F F
Approach Delay (s) 101.0 142.5 92.9 124.4
Approach LOS F F F F

Intersection Summary
HCM Average Control Delay 114.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
26: Proj Dwy & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 26

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 159 81 494 154 80 503
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 167 85 520 162 84 529
RTOR Reduction (vph) 0 70 0 76 0 0
Lane Group Flow (vph) 167 15 520 86 84 529
Turn Type Perm Perm Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 9.5 9.5 28.6 28.6 3.8 36.9
Effective Green, g (s) 10.0 10.0 29.6 29.6 4.3 37.9
Actuated g/C Ratio 0.18 0.18 0.53 0.53 0.08 0.68
Clearance Time (s) 4.5 4.5 5.0 5.0 4.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 317 283 986 838 136 1263
v/s Ratio Prot c0.09 c0.28 c0.05 0.28
v/s Ratio Perm 0.01 0.05
v/c Ratio 0.53 0.05 0.53 0.10 0.62 0.42
Uniform Delay, d1 20.8 19.0 8.6 6.5 25.0 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 0.1 0.5 0.1 8.1 0.2
Delay (s) 22.4 19.1 9.1 6.6 33.1 4.3
Level of Service C B A A C A
Approach Delay (s) 21.3 8.5 8.2
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 55.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
27: Main Street & Proj Dwy Center 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 27

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.11 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 209 5085 5085 1583 1770 1583
Volume (vph) 126 2429 1667 152 189 93
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 133 2557 1755 160 199 98
RTOR Reduction (vph) 0 0 0 30 0 52
Lane Group Flow (vph) 133 2557 1755 130 199 46
Turn Type Perm Perm Perm
Protected Phases 2 6 4
Permitted Phases 2 6 4
Actuated Green, G (s) 105.5 105.5 105.5 105.5 16.5 16.5
Effective Green, g (s) 105.5 105.5 105.5 105.5 16.5 16.5
Actuated g/C Ratio 0.81 0.81 0.81 0.81 0.13 0.13
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 170 4127 4127 1285 225 201
v/s Ratio Prot 0.50 0.35 c0.11
v/s Ratio Perm c0.64 0.08 0.03
v/c Ratio 0.78 0.62 0.43 0.10 0.88 0.23
Uniform Delay, d1 6.3 4.6 3.5 2.5 55.8 51.0
Progression Factor 1.70 1.10 0.47 0.70 1.00 1.00
Incremental Delay, d2 20.0 0.4 0.0 0.0 31.0 0.6
Delay (s) 30.8 5.5 1.7 1.8 86.8 51.6
Level of Service C A A A F D
Approach Delay (s) 6.8 1.7 75.2
Approach LOS A A E

Intersection Summary
HCM Average Control Delay 9.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.1% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
28: Main Street & Proj Dwy East 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 28

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 5085 5085 1583 1770 1583
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 5085 5085 1583 1770 1583
Volume (vph) 92 2634 1857 90 97 86
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 97 2773 1955 95 102 91
RTOR Reduction (vph) 0 0 0 25 0 82
Lane Group Flow (vph) 97 2773 1955 70 102 9
Turn Type Prot Perm Perm
Protected Phases 5 2 6 3
Permitted Phases 6 3
Actuated Green, G (s) 11.6 109.5 93.9 93.9 12.5 12.5
Effective Green, g (s) 11.6 109.5 93.9 93.9 12.5 12.5
Actuated g/C Ratio 0.09 0.84 0.72 0.72 0.10 0.10
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 4283 3673 1143 170 152
v/s Ratio Prot 0.05 c0.55 0.38 c0.06
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.61 0.65 0.53 0.06 0.60 0.06
Uniform Delay, d1 57.0 3.6 8.1 5.2 56.4 53.4
Progression Factor 1.34 0.16 0.34 0.18 1.00 1.00
Incremental Delay, d2 1.9 0.2 0.3 0.1 5.6 0.2
Delay (s) 78.2 0.8 3.0 1.0 62.0 53.6
Level of Service E A A A E D
Approach Delay (s) 3.4 2.9 58.0
Approach LOS A A E

Intersection Summary
HCM Average Control Delay 5.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps
29: Proj Dwy & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 29

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.97 0.95 1.00 0.95
Frt 1.00 0.86 1.00 0.97 1.00 0.96 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1608 1770 1815 3433 3414 1770 3521
Flt Permitted 0.71 1.00 0.18 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1331 1608 341 1815 3433 3414 1770 3521
Volume (vph) 22 50 506 147 50 10 521 470 144 12 630 22
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 24 54 550 160 54 11 566 511 157 13 685 24
RTOR Reduction (vph) 0 241 0 0 6 0 0 30 0 0 3 0
Lane Group Flow (vph) 24 363 0 160 59 0 566 638 0 13 706 0
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 39.0 39.0 39.0 39.0 16.6 39.9 0.8 24.1
Effective Green, g (s) 39.0 39.0 39.0 39.0 16.6 39.9 0.8 24.1
Actuated g/C Ratio 0.43 0.43 0.43 0.43 0.18 0.44 0.01 0.26
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 566 684 145 772 621 1485 15 925
v/s Ratio Prot 0.23 0.03 c0.16 0.19 0.01 c0.20
v/s Ratio Perm 0.02 c0.47
v/c Ratio 0.04 0.53 1.10 0.08 0.91 0.43 0.87 0.76
Uniform Delay, d1 15.4 19.6 26.4 15.6 36.8 18.0 45.4 31.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.8 105.2 0.0 17.7 0.2 162.9 3.8
Delay (s) 15.5 20.3 131.5 15.7 54.5 18.2 208.3 35.0
Level of Service B C F B D B F C
Approach Delay (s) 20.2 98.1 34.9 38.1
Approach LOS C F C D

Intersection Summary
HCM Average Control Delay 37.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 91.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 1 Minaker/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 10 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 10 --- 1.0 1.0 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 841 ---> 2.1 (NO. OF LANES) 2.1<--- 481 THRU Wilbur

RIGHT 190 --- 1.1 1.1 1.1 1.0 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 70 0 50 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Minaker
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1650 0.0000

THRU (T) 0 0 1650 0.0000
LEFT (L) 70 70 1650 0.0424 0.0424
T + L 70 1650 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 10 * 1650 0.0061

THRU (T) 10 10 1650 0.0061
LEFT (L) 10 10 1650 0.0061
T + L 20 1650 0.0121 0.0121

------------------------------------------------------------------------
EB RIGHT (R) 190 190 1650 0.1152

THRU (T) 841 841 3300 0.2548
LEFT (L) 10 10 1650 0.0061
T + R 1031 3300 0.3124 0.3124

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 481 481 3300 0.1458
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 491 3300 0.1488

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.40
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 6 Hillcrest/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 60 140 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 70 --- 1.0 1.0 1.0 1.0 1.1 --- 40 RIGHT
STREET NAME:

THRU 1021 ---> 2.1 (NO. OF LANES) 2.1<--- 581 THRU 18th St

RIGHT 240 --- 1.1 1.0 1.0 1.0 1.0 --- 321 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 210 301 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Hillcrest
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 301 0 * 1650 0.0000

THRU (T) 210 210 1650 0.1273
LEFT (L) 190 190 1650 0.1152 0.1152

------------------------------------------------------------------------
SB RIGHT (R) 60 0 * 1650 0.0000

THRU (T) 140 140 1650 0.0848 0.0848
LEFT (L) 80 80 1650 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 240 240 1650 0.1455

THRU (T) 1021 1021 3300 0.3094
LEFT (L) 70 70 1650 0.0424
T + R 1261 3300 0.3821 0.3821

------------------------------------------------------------------------
WB RIGHT (R) 40 40 1650 0.0242

THRU (T) 581 581 3300 0.1761
LEFT (L) 321 321 1650 0.1945 0.1945
T + R 621 3300 0.1882

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.78
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 7 Viera/18th St Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 2-PHASE SIGNAL
----------- 150 80 82

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 120 --- 1.0 1.1 1.1 1.1 1.1 --- 93 RIGHT
STREET NAME:

THRU 1080 ---> 2.0 (NO. OF LANES) 2.1<--- 760 THRU 18th St

RIGHT 190 --- 1.0 1.1 1.1 1.0 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 100 20 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Viera
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 0 * 1800 0.0000

THRU (T) 20 20 1800 0.0111
LEFT (L) 100 100 1800 0.0556 0.0556
T + L 120 1800 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 150 150 1800 0.0833

THRU (T) 80 80 1800 0.0444
LEFT (L) 82 82 1800 0.0456
T + R 230 1800 0.1278
T + L 162 1800 0.0900
T + R + L 312 1800 0.1733 0.1733

------------------------------------------------------------------------
EB RIGHT (R) 190 90 * 1800 0.0500

THRU (T) 1080 1080 3600 0.3000 0.3000
LEFT (L) 120 120 1800 0.0667

------------------------------------------------------------------------
WB RIGHT (R) 93 93 1800 0.0517

THRU (T) 760 760 3600 0.2111
LEFT (L) 30 30 1800 0.0167 0.0167
T + R 853 3600 0.2369

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.55
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 8 Phillips Lane/18th Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 310 10 250

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 280 --- 1.0 1.1 1.1 2.0 1.0 --- 230 RIGHT
STREET NAME:

THRU 933 ---> 2.1 (NO. OF LANES) 2.0<--- 614 THRU 18th Street

RIGHT 20 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 20 10 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Phillips Lane
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + R 60 1650 0.0364 0.0364

------------------------------------------------------------------------
SB RIGHT (R) 310 310 1650 0.1879

THRU (T) 10 10 1650 0.0061
LEFT (L) 250 250 3000 0.0833
T + R 320 1650 0.1939 0.1939

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 933 933 3300 0.2827
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 953 3300 0.2888

------------------------------------------------------------------------
WB RIGHT (R) 230 93 * 1650 0.0564

THRU (T) 614 614 3300 0.1861 0.1861
LEFT (L) 20 20 1650 0.0121

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.59
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 9 SR 160 SB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.0 --- 100 RIGHT
STREET NAME:

THRU 1053 ---> 2.1 (NO. OF LANES) 2.0<--- 754 THRU Main Street

RIGHT 140 --- 1.1 1.1 1.1 1.9 2.0 --- 1032 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 20 228 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 228 228 1650 0.1382

THRU (T) 20 20 1650 0.0121
LEFT (L) 50 50 1650 0.0303
T + L 70 1650 0.0424 0.0424

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 90 90 1650 0.0545 0.0545
T + R 50 1650 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 140 140 1650 0.0848

THRU (T) 1053 1053 3300 0.3191
LEFT (L) 30 30 1650 0.0182
T + R 1193 3300 0.3615 0.3615

------------------------------------------------------------------------
WB RIGHT (R) 100 10 * 1650 0.0061

THRU (T) 754 754 3300 0.2285
LEFT (L) 1032 1032 3000 0.3440 0.3440

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.80
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 10 SR 160 NB Ramp/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 1211 ---> 3.1 (NO. OF LANES) 3.0<--- 1716 THRU Main Street

RIGHT 160 --- 1.1 1.0 0.0 2.5 1.0 --- 270 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 0 1600 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramp
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 1600 1109 * 3127 0.3547 0.3547

LEFT (L) 170 170 1720 0.0988
------------------------------------------------------------------------
EB RIGHT (R) 160 160 1720 0.0930

THRU (T) 1211 1211 5160 0.2347
T + R 1371 5160 0.2657 0.2657

------------------------------------------------------------------------
WB THRU (T) 1716 1716 5160 0.3326

LEFT (L) 270 270 1720 0.1570 0.1570
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.78
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 11 Neroly/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 228 181 253

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 164 --- 1.0 1.0 1.0 2.0 1.0 --- 194 RIGHT
STREET NAME:

THRU 2217 ---> 3.1 (NO. OF LANES) 3.0<--- 1497 THRU Main Street

RIGHT 430 --- 1.1 2.0 1.1 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 260 290 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 100 1650 0.0606

THRU (T) 290 290 1650 0.1758
LEFT (L) 260 260 3000 0.0867
T + R 390 1650 0.2364 0.2364

------------------------------------------------------------------------
SB RIGHT (R) 228 64 * 1650 0.0388

THRU (T) 181 181 1650 0.1097 0.1097
LEFT (L) 253 253 3000 0.0843

------------------------------------------------------------------------
EB RIGHT (R) 430 430 1650 0.2606

THRU (T) 2217 2217 4950 0.4479
LEFT (L) 164 164 1650 0.0994
T + R 2647 4950 0.5347 0.5347

------------------------------------------------------------------------
WB RIGHT (R) 194 55 * 1650 0.0333

THRU (T) 1497 1497 4950 0.3024
LEFT (L) 120 120 1650 0.0727 0.0727

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.95
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 12 Sandy/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 125 7 194

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 160 --- 1.0 1.1 1.1 1.0 1.1 --- 144 RIGHT
STREET NAME:

THRU 2200 ---> 3.1 (NO. OF LANES) 3.1<--- 1576 THRU Main Street

RIGHT 210 --- 1.1 1.0 1.0 1.0 1.0 --- 40 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 110 7 160 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Sandy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 160 120 * 1650 0.0727 0.0727

THRU (T) 7 7 1650 0.0042
LEFT (L) 110 110 1650 0.0667

------------------------------------------------------------------------
SB RIGHT (R) 125 125 1650 0.0758

THRU (T) 7 7 1650 0.0042
LEFT (L) 194 194 1650 0.1176 0.1176
T + R 132 1650 0.0800

------------------------------------------------------------------------
EB RIGHT (R) 210 210 1650 0.1273

THRU (T) 2200 2200 4950 0.4444
LEFT (L) 160 160 1650 0.0970
T + R 2410 4950 0.4869 0.4869

------------------------------------------------------------------------
WB RIGHT (R) 144 144 1650 0.0873

THRU (T) 1576 1576 4950 0.3184
LEFT (L) 40 40 1650 0.0242 0.0242
T + R 1720 4950 0.3475

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.70
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 184 641 458

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 292 --- 1.0 1.1 2.1 2.0 1.1 --- 389 RIGHT
STREET NAME:

THRU 2054 ---> 3.0 (NO. OF LANES) 3.1<--- 1417 THRU Main Street

RIGHT 271 --- 1.0 1.0 2.1 1.1 1.0 --- 137 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 218 453 214 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 214 214 1650 0.1297

THRU (T) 453 453 3300 0.1373
LEFT (L) 218 218 1650 0.1321 0.1321
T + R 667 3300 0.2021

------------------------------------------------------------------------
SB RIGHT (R) 184 184 1650 0.1115

THRU (T) 641 641 3300 0.1942
LEFT (L) 458 458 3000 0.1527
T + R 825 3300 0.2500 0.2500

------------------------------------------------------------------------
EB RIGHT (R) 271 53 * 1650 0.0321

THRU (T) 2054 2054 4950 0.4149
LEFT (L) 292 292 1650 0.1770 0.1770

------------------------------------------------------------------------
WB RIGHT (R) 389 389 1650 0.2358

THRU (T) 1417 1417 4950 0.2863
LEFT (L) 137 137 1650 0.0830
T + R 1806 4950 0.3648 0.3648

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.92
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 14 Big Break/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 251 40 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 297 --- 1.0 1.0 1.1 1.1 1.0 --- 80 RIGHT
STREET NAME:

THRU 2254 ---> 2.0 (NO. OF LANES) 2.0<--- 1576 THRU Main Street

RIGHT 180 --- 1.0 1.0 1.1 1.1 1.0 --- 90 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 120 60 90 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Big Break
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 90 90 1650 0.0545

THRU (T) 60 60 1650 0.0364
LEFT (L) 120 120 1650 0.0727 0.0727
T + R 150 1650 0.0909

------------------------------------------------------------------------
SB RIGHT (R) 251 0 * 1650 0.0000

THRU (T) 40 40 1650 0.0242
LEFT (L) 90 90 1650 0.0545
T + L 130 1650 0.0788 0.0788

------------------------------------------------------------------------
EB RIGHT (R) 180 60 * 1650 0.0364

THRU (T) 2254 2254 3300 0.6830 0.6830
LEFT (L) 297 297 1650 0.1800

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 1576 1576 3300 0.4776
LEFT (L) 90 90 1650 0.0545 0.0545

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.89
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 17 Empire Ave/Oakley Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 150 688 150

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 250 --- 2.1 1.0 1.0 1.0 1.0 --- 80 RIGHT
STREET NAME:

THRU 60 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Oakley Road

RIGHT 380 --- 1.0 1.0 2.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 389 720 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Ave
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 720 720 3300 0.2182
LEFT (L) 389 389 1650 0.2358 0.2358
T + R 750 3300 0.2273

------------------------------------------------------------------------
SB RIGHT (R) 150 13 * 1650 0.0079

THRU (T) 688 688 1650 0.4170 0.4170
LEFT (L) 150 150 1650 0.0909

------------------------------------------------------------------------
EB RIGHT (R) 380 0 * 1650 0.0000

THRU (T) 60 60 1650 0.0364
LEFT (L) 250 250 3000 0.0833
T + L 310 3000 0.1033 0.1033

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 50 50 1650 0.0303
LEFT (L) 80 80 1650 0.0485
T + L 130 1650 0.0788 0.0788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.83
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1859 ---> 2.0 (NO. OF LANES) 2.1<--- 1173 THRU Main Street

RIGHT 578 --- 1.0 2.0 1.0 1.0 1.0 --- 390 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 590 40 420 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 420 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 590 590 3000 0.1967 0.1967

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182
T + L 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 578 254 * 1650 0.1539

THRU (T) 1859 1859 3300 0.5633 0.5633
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1173 1173 3300 0.3555
LEFT (L) 390 390 1650 0.2364 0.2364
T + R 1193 3300 0.3615

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 1.03
INTERSECTION LEVEL OF SERVICE: F

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 19 Vintage/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 55 0 90

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 55 --- 1.0 1.0 0.0 1.0 1.1 --- 50 RIGHT
STREET NAME:

THRU 1124 ---> 2.0 (NO. OF LANES) 2.1<--- 969 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Vintage
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 55 0 * 1720 0.0000

LEFT (L) 90 90 1720 0.0523 0.0523
------------------------------------------------------------------------
EB THRU (T) 1124 1124 3440 0.3267

LEFT (L) 55 55 1720 0.0320 0.0320
------------------------------------------------------------------------
WB RIGHT (R) 50 50 1720 0.0291

THRU (T) 969 969 3440 0.2817
T + R 1019 3440 0.2962 0.2962

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.38
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 20 O'Hara Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 10 40 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1023 ---> 1.0 (NO. OF LANES) 1.1<--- 853 THRU Main Street

RIGHT 201 --- 1.0 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 205 60 40 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: O'Hara Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 40 40 1650 0.0242

THRU (T) 60 60 1650 0.0364
LEFT (L) 205 205 1650 0.1242 0.1242
T + R 100 1650 0.0606

------------------------------------------------------------------------
SB RIGHT (R) 10 10 1650 0.0061

THRU (T) 40 40 1650 0.0242
LEFT (L) 30 30 1650 0.0182
T + R 50 1650 0.0303
T + L 70 1650 0.0424
T + R + L 80 1650 0.0485 0.0485

------------------------------------------------------------------------
EB RIGHT (R) 201 0 * 1650 0.0000

THRU (T) 1023 1023 1650 0.6200 0.6200
LEFT (L) 20 20 1650 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 853 853 1650 0.5170
LEFT (L) 60 60 1650 0.0364 0.0364
T + R 873 1650 0.5291

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.83
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 21 Empire Avenue/Cypress Road Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 877 321

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 2.0 1.0 1.0 --- 323 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Cypress Road

RIGHT 0 --- 0.0 0.0 2.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 887 220 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 220 220 1720 0.1279

THRU (T) 887 887 3440 0.2578
T + R 1107 3440 0.3218 0.3218

------------------------------------------------------------------------
SB THRU (T) 877 877 3440 0.2549

LEFT (L) 321 321 1720 0.1866 0.1866
------------------------------------------------------------------------
WB RIGHT (R) 323 2 * 1720 0.0012

LEFT (L) 150 150 1720 0.0872 0.0872
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 22 Main Street/Cypress Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 1033 1080

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 100 --- 1.0 1.1 2.1 2.0 2.6 --- 832 RIGHT
STREET NAME:

THRU 402 ---> 2.1 (NO. OF LANES) 1.1<--- 400 THRU Cypress

RIGHT 70 --- 1.1 1.0 2.0 1.5 1.0 --- 280 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 130 552 410 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Main Street
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 410 130 * 1650 0.0788

THRU (T) 552 552 3300 0.1673 0.1673
LEFT (L) 130 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1033 1033 3300 0.3130
LEFT (L) 1080 1080 3000 0.3600 0.3600
T + R 1053 3300 0.3191

------------------------------------------------------------------------
EB RIGHT (R) 70 70 1650 0.0424

THRU (T) 402 402 3300 0.1218
LEFT (L) 100 100 1650 0.0606
T + R 472 3300 0.1430 0.1430

------------------------------------------------------------------------
WB RIGHT (R) 832 238 * 3000 0.0793

THRU (T) 400 400 1650 0.2424
LEFT (L) 280 280 1650 0.1697 0.1697
T + R 638 3000 0.2127

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.84
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 24 Live Oak/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 382 0 397

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 740 --- 2.0 1.0 0.0 1.0 1.1 --- 197 RIGHT
STREET NAME:

THRU 1950 ---> 3.0 (NO. OF LANES) 3.1<--- 1430 THRU Laurel

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 382 0 * 1720 0.0000

LEFT (L) 397 397 1720 0.2308 0.2308
------------------------------------------------------------------------
EB THRU (T) 1950 1950 5160 0.3779

LEFT (L) 740 740 3127 0.2366 0.2366
------------------------------------------------------------------------
WB RIGHT (R) 197 197 1720 0.1145

THRU (T) 1430 1430 5160 0.2771
T + R 1627 5160 0.3153 0.3153

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.78
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 400 486 182

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 550 --- 1.0 1.1 2.1 1.0 1.1 --- 122 RIGHT
STREET NAME:

THRU 1517 ---> 2.1 (NO. OF LANES) 2.1<--- 1067 THRU Laurel

RIGHT 310 --- 1.1 1.0 2.1 1.1 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 160 545 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 545 545 3300 0.1652
LEFT (L) 160 160 1650 0.0970 0.0970
T + R 665 3300 0.2015

------------------------------------------------------------------------
SB RIGHT (R) 400 400 1650 0.2424

THRU (T) 486 486 3300 0.1473
LEFT (L) 182 182 1650 0.1103
T + R 886 3300 0.2685 0.2685

------------------------------------------------------------------------
EB RIGHT (R) 310 310 1650 0.1879

THRU (T) 1517 1517 3300 0.4597
LEFT (L) 550 550 1650 0.3333 0.3333
T + R 1827 3300 0.5536

------------------------------------------------------------------------
WB RIGHT (R) 122 122 1650 0.0739

THRU (T) 1067 1067 3300 0.3233
LEFT (L) 110 110 1650 0.0667
T + R 1189 3300 0.3603 0.3603

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 1.06
INTERSECTION LEVEL OF SERVICE: F

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 26 Bridgehead/Proj Dwy #1 Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 503 80

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 81 RIGHT
STREET NAME:

THRU 0 ---> 0.0 (NO. OF LANES) 0.0<--- 0 THRU Proj Dwy #1

RIGHT 0 --- 0.0 0.0 1.0 1.0 1.0 --- 159 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 494 154 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 154 0 * 1720 0.0000

THRU (T) 494 494 1720 0.2872 0.2872
------------------------------------------------------------------------
SB THRU (T) 503 503 1720 0.2924

LEFT (L) 80 80 1720 0.0465 0.0465
------------------------------------------------------------------------
WB RIGHT (R) 81 1 * 1720 0.0006

LEFT (L) 159 159 1720 0.0924 0.0924
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.43
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 27 Proj Dwy Center/Main Street Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 93 0 189

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 126 --- 1.0 1.0 0.0 1.0 1.0 --- 152 RIGHT
STREET NAME:

THRU 2429 ---> 3.0 (NO. OF LANES) 3.0<--- 1667 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy Center
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 93 0 * 1720 0.0000

LEFT (L) 189 189 1720 0.1099 0.1099
------------------------------------------------------------------------
EB THRU (T) 2429 2429 5160 0.4707 0.4707

LEFT (L) 126 126 1720 0.0733
------------------------------------------------------------------------
WB RIGHT (R) 152 0 * 1720 0.0000

THRU (T) 1667 1667 5160 0.3231
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.58
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 28 Proj Dwy East/Main Street Oakley
Count Date Time Peak Hour
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 86 0 97

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 92 --- 1.0 1.0 0.0 1.0 1.0 --- 90 RIGHT
STREET NAME:

THRU 2634 ---> 3.0 (NO. OF LANES) 3.0<--- 1857 THRU Main Street

RIGHT 0 --- 0.0 0.0 0.0 0.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy East
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 86 0 * 1720 0.0000

LEFT (L) 97 97 1720 0.0564 0.0564
------------------------------------------------------------------------
EB THRU (T) 2634 2634 5160 0.5105 0.5105

LEFT (L) 92 92 1720 0.0535
------------------------------------------------------------------------
WB RIGHT (R) 90 0 * 1720 0.0000

THRU (T) 1857 1857 5160 0.3599
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.57
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 Plus Project NO RAMPS 11/03/06
========================================================================
INTERSECTION 29 Proj Dwy/Live Oak Ave Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 22 630 12

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 22 --- 1.0 1.1 2.1 1.0 1.1 --- 10 RIGHT
STREET NAME:

THRU 50 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Live Oak Ave

RIGHT 506 --- 1.1 2.0 2.1 1.1 1.0 --- 147 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 521 470 144 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Proj Dwy
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 144 144 1650 0.0873

THRU (T) 470 470 3300 0.1424
LEFT (L) 521 521 3000 0.1737 0.1737
T + R 614 3300 0.1861

------------------------------------------------------------------------
SB RIGHT (R) 22 22 1650 0.0133

THRU (T) 630 630 3300 0.1909
LEFT (L) 12 12 1650 0.0073
T + R 652 3300 0.1976 0.1976

------------------------------------------------------------------------
EB RIGHT (R) 506 506 1650 0.3067

THRU (T) 50 50 1650 0.0303
LEFT (L) 22 22 1650 0.0133
T + R 556 1650 0.3370 0.3370

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 50 50 1650 0.0303
LEFT (L) 147 147 1650 0.0891 0.0891
T + R 60 1650 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.80
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



Cumulative (2030) With Project AM 
(Without Connector Ramps) 

Mitigation



HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1814 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1814 1770 3539 1770 1583
Volume (vph) 0 376 90 240 669 0 0 0 0 251 0 140
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 396 95 253 704 0 0 0 0 264 0 147
RTOR Reduction (vph) 0 13 0 0 0 0 0 0 0 0 0 113
Lane Group Flow (vph) 0 478 0 253 704 0 0 0 0 264 0 34
Turn Type Prot custom custom
Protected Phases 2 1 6
Permitted Phases 7 7
Actuated Green, G (s) 22.7 10.5 37.7 13.3 13.3
Effective Green, g (s) 23.2 11.0 38.2 13.8 13.8
Actuated g/C Ratio 0.39 0.18 0.64 0.23 0.23
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 701 325 2253 407 364
v/s Ratio Prot c0.26 c0.14 0.20
v/s Ratio Perm c0.15 0.02
v/c Ratio 0.68 0.78 0.31 0.65 0.09
Uniform Delay, d1 15.3 23.3 4.9 20.9 18.2
Progression Factor 1.00 0.95 0.53 1.00 1.00
Incremental Delay, d2 5.3 9.5 0.3 3.5 0.1
Delay (s) 20.6 31.6 2.9 24.5 18.3
Level of Service C C A C B
Approach Delay (s) 20.6 10.5 0.0 22.2
Approach LOS C B A C

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3393 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3393 1770 1583
Volume (vph) 80 547 0 0 719 275 190 0 230 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 84 576 0 0 757 289 200 0 242 0 0 0
RTOR Reduction (vph) 0 0 0 0 55 0 0 0 192 0 0 0
Lane Group Flow (vph) 84 576 0 0 991 0 200 0 50 0 0 0
Turn Type Prot custom custom
Protected Phases 5 2 6
Permitted Phases 3 3
Actuated Green, G (s) 4.4 39.2 30.3 11.8 11.8
Effective Green, g (s) 4.9 39.7 30.8 12.3 12.3
Actuated g/C Ratio 0.08 0.66 0.51 0.21 0.21
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 145 2342 1742 363 325
v/s Ratio Prot c0.05 0.16 c0.29
v/s Ratio Perm c0.11 0.03
v/c Ratio 0.58 0.25 0.57 0.55 0.15
Uniform Delay, d1 26.6 4.1 10.0 21.4 19.6
Progression Factor 0.82 0.30 0.65 1.00 1.00
Incremental Delay, d2 4.1 0.2 0.8 1.8 0.2
Delay (s) 25.9 1.4 7.3 23.2 19.8
Level of Service C A A C B
Approach Delay (s) 4.5 7.3 21.3 0.0
Approach LOS A A C A

Intersection Summary
HCM Average Control Delay 9.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.95 1.00 1.00 1.00 0.88 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1773 1770 1857 1770 1636 1765
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.91
Satd. Flow (perm) 1770 1773 1770 1857 1770 1636 1622
Volume (vph) 30 506 240 30 533 10 441 30 130 10 30 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 533 253 32 561 11 464 32 137 11 32 21
RTOR Reduction (vph) 0 12 0 0 0 0 0 89 0 0 16 0
Lane Group Flow (vph) 32 774 0 32 572 0 464 80 0 0 48 0
Turn Type Prot Prot Prot Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 4
Actuated Green, G (s) 5.0 62.9 2.4 60.3 30.0 42.2 7.7
Effective Green, g (s) 5.0 62.9 2.9 60.8 30.0 42.2 8.2
Actuated g/C Ratio 0.04 0.52 0.02 0.51 0.25 0.35 0.07
Clearance Time (s) 4.0 4.0 4.5 4.5 4.0 4.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 74 929 43 941 443 575 111
v/s Ratio Prot 0.02 c0.44 0.02 c0.31 c0.26 0.05
v/s Ratio Perm c0.03
v/c Ratio 0.43 0.83 0.74 0.61 1.05 0.14 0.43
Uniform Delay, d1 56.1 24.1 58.2 21.1 45.0 26.5 53.7
Progression Factor 0.98 0.86 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 8.4 50.5 2.9 55.7 0.1 2.7
Delay (s) 59.0 29.2 108.6 24.0 100.7 26.6 56.4
Level of Service E C F C F C E
Approach Delay (s) 30.4 28.5 80.9 56.4
Approach LOS C C F E

Intersection Summary
HCM Average Control Delay 45.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 AM & Proj no Ramps MITIGATION
11: Main Street & Bridgehead Road 12/18/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1719 4839 1719 4940 1538 1564 3178 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 0.95 1.00 1.00
Satd. Flow (perm) 1719 4839 1719 4940 1538 1564 3178 3335 1810 1538
Volume (vph) 206 1275 200 80 1291 389 310 239 60 111 254 159
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 217 1342 211 84 1359 409 326 252 63 117 267 167
RTOR Reduction (vph) 0 17 0 0 0 243 0 16 0 0 0 144
Lane Group Flow (vph) 217 1536 0 84 1359 166 209 416 0 117 267 23
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Prot
Protected Phases 5 2 1 6 8 8 7 7 7
Permitted Phases 6
Actuated Green, G (s) 12.0 45.6 6.0 39.6 39.6 17.4 17.4 14.0 14.0 14.0
Effective Green, g (s) 12.0 46.6 6.0 40.6 40.6 17.4 17.4 14.0 14.0 14.0
Actuated g/C Ratio 0.12 0.47 0.06 0.41 0.41 0.17 0.17 0.14 0.14 0.14
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 206 2255 103 2006 624 272 553 467 253 215
v/s Ratio Prot c0.13 0.32 0.05 c0.28 c0.13 0.13 0.04 c0.15 0.02
v/s Ratio Perm 0.11
v/c Ratio 1.05 0.68 0.82 0.68 0.27 0.77 0.75 0.25 1.06 0.11
Uniform Delay, d1 44.0 20.9 46.5 24.3 19.8 39.4 39.3 38.3 43.0 37.6
Progression Factor 1.05 1.07 1.10 0.30 0.78 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 69.6 1.3 31.6 1.6 0.9 11.1 5.1 0.1 71.9 0.1
Delay (s) 116.0 23.6 82.7 8.8 16.4 50.5 44.4 38.4 114.9 37.6
Level of Service F C F A B D D D F D
Approach Delay (s) 34.9 13.9 46.4 75.2
Approach LOS C B D E

Intersection Summary
HCM Average Control Delay 32.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 12

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4940 1538 1719 4838 1719 3457 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4940 1538 1719 4838 1719 3457 3433 3539 1583
Volume (vph) 221 1117 122 97 1602 326 184 517 77 156 284 58
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 233 1176 128 102 1686 343 194 544 81 164 299 61
RTOR Reduction (vph) 0 0 71 0 29 0 0 12 0 0 0 53
Lane Group Flow (vph) 233 1176 57 102 2000 0 194 613 0 164 299 8
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 7.8 43.8 43.8 9.6 45.6 15.3 22.6 7.0 13.3 13.3
Effective Green, g (s) 7.8 44.8 44.8 9.6 46.6 16.3 22.6 7.0 13.3 13.3
Actuated g/C Ratio 0.08 0.45 0.45 0.10 0.47 0.16 0.23 0.07 0.13 0.13
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 268 2213 689 165 2255 280 781 240 471 211
v/s Ratio Prot c0.07 0.24 0.06 c0.41 0.11 c0.18 0.05 c0.08
v/s Ratio Perm 0.04 0.01
v/c Ratio 0.87 0.53 0.08 0.62 0.89 0.69 0.78 0.68 0.63 0.04
Uniform Delay, d1 45.6 20.0 15.8 43.4 24.3 39.5 36.4 45.4 41.1 37.8
Progression Factor 0.89 0.26 0.03 0.86 0.39 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.7 0.9 0.2 6.1 5.1 7.2 5.2 7.8 2.8 0.1
Delay (s) 64.4 6.0 0.7 43.4 14.6 46.7 41.6 53.2 43.8 37.9
Level of Service E A A D B D D D D D
Approach Delay (s) 14.4 16.0 42.8 46.1
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 23.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.94 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1784 1770 1750 1770 1850 1770 1848
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1784 1770 1750 1770 1850 1770 1848
Volume (vph) 20 77 30 20 226 153 200 416 20 93 361 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 81 32 21 238 161 211 438 21 98 380 21
RTOR Reduction (vph) 0 22 0 0 37 0 0 2 0 0 3 0
Lane Group Flow (vph) 21 91 0 21 362 0 211 457 0 98 398 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 0.7 14.3 0.7 14.3 9.5 21.5 4.5 16.5
Effective Green, g (s) 0.7 14.3 0.7 14.3 9.5 21.5 4.5 16.5
Actuated g/C Ratio 0.01 0.25 0.01 0.25 0.17 0.38 0.08 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 22 448 22 439 295 698 140 535
v/s Ratio Prot c0.01 0.05 0.01 c0.21 c0.12 c0.25 0.06 0.22
v/s Ratio Perm
v/c Ratio 0.95 0.20 0.95 0.82 0.72 0.65 0.70 0.74
Uniform Delay, d1 28.1 16.9 28.1 20.2 22.5 14.7 25.6 18.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 169.9 0.2 169.9 11.9 8.0 2.2 14.2 5.6
Delay (s) 198.0 17.1 198.0 32.0 30.5 16.9 39.8 23.9
Level of Service F B F C C B D C
Approach Delay (s) 45.4 40.3 21.2 27.0
Approach LOS D D C C

Intersection Summary
HCM Average Control Delay 29.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 57.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.5% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1832 1770 1863 1583 1770 1838 1770 1832
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1832 1770 1863 1583 1770 1838 1770 1832
Volume (vph) 28 160 20 70 280 213 50 516 50 115 301 37
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 29 168 21 74 295 224 53 543 53 121 317 39
RTOR Reduction (vph) 0 6 0 0 0 168 0 5 0 0 5 0
Lane Group Flow (vph) 29 183 0 74 295 56 53 591 0 121 351 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 1.3 13.9 4.3 16.9 16.9 3.0 27.9 5.8 30.7
Effective Green, g (s) 1.3 13.9 4.3 16.9 16.9 3.0 27.9 5.8 30.7
Actuated g/C Ratio 0.02 0.20 0.06 0.25 0.25 0.04 0.41 0.09 0.45
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 34 375 112 464 394 78 755 151 828
v/s Ratio Prot 0.02 0.10 c0.04 c0.16 0.03 c0.32 c0.07 c0.19
v/s Ratio Perm 0.04
v/c Ratio 0.85 0.49 0.66 0.64 0.14 0.68 0.78 0.80 0.42
Uniform Delay, d1 33.2 23.9 31.1 22.8 19.9 32.0 17.4 30.5 12.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 95.5 1.0 13.7 2.8 0.2 21.0 5.3 25.4 0.4
Delay (s) 128.7 24.9 44.8 25.6 20.0 53.0 22.7 55.9 13.0
Level of Service F C D C C D C E B
Approach Delay (s) 38.7 25.9 25.2 23.9
Approach LOS D C C C

Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 67.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 1.00 0.97
Flt Protected 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1696 1583 1804 1583 1770 3524 1770 3428
Flt Permitted 0.95 0.96 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1696 1583 1804 1583 1770 3524 1770 3428
Volume (vph) 140 10 225 20 10 20 433 684 20 50 417 110
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 147 11 237 21 11 21 456 720 21 53 439 116
RTOR Reduction (vph) 0 0 225 0 0 20 0 1 0 0 23 0
Lane Group Flow (vph) 77 81 12 0 32 1 456 740 0 53 532 0
Turn Type Split Perm Split Perm Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 4.0 4.0 4.0 4.6 4.6 20.0 49.4 3.0 32.4
Effective Green, g (s) 4.0 4.0 4.0 5.6 5.6 21.0 50.4 4.0 33.4
Actuated g/C Ratio 0.05 0.05 0.05 0.07 0.07 0.26 0.63 0.05 0.42
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 84 85 79 126 111 465 2220 89 1431
v/s Ratio Prot 0.05 c0.05 c0.02 c0.26 0.21 0.03 c0.16
v/s Ratio Perm 0.01 0.00
v/c Ratio 0.92 0.95 0.15 0.25 0.01 0.98 0.33 0.60 0.37
Uniform Delay, d1 37.8 37.9 36.4 35.2 34.6 29.3 6.9 37.2 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.64 0.55
Incremental Delay, d2 70.2 81.4 0.9 1.1 0.0 36.5 0.4 8.9 0.6
Delay (s) 108.1 119.3 37.3 36.3 34.7 65.8 7.3 32.5 9.6
Level of Service F F D D C E A C A
Approach Delay (s) 67.9 35.6 29.6 11.6
Approach LOS E D C B

Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
18: Main Street & Charles Way 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (prot) 1719 3539 1538 3433 3531 3335 1810 1583 1797 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.98 1.00
Satd. Flow (perm) 1719 3539 1538 3433 3531 3335 1810 1583 1797 1538
Volume (vph) 20 868 277 260 1323 20 564 20 260 20 40 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 914 292 274 1393 21 594 21 274 21 42 53
RTOR Reduction (vph) 0 0 67 0 1 0 0 0 68 0 0 51
Lane Group Flow (vph) 21 914 225 274 1413 0 594 21 206 0 63 2
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot pm+ov Prot Split pm+ov Split Perm
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 1.6 28.1 50.8 7.0 33.5 22.7 22.7 29.7 3.2 3.2
Effective Green, g (s) 2.6 29.1 52.8 8.0 34.5 23.7 23.7 31.7 3.2 3.2
Actuated g/C Ratio 0.03 0.36 0.66 0.10 0.43 0.30 0.30 0.40 0.04 0.04
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 56 1287 1092 343 1523 988 536 627 72 62
v/s Ratio Prot 0.01 0.26 0.06 c0.08 c0.40 c0.18 0.01 0.03 c0.04
v/s Ratio Perm 0.09 0.10 0.00
v/c Ratio 0.38 0.71 0.21 0.80 0.93 0.60 0.04 0.33 0.88 0.03
Uniform Delay, d1 37.9 21.8 5.4 35.2 21.6 24.1 20.0 16.8 38.2 36.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 0.75 0.69 0.51 1.00 1.00
Incremental Delay, d2 4.2 1.9 0.1 12.2 10.1 2.5 0.1 0.3 64.5 0.2
Delay (s) 42.1 23.7 5.4 47.4 31.7 20.6 13.9 8.8 102.7 37.1
Level of Service D C A D C C B A F D
Approach Delay (s) 19.7 34.2 16.8 72.8
Approach LOS B C B E

Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 22

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.96 1.00 0.90 1.00 0.94 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3401 1770 3201 1770 1760 1770 1795
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3401 1770 3201 1770 1760 1770 1795
Volume (vph) 20 271 95 120 193 337 277 206 120 229 62 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 285 100 126 203 355 292 217 126 241 65 21
RTOR Reduction (vph) 0 47 0 0 257 0 0 27 0 0 15 0
Lane Group Flow (vph) 21 338 0 126 301 0 292 316 0 241 71 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.3 12.9 5.8 17.4 14.1 19.0 9.6 14.5
Effective Green, g (s) 1.3 12.9 5.8 17.4 14.1 19.0 9.6 14.5
Actuated g/C Ratio 0.02 0.20 0.09 0.27 0.22 0.30 0.15 0.23
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 36 693 162 880 394 528 268 411
v/s Ratio Prot 0.01 c0.10 c0.07 0.09 c0.17 c0.18 c0.14 0.04
v/s Ratio Perm
v/c Ratio 0.58 0.49 0.78 0.34 0.74 0.60 0.90 0.17
Uniform Delay, d1 30.7 22.3 28.1 18.4 22.9 18.9 26.4 19.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.8 0.5 20.6 0.2 7.3 1.8 29.8 0.2
Delay (s) 52.6 22.8 48.7 18.6 30.2 20.7 56.2 19.8
Level of Service D C D B C C E B
Approach Delay (s) 24.4 24.1 25.1 46.6
Approach LOS C C C D

Intersection Summary
HCM Average Control Delay 28.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 63.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2010 PM & Proj no Ramps
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 260 725 150 60 1388 261 170 556 50 51 328 460
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 274 763 158 63 1461 275 179 585 53 54 345 484
RTOR Reduction (vph) 0 0 83 0 0 121 0 0 41 0 0 13
Lane Group Flow (vph) 274 763 75 63 1461 154 179 585 12 54 345 471
Turn Type Prot Perm Prot Perm Prot Perm Prot pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 10.0 41.8 41.8 6.1 37.9 37.9 9.0 20.8 20.8 3.9 15.7 25.7
Effective Green, g (s) 10.0 41.8 41.8 6.1 37.9 37.9 9.0 20.8 20.8 3.9 15.7 25.7
Actuated g/C Ratio 0.11 0.47 0.47 0.07 0.43 0.43 0.10 0.23 0.23 0.04 0.18 0.29
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 387 1670 747 122 1514 677 180 831 372 78 627 531
v/s Ratio Prot 0.08 c0.22 0.04 c0.41 c0.10 0.17 0.03 0.10 c0.10
v/s Ratio Perm 0.05 0.10 0.01 0.20
v/c Ratio 0.71 0.46 0.10 0.52 0.96 0.23 0.99 0.70 0.03 0.69 0.55 0.89
Uniform Delay, d1 37.9 15.8 13.0 39.8 24.7 16.1 39.8 31.1 26.1 41.8 33.2 30.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.8 0.2 0.1 3.7 15.5 0.2 65.1 2.7 0.0 23.3 1.0 16.2
Delay (s) 43.7 16.0 13.0 43.5 40.2 16.2 104.9 33.8 26.2 65.0 34.3 46.2
Level of Service D B B D D B F C C E C D
Approach Delay (s) 21.9 36.6 48.9 42.7
Approach LOS C D D D

Intersection Summary
HCM Average Control Delay 36.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 88.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 3 SR 160 SB Ramps/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 140 0 251

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 376 ---> 1.1 (NO. OF LANES) 2.0<--- 669 THRU Wilbur

RIGHT 90 --- 1.1 0.0 0.0 0.0 1.0 --- 240 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 140 140 1720 0.0814

LEFT (L) 251 251 1720 0.1459 0.1459
------------------------------------------------------------------------
EB RIGHT (R) 90 90 1720 0.0523

THRU (T) 376 376 1720 0.2186
T + R 466 1720 0.2709 0.2709

------------------------------------------------------------------------
WB THRU (T) 669 669 3440 0.1945

LEFT (L) 240 240 1720 0.1395 0.1395
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.56
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 4 SR 160 NB Ramps/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 80 --- 1.0 0.0 0.0 0.0 1.1 --- 275 RIGHT
STREET NAME:

THRU 547 ---> 2.0 (NO. OF LANES) 2.1<--- 719 THRU Wilbur

RIGHT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 190 0 230 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 230 230 1720 0.1337 0.1337

LEFT (L) 190 190 1720 0.1105
------------------------------------------------------------------------
EB THRU (T) 547 547 3440 0.1590

LEFT (L) 80 80 1720 0.0465 0.0465
------------------------------------------------------------------------
WB RIGHT (R) 275 275 1720 0.1599

THRU (T) 719 719 3440 0.2090
T + R 994 3440 0.2890 0.2890

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.47
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 5 Bridgehead/Wilbur Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 20 30 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 506 ---> 1.1 (NO. OF LANES) 1.1<--- 533 THRU Wilbur

RIGHT 240 --- 1.1 1.0 1.1 1.1 1.0 --- 30 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 441 30 130 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 130 130 1650 0.0788

THRU (T) 30 30 1650 0.0182
LEFT (L) 441 441 1650 0.2673 0.2673
T + R 160 1650 0.0970

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 30 30 1650 0.0182
LEFT (L) 10 10 1650 0.0061
T + R 50 1650 0.0303
T + L 40 1650 0.0242
T + R + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 240 240 1650 0.1455

THRU (T) 506 506 1650 0.3067
LEFT (L) 30 30 1650 0.0182
T + R 746 1650 0.4521 0.4521

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 533 533 1650 0.3230
LEFT (L) 30 30 1650 0.0182 0.0182
T + R 543 1650 0.3291

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.77
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 11 Bridgehead/Main Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 159 254 111

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 206 --- 1.0 1.0 1.0 2.0 1.0 --- 389 RIGHT
STREET NAME:

THRU 1275 ---> 3.1 (NO. OF LANES) 3.0<--- 1291 THRU Main

RIGHT 200 --- 1.1 2.1 2.2 1.1 1.0 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 310 239 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 239 239 3300 0.0724
LEFT (L) 310 310 3000 0.1033
T + R 299 3300 0.0906
T + L 549 4650 0.1181
T + R + L 609 4650 0.1310 0.1310

------------------------------------------------------------------------
SB RIGHT (R) 159 0 * 1650 0.0000

THRU (T) 254 254 1650 0.1539 0.1539
LEFT (L) 111 111 3000 0.0370

------------------------------------------------------------------------
EB RIGHT (R) 200 200 1650 0.1212

THRU (T) 1275 1275 4950 0.2576
LEFT (L) 206 206 1650 0.1248 0.1248
T + R 1475 4950 0.2980

------------------------------------------------------------------------
WB RIGHT (R) 389 328 * 1650 0.1988

THRU (T) 1291 1291 4950 0.2608 0.2608
LEFT (L) 80 80 1650 0.0485

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 58 284 156

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 221 --- 2.0 1.0 2.0 2.0 1.1 --- 326 RIGHT
STREET NAME:

THRU 1117 ---> 3.0 (NO. OF LANES) 3.1<--- 1602 THRU Main Street

RIGHT 122 --- 1.0 1.0 2.1 1.1 1.0 --- 97 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 184 517 77 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 77 77 1650 0.0467

THRU (T) 517 517 3300 0.1567
LEFT (L) 184 184 1650 0.1115
T + R 594 3300 0.1800 0.1800

------------------------------------------------------------------------
SB RIGHT (R) 58 0 * 1650 0.0000

THRU (T) 284 284 3300 0.0861
LEFT (L) 156 156 3000 0.0520 0.0520

------------------------------------------------------------------------
EB RIGHT (R) 122 0 * 1650 0.0000

THRU (T) 1117 1117 4950 0.2257
LEFT (L) 221 221 3000 0.0737 0.0737

------------------------------------------------------------------------
WB RIGHT (R) 326 326 1650 0.1976

THRU (T) 1602 1602 4950 0.3236
LEFT (L) 97 97 1650 0.0588
T + R 1928 4950 0.3895 0.3895

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.70
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 15 Neroly/Oakley Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 361 93

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.0 1.1 --- 153 RIGHT
STREET NAME:

THRU 77 ---> 1.1 (NO. OF LANES) 1.1<--- 226 THRU Oakley

RIGHT 30 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 200 416 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 416 416 1650 0.2521
LEFT (L) 200 200 1650 0.1212 0.1212
T + R 436 1650 0.2642

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 361 361 1650 0.2188
LEFT (L) 93 93 1650 0.0564
T + R 381 1650 0.2309 0.2309

------------------------------------------------------------------------
EB RIGHT (R) 30 30 1650 0.0182

THRU (T) 77 77 1650 0.0467
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 107 1650 0.0648

------------------------------------------------------------------------
WB RIGHT (R) 153 153 1650 0.0927

THRU (T) 226 226 1650 0.1370
LEFT (L) 20 20 1650 0.0121
T + R 379 1650 0.2297 0.2297

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.59
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 16 Live Oak/Oakley Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 37 301 115

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 28 --- 1.0 1.1 1.1 1.0 1.0 --- 213 RIGHT
STREET NAME:

THRU 160 ---> 1.1 (NO. OF LANES) 1.0<--- 280 THRU Oakley

RIGHT 20 --- 1.1 1.0 1.1 1.1 1.0 --- 70 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 516 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 50 1650 0.0303

THRU (T) 516 516 1650 0.3127
LEFT (L) 50 50 1650 0.0303
T + R 566 1650 0.3430 0.3430

------------------------------------------------------------------------
SB RIGHT (R) 37 37 1650 0.0224

THRU (T) 301 301 1650 0.1824
LEFT (L) 115 115 1650 0.0697 0.0697
T + R 338 1650 0.2048

------------------------------------------------------------------------
EB RIGHT (R) 20 20 1650 0.0121

THRU (T) 160 160 1650 0.0970
LEFT (L) 28 28 1650 0.0170 0.0170
T + R 180 1650 0.1091

------------------------------------------------------------------------
WB RIGHT (R) 213 98 * 1650 0.0594

THRU (T) 280 280 1650 0.1697 0.1697
LEFT (L) 70 70 1650 0.0424

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.60
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 17 Empire/Oakley Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 110 417 50

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 140 --- 2.1 1.1 2.1 1.0 1.0 --- 20 RIGHT
STREET NAME:

THRU 10 ---> 1.1 (NO. OF LANES) 1.1<--- 10 THRU Oakley

RIGHT 225 --- 1.0 1.0 2.1 1.1 1.1 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 433 684 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 684 684 3300 0.2073
LEFT (L) 433 433 1650 0.2624 0.2624
T + R 704 3300 0.2133

------------------------------------------------------------------------
SB RIGHT (R) 110 110 1650 0.0667

THRU (T) 417 417 3300 0.1264
LEFT (L) 50 50 1650 0.0303
T + R 527 3300 0.1597 0.1597

------------------------------------------------------------------------
EB RIGHT (R) 225 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 140 140 3000 0.0467
T + L 150 3000 0.0500 0.0500

------------------------------------------------------------------------
WB RIGHT (R) 20 0 * 1650 0.0000

THRU (T) 10 10 1650 0.0061
LEFT (L) 20 20 1650 0.0121
T + L 30 1650 0.0182 0.0182

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.49
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 50 40 20

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 868 ---> 2.0 (NO. OF LANES) 2.1<--- 1323 THRU Main Street

RIGHT 277 --- 1.5 2.0 1.0 1.5 2.0 --- 260 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 564 20 260 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 260 117 * 1650 0.0709

THRU (T) 20 20 1650 0.0121
LEFT (L) 564 564 3000 0.1880 0.1880

------------------------------------------------------------------------
SB RIGHT (R) 50 30 * 1650 0.0182

THRU (T) 40 40 1650 0.0242
LEFT (L) 20 20 1650 0.0121
T + L 60 1650 0.0364 0.0364

------------------------------------------------------------------------
EB RIGHT (R) 277 0 * 1650 0.0000

THRU (T) 868 868 3300 0.2630
LEFT (L) 20 20 1650 0.0121 0.0121

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1323 1323 3300 0.4009
LEFT (L) 260 260 3000 0.0867
T + R 1343 3300 0.4070 0.4070

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.64
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 23 Live Oak/Neroly Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 62 229

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.0 1.1 --- 337 RIGHT
STREET NAME:

THRU 271 ---> 2.1 (NO. OF LANES) 2.1<--- 193 THRU Neroly

RIGHT 95 --- 1.1 1.0 1.1 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 277 206 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 120 1650 0.0727

THRU (T) 206 206 1650 0.1248
LEFT (L) 277 277 1650 0.1679
T + R 326 1650 0.1976 0.1976

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 62 62 1650 0.0376
LEFT (L) 229 229 1650 0.1388 0.1388
T + R 82 1650 0.0497

------------------------------------------------------------------------
EB RIGHT (R) 95 95 1650 0.0576

THRU (T) 271 271 3300 0.0821
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 366 3300 0.1109

------------------------------------------------------------------------
WB RIGHT (R) 337 337 1650 0.2042 0.2042

THRU (T) 193 193 3300 0.0585
LEFT (L) 120 120 1650 0.0727
T + R 530 3300 0.1606

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.55
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour AM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 460 328 51

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 260 --- 2.0 1.0 2.0 1.0 1.0 --- 261 RIGHT
STREET NAME:

THRU 725 ---> 2.0 (NO. OF LANES) 2.0<--- 1388 THRU Laurel

RIGHT 150 --- 1.0 1.0 2.0 1.0 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 170 556 50 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 50 0 * 1650 0.0000

THRU (T) 556 556 3300 0.1685
LEFT (L) 170 170 1650 0.1030 0.1030

------------------------------------------------------------------------
SB RIGHT (R) 460 317 * 1650 0.1921 0.1921

THRU (T) 328 328 3300 0.0994
LEFT (L) 51 51 1650 0.0309

------------------------------------------------------------------------
EB RIGHT (R) 150 0 * 1650 0.0000

THRU (T) 725 725 3300 0.2197
LEFT (L) 260 260 3000 0.0867 0.0867

------------------------------------------------------------------------
WB RIGHT (R) 261 210 * 1650 0.1273

THRU (T) 1388 1388 3300 0.4206 0.4206
LEFT (L) 60 60 1650 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.80
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.AM,CAP=



Cumulative (2030) With Project PM 
(Without Connector Ramps) 

Mitigation



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
3: Wilbur Avenue & SR 160 SB Off 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1806 1770 3539 1770 1583
Flt Permitted 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1806 1770 3539 1770 1583
Volume (vph) 0 694 200 110 494 0 0 0 0 293 0 100
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 0 731 211 116 520 0 0 0 0 308 0 105
RTOR Reduction (vph) 0 10 0 0 0 0 0 0 0 0 0 84
Lane Group Flow (vph) 0 932 0 116 520 0 0 0 0 308 0 21
Turn Type Prot custom custom
Protected Phases 2 1 6
Permitted Phases 7 7
Actuated Green, G (s) 59.3 8.1 71.4 19.6 19.6
Effective Green, g (s) 59.8 8.1 71.9 20.1 20.1
Actuated g/C Ratio 0.60 0.08 0.72 0.20 0.20
Clearance Time (s) 4.5 4.0 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1080 143 2545 356 318
v/s Ratio Prot c0.52 c0.07 0.15
v/s Ratio Perm c0.17 0.01
v/c Ratio 0.86 0.81 0.20 0.87 0.07
Uniform Delay, d1 16.7 45.2 4.6 38.6 32.4
Progression Factor 1.00 1.02 0.54 1.00 1.00
Incremental Delay, d2 9.1 26.7 0.2 19.1 0.1
Delay (s) 25.8 72.9 2.7 57.8 32.4
Level of Service C E A E C
Approach Delay (s) 25.8 15.5 0.0 51.3
Approach LOS C B A D

Intersection Summary
HCM Average Control Delay 27.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
4: Wilbur Avenue & SR 160 NB On 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.96 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3387 1770 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 3539 3387 1770 1583
Volume (vph) 350 637 0 0 554 222 50 0 80 0 0 0
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 368 671 0 0 583 234 53 0 84 0 0 0
RTOR Reduction (vph) 0 0 0 0 29 0 0 0 78 0 0 0
Lane Group Flow (vph) 368 671 0 0 788 0 53 0 6 0 0 0
Turn Type Prot custom custom
Protected Phases 5 2 6
Permitted Phases 3 3
Actuated Green, G (s) 24.8 83.8 54.5 7.2 7.2
Effective Green, g (s) 25.3 84.3 55.0 7.7 7.7
Actuated g/C Ratio 0.25 0.84 0.55 0.08 0.08
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 448 2983 1863 136 122
v/s Ratio Prot c0.21 0.19 c0.23
v/s Ratio Perm c0.03 0.00
v/c Ratio 0.82 0.22 0.42 0.39 0.05
Uniform Delay, d1 35.2 1.5 13.2 43.9 42.8
Progression Factor 0.97 1.37 0.53 1.00 1.00
Incremental Delay, d2 6.0 0.1 0.5 1.8 0.2
Delay (s) 40.2 2.2 7.5 45.8 43.0
Level of Service D A A D D
Approach Delay (s) 15.6 7.5 44.0 0.0
Approach LOS B A D A

Intersection Summary
HCM Average Control Delay 14.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
5: Wilbur Avenue & Bridgehead Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 1.00 1.00 0.91 0.93
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1770 1731 1770 1856 1770 1691 1714
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95
Satd. Flow (perm) 1770 1731 1770 1856 1770 1691 1634
Volume (vph) 30 364 324 50 402 10 325 50 80 10 30 50
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 383 341 53 423 11 342 53 84 11 32 53
RTOR Reduction (vph) 0 30 0 0 1 0 0 56 0 0 48 0
Lane Group Flow (vph) 32 694 0 53 433 0 342 81 0 0 48 0
Turn Type Prot Prot Prot Perm
Protected Phases 5 2 1 6 3 8 4
Permitted Phases 4
Actuated Green, G (s) 4.9 46.6 6.7 48.4 20.3 33.2 8.4
Effective Green, g (s) 5.4 47.1 7.2 48.9 20.8 33.7 8.9
Actuated g/C Ratio 0.05 0.47 0.07 0.49 0.21 0.34 0.09
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 96 815 127 908 368 570 145
v/s Ratio Prot 0.02 c0.40 c0.03 0.23 c0.19 0.05
v/s Ratio Perm c0.03
v/c Ratio 0.33 0.85 0.42 0.48 0.93 0.14 0.33
Uniform Delay, d1 45.6 23.4 44.4 17.0 38.9 23.1 42.7
Progression Factor 1.32 0.66 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 10.8 2.2 1.8 29.2 0.1 1.3
Delay (s) 62.1 26.2 46.6 18.8 68.1 23.2 44.1
Level of Service E C D B E C D
Approach Delay (s) 27.8 21.8 55.3 44.1
Approach LOS C C E D

Intersection Summary
HCM Average Control Delay 34.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
11: Main Street & Bridgehead Road 12/18/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.91 1.00 0.91 1.00 0.91 0.91 0.97 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 0.99 0.95 1.00 1.00
Satd. Flow (prot) 1719 4820 1719 4940 1538 1564 3163 3335 1810 1538
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 0.99 0.95 1.00 1.00
Satd. Flow (perm) 1719 4820 1719 4940 1538 1564 3163 3335 1810 1538
Volume (vph) 164 2217 430 120 1497 194 260 290 100 253 181 228
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 173 2334 453 126 1576 204 274 305 105 266 191 240
RTOR Reduction (vph) 0 22 0 0 0 101 0 19 0 0 0 214
Lane Group Flow (vph) 173 2765 0 126 1576 103 220 445 0 266 191 26
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Turn Type Prot Prot Perm Split Split Prot
Protected Phases 5 2 1 6 8 8 7 7 7
Permitted Phases 6
Actuated Green, G (s) 16.6 71.0 10.0 64.4 64.4 18.0 18.0 14.0 14.0 14.0
Effective Green, g (s) 16.6 72.0 10.0 65.4 65.4 18.0 18.0 14.0 14.0 14.0
Actuated g/C Ratio 0.13 0.55 0.08 0.50 0.50 0.14 0.14 0.11 0.11 0.11
Clearance Time (s) 4.0 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 2.0 4.0 2.0 4.0 4.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 220 2670 132 2485 774 217 438 359 195 166
v/s Ratio Prot 0.10 c0.57 c0.07 0.32 0.14 c0.14 0.08 c0.11 0.02
v/s Ratio Perm 0.07
v/c Ratio 0.79 1.04 0.95 0.63 0.13 1.01 1.02 0.74 0.98 0.16
Uniform Delay, d1 55.0 29.0 59.8 23.6 17.2 56.0 56.0 56.2 57.9 52.6
Progression Factor 1.01 0.87 0.60 0.22 0.03 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.8 20.3 54.1 0.9 0.3 64.7 47.1 7.0 57.6 0.2
Delay (s) 60.6 45.5 89.8 6.0 0.8 120.7 103.1 63.3 115.5 52.8
Level of Service E D F A A F F E F D
Approach Delay (s) 46.4 11.0 108.8 74.0
Approach LOS D B F E

Intersection Summary
HCM Average Control Delay 45.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 94.9% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
13: Main Street & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.91 1.00 1.00 0.91 1.00 0.95 0.97 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.95 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 4940 1538 1719 4810 1719 3338 3433 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 4940 1538 1719 4810 1719 3338 3433 3539 1583
Volume (vph) 292 2054 271 137 1417 389 218 453 214 458 641 184
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 307 2162 285 144 1492 409 229 477 225 482 675 194
RTOR Reduction (vph) 0 0 74 0 38 0 0 43 0 0 0 152
Lane Group Flow (vph) 307 2162 211 144 1863 0 229 659 0 482 675 42
Heavy Vehicles (%) 2% 5% 5% 5% 5% 2% 5% 2% 5% 2% 2% 2%
Turn Type Prot Perm Prot Prot Prot Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 4
Actuated Green, G (s) 12.0 58.0 58.0 11.0 57.0 18.5 26.0 19.0 26.5 26.5
Effective Green, g (s) 12.0 58.0 58.0 11.0 57.0 18.5 26.0 19.0 26.5 26.5
Actuated g/C Ratio 0.09 0.45 0.45 0.08 0.44 0.14 0.20 0.15 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 317 2204 686 145 2109 245 668 502 721 323
v/s Ratio Prot 0.09 c0.44 0.08 c0.39 0.13 c0.20 c0.14 0.19
v/s Ratio Perm 0.14 0.03
v/c Ratio 0.97 0.98 0.31 0.99 0.88 0.93 0.99 0.96 0.94 0.13
Uniform Delay, d1 58.8 35.5 23.1 59.5 33.5 55.2 51.8 55.1 50.9 42.3
Progression Factor 0.77 0.63 0.25 0.94 0.57 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.8 12.2 0.8 67.9 5.2 39.7 31.1 30.2 19.4 0.2
Delay (s) 79.3 34.6 6.5 123.7 24.4 94.9 82.9 85.3 70.3 42.5
Level of Service E C A F C F F F E D
Approach Delay (s) 36.6 31.4 85.8 71.7
Approach LOS D C F E

Intersection Summary
HCM Average Control Delay 48.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.0% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
15: Oakley Road & Neroly Road 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 15

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.93 1.00 0.92 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1738 1770 1721 1770 1848 1770 1851
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1738 1770 1721 1770 1848 1770 1851
Volume (vph) 30 174 140 20 104 107 60 364 20 177 464 20
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 32 183 147 21 109 113 63 383 21 186 488 21
RTOR Reduction (vph) 0 50 0 0 66 0 0 3 0 0 2 0
Lane Group Flow (vph) 32 280 0 21 156 0 63 401 0 186 507 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 1.3 12.4 0.6 11.7 2.1 16.1 7.3 21.3
Effective Green, g (s) 1.3 12.4 0.6 11.7 2.1 16.1 7.3 21.3
Actuated g/C Ratio 0.02 0.24 0.01 0.22 0.04 0.31 0.14 0.41
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 44 411 20 384 71 568 247 752
v/s Ratio Prot c0.02 c0.16 0.01 0.09 0.04 0.22 c0.11 c0.27
v/s Ratio Perm
v/c Ratio 0.73 0.68 1.05 0.41 0.89 0.71 0.75 0.67
Uniform Delay, d1 25.4 18.2 25.9 17.4 25.0 16.1 21.7 12.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 45.3 4.6 217.8 0.7 68.6 4.0 12.2 2.4
Delay (s) 70.6 22.8 243.7 18.1 93.6 20.0 33.9 15.1
Level of Service E C F B F C C B
Approach Delay (s) 27.0 37.6 30.0 20.1
Approach LOS C D C C

Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 52.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 64.6% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
16: Oakley Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.99 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1836 1770 1863 1583 1770 1835 1770 1848
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 1836 1770 1863 1583 1770 1835 1770 1848
Volume (vph) 47 290 30 60 210 249 50 549 60 310 661 38
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 49 305 32 63 221 262 53 578 63 326 696 40
RTOR Reduction (vph) 0 4 0 0 0 210 0 4 0 0 2 0
Lane Group Flow (vph) 49 333 0 63 221 52 53 637 0 326 734 0
Turn Type Prot Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 8
Actuated Green, G (s) 3.0 17.0 3.0 17.0 17.0 3.0 32.2 17.1 46.3
Effective Green, g (s) 3.0 17.0 3.0 17.0 17.0 3.0 32.2 17.1 46.3
Actuated g/C Ratio 0.04 0.20 0.04 0.20 0.20 0.04 0.38 0.20 0.54
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 62 366 62 371 315 62 693 355 1003
v/s Ratio Prot 0.03 c0.18 c0.04 0.12 0.03 c0.35 c0.18 0.40
v/s Ratio Perm 0.03
v/c Ratio 0.79 0.91 1.02 0.60 0.17 0.85 0.92 0.92 0.73
Uniform Delay, d1 40.8 33.4 41.1 31.0 28.3 40.9 25.3 33.4 14.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.2 25.6 118.9 2.6 0.2 65.1 17.1 27.8 2.8
Delay (s) 89.1 59.0 160.1 33.6 28.5 106.0 42.4 61.2 17.6
Level of Service F E F C C F D E B
Approach Delay (s) 62.8 45.8 47.3 31.0
Approach LOS E D D C

Intersection Summary
HCM Average Control Delay 42.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 85.3 Sum of lost time (s) 16.0
Intersection Capacity Utilization 83.5% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
17: Oakley Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 17

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 1.00 0.85 1.00 0.85 1.00 0.99 1.00 0.97
Flt Protected 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1681 1716 1583 1807 1583 1770 3518 1770 3444
Flt Permitted 0.95 0.97 1.00 0.97 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1681 1716 1583 1807 1583 1770 3518 1770 3444
Volume (vph) 250 60 380 80 50 80 389 720 30 150 688 150
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 263 63 400 84 53 84 409 758 32 158 724 158
RTOR Reduction (vph) 0 0 350 0 0 74 0 2 0 0 13 0
Lane Group Flow (vph) 159 167 50 0 137 10 409 788 0 158 869 0
Turn Type Split Perm Split Perm Prot Prot
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 16.1 16.1 16.1 14.6 14.6 36.0 64.4 15.9 44.3
Effective Green, g (s) 16.1 16.1 16.1 15.6 15.6 37.0 65.4 16.9 45.3
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.12 0.28 0.50 0.13 0.35
Clearance Time (s) 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 208 213 196 217 190 504 1770 230 1200
v/s Ratio Prot 0.09 c0.10 c0.08 c0.23 0.22 0.09 c0.25
v/s Ratio Perm 0.03 0.01
v/c Ratio 0.76 0.78 0.25 0.63 0.05 0.81 0.45 0.69 0.72
Uniform Delay, d1 55.1 55.3 51.5 54.5 50.7 43.3 20.7 54.0 36.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.32 0.68
Incremental Delay, d2 15.3 17.0 0.7 5.9 0.1 9.6 0.8 5.5 2.5
Delay (s) 70.4 72.3 52.2 60.3 50.8 52.9 21.5 76.9 27.5
Level of Service E E D E D D C E C
Approach Delay (s) 60.8 56.7 32.2 35.0
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 41.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
18: Main Street & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 0.97 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (prot) 1719 3539 1538 3433 3530 3335 1810 1583 1787 1538
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Satd. Flow (perm) 1719 3539 1538 3433 3530 3335 1810 1583 1787 1538
Volume (vph) 40 1859 578 390 1173 20 590 40 420 30 20 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 42 1957 608 411 1235 21 621 42 442 32 21 32
RTOR Reduction (vph) 0 0 29 0 1 0 0 0 16 0 0 31
Lane Group Flow (vph) 42 1957 579 411 1255 0 621 42 426 0 53 1
Heavy Vehicles (%) 5% 2% 5% 2% 2% 2% 5% 5% 2% 2% 5% 5%
Turn Type Prot pm+ov Prot Split pm+ov Split Perm
Protected Phases 7 4 2 3 8 2 2 3 6 6
Permitted Phases 4 2 6
Actuated Green, G (s) 6.2 69.0 92.2 15.8 78.6 23.2 23.2 39.0 4.0 4.0
Effective Green, g (s) 6.2 70.0 94.2 15.8 79.6 24.2 24.2 40.0 4.0 4.0
Actuated g/C Ratio 0.05 0.54 0.72 0.12 0.61 0.19 0.19 0.31 0.03 0.03
Clearance Time (s) 4.0 5.0 5.0 4.0 5.0 5.0 5.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 82 1906 1114 417 2161 621 337 536 55 47
v/s Ratio Prot 0.02 c0.55 0.10 c0.12 0.36 c0.19 0.02 0.10 c0.03
v/s Ratio Perm 0.28 0.17 0.00
v/c Ratio 0.51 1.03 0.52 0.99 0.58 1.00 0.12 0.79 0.96 0.02
Uniform Delay, d1 60.4 30.0 7.9 57.0 15.2 52.9 44.1 41.2 62.9 61.1
Progression Factor 1.08 0.99 1.48 1.00 1.00 0.86 0.78 0.79 1.00 1.00
Incremental Delay, d2 1.8 19.4 0.1 39.9 0.4 34.0 0.7 7.1 107.4 0.2
Delay (s) 67.0 49.0 11.8 96.9 15.6 79.2 35.0 39.6 170.3 61.3
Level of Service E D B F B E D D F E
Approach Delay (s) 40.6 35.6 61.7 129.3
Approach LOS D D E F

Intersection Summary
HCM Average Control Delay 44.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 96.0% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
23: Neroly Road & Live Oak Ave 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 23

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.94 1.00 0.92 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3329 1770 3270 1770 1813 1770 1835
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1770 3329 1770 3270 1770 1813 1770 1835
Volume (vph) 20 387 254 150 387 399 114 274 60 361 275 30
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 21 407 267 158 407 420 120 288 63 380 289 32
RTOR Reduction (vph) 0 119 0 0 175 0 0 8 0 0 4 0
Lane Group Flow (vph) 21 555 0 158 652 0 120 343 0 380 317 0
Turn Type Prot Prot Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 2.9 19.3 12.3 28.7 8.6 21.0 19.9 32.3
Effective Green, g (s) 2.9 19.3 12.3 28.7 8.6 21.0 19.9 32.3
Actuated g/C Ratio 0.03 0.22 0.14 0.32 0.10 0.24 0.22 0.36
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 58 726 246 1060 172 430 398 670
v/s Ratio Prot 0.01 c0.17 c0.09 0.20 0.07 c0.19 c0.21 0.17
v/s Ratio Perm
v/c Ratio 0.36 0.76 0.64 0.62 0.70 0.80 0.95 0.47
Uniform Delay, d1 41.9 32.5 36.0 25.2 38.7 31.7 33.9 21.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 4.8 5.6 1.1 11.7 14.2 33.3 2.4
Delay (s) 45.7 37.3 41.7 26.3 50.3 45.9 67.2 24.0
Level of Service D D D C D D E C
Approach Delay (s) 37.5 28.8 47.1 47.4
Approach LOS D C D D

Intersection Summary
HCM Average Control Delay 38.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 88.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.5% ICU Level of Service D
Analysis Period (min) 15
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2030 PM & Proj no Ramps MITIGATION
25: Laurel Road & Empire Avenue 11/6/2006

5:00 pm Baseline Synchro 6 Report
Fehr & Peers Associates, Inc. Page 25

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 1770 3539 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 550 1517 310 110 1067 122 160 545 120 182 486 400
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 579 1597 326 116 1123 128 168 574 126 192 512 421
RTOR Reduction (vph) 0 0 138 0 0 78 0 0 102 0 0 28
Lane Group Flow (vph) 579 1597 188 116 1123 50 168 574 24 192 512 393
Turn Type Prot Perm Prot Perm Prot Perm Prot pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 8 2 6
Actuated Green, G (s) 20.0 51.0 51.0 8.0 39.0 39.0 11.9 20.8 20.8 13.0 21.9 41.9
Effective Green, g (s) 20.0 51.0 51.0 8.0 39.0 39.0 11.9 20.8 20.8 13.0 21.9 41.9
Actuated g/C Ratio 0.18 0.47 0.47 0.07 0.36 0.36 0.11 0.19 0.19 0.12 0.20 0.39
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 631 1659 742 130 1269 567 194 677 303 211 712 668
v/s Ratio Prot c0.17 c0.45 0.07 0.32 0.09 c0.16 c0.11 0.14 0.11
v/s Ratio Perm 0.12 0.03 0.02 0.14
v/c Ratio 0.92 0.96 0.25 0.89 0.88 0.09 0.87 0.85 0.08 0.91 0.72 0.59
Uniform Delay, d1 43.6 28.0 17.4 50.0 32.8 23.1 47.7 42.5 36.1 47.3 40.6 26.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.2 14.2 0.2 47.7 7.7 0.1 30.8 9.7 0.1 37.6 3.5 1.3
Delay (s) 61.8 42.2 17.6 97.6 40.5 23.2 78.5 52.1 36.3 84.9 44.1 27.9
Level of Service E D B F D C E D D F D C
Approach Delay (s) 43.5 43.7 54.9 45.0
Approach LOS D D D D

Intersection Summary
HCM Average Control Delay 45.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 108.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.5% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 3 SR 160 SB Ramps/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 100 0 293

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 RIGHT
STREET NAME:

THRU 694 ---> 1.1 (NO. OF LANES) 2.0<--- 494 THRU Wilbur

RIGHT 200 --- 1.1 0.0 0.0 0.0 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 0 0 0 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 SB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
SB RIGHT (R) 100 100 1720 0.0581

LEFT (L) 293 293 1720 0.1703 0.1703
------------------------------------------------------------------------
EB RIGHT (R) 200 200 1720 0.1163

THRU (T) 694 694 1720 0.4035
T + R 894 1720 0.5198 0.5198

------------------------------------------------------------------------
WB THRU (T) 494 494 3440 0.1436

LEFT (L) 110 110 1720 0.0640 0.0640
========================================================================

TOTAL VOLUME-TO-CAPACITY RATIO: 0.75
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 4 SR 160 NB Ramps/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 3-PHASE SIGNAL
----------- 0 0 0

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 350 --- 1.0 0.0 0.0 0.0 1.1 --- 222 RIGHT
STREET NAME:

THRU 637 ---> 2.0 (NO. OF LANES) 2.1<--- 554 THRU Wilbur

RIGHT 0 --- 0.0 1.0 0.0 1.0 0.0 --- 0 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 0 80 Urb=N, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: SR 160 NB Ramps
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 80 80 1720 0.0465 0.0465

LEFT (L) 50 50 1720 0.0291
------------------------------------------------------------------------
EB THRU (T) 637 637 3440 0.1852

LEFT (L) 350 350 1720 0.2035 0.2035
------------------------------------------------------------------------
WB RIGHT (R) 222 222 1720 0.1291

THRU (T) 554 554 3440 0.1610
T + R 776 3440 0.2256 0.2256

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.48
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 5 Bridgehead/Wilbur Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 5-PHASE SIGNAL
----------- 50 30 10

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.1 1.1 --- 10 RIGHT
STREET NAME:

THRU 364 ---> 1.1 (NO. OF LANES) 1.1<--- 402 THRU Wilbur

RIGHT 324 --- 1.1 1.0 1.1 1.1 1.0 --- 50 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 325 50 80 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 80 80 1650 0.0485

THRU (T) 50 50 1650 0.0303
LEFT (L) 325 325 1650 0.1970 0.1970
T + R 130 1650 0.0788

------------------------------------------------------------------------
SB RIGHT (R) 50 50 1650 0.0303

THRU (T) 30 30 1650 0.0182
LEFT (L) 10 10 1650 0.0061
T + R 80 1650 0.0485
T + L 40 1650 0.0242
T + R + L 90 1650 0.0545 0.0545

------------------------------------------------------------------------
EB RIGHT (R) 324 324 1650 0.1964

THRU (T) 364 364 1650 0.2206
LEFT (L) 30 30 1650 0.0182
T + R 688 1650 0.4170 0.4170

------------------------------------------------------------------------
WB RIGHT (R) 10 10 1650 0.0061

THRU (T) 402 402 1650 0.2436
LEFT (L) 50 50 1650 0.0303 0.0303
T + R 412 1650 0.2497

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.70
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 11 Bridgehead/Main Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 228 181 253

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 164 --- 1.0 1.0 1.0 2.0 1.0 --- 194 RIGHT
STREET NAME:

THRU 2217 ---> 3.1 (NO. OF LANES) 3.0<--- 1497 THRU Main

RIGHT 430 --- 1.1 2.1 2.2 1.1 1.0 --- 120 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 260 290 100 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Bridgehead
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 100 100 1650 0.0606

THRU (T) 290 290 3300 0.0879
LEFT (L) 260 260 3000 0.0867
T + R 390 3300 0.1182
T + L 550 4650 0.1183
T + R + L 650 4650 0.1398 0.1398

------------------------------------------------------------------------
SB RIGHT (R) 228 64 * 1650 0.0388

THRU (T) 181 181 1650 0.1097 0.1097
LEFT (L) 253 253 3000 0.0843

------------------------------------------------------------------------
EB RIGHT (R) 430 430 1650 0.2606

THRU (T) 2217 2217 4950 0.4479
LEFT (L) 164 164 1650 0.0994
T + R 2647 4950 0.5347 0.5347

------------------------------------------------------------------------
WB RIGHT (R) 194 55 * 1650 0.0333

THRU (T) 1497 1497 4950 0.3024
LEFT (L) 120 120 1650 0.0727 0.0727

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.86
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 13 Live Oak/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 184 641 458

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 292 --- 2.0 1.0 2.0 2.0 1.1 --- 389 RIGHT
STREET NAME:

THRU 2054 ---> 3.0 (NO. OF LANES) 3.1<--- 1417 THRU Main Street

RIGHT 271 --- 1.0 1.0 2.1 1.1 1.0 --- 137 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 218 453 214 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 214 214 1650 0.1297

THRU (T) 453 453 3300 0.1373
LEFT (L) 218 218 1650 0.1321
T + R 667 3300 0.2021 0.2021

------------------------------------------------------------------------
SB RIGHT (R) 184 23 * 1650 0.0139

THRU (T) 641 641 3300 0.1942
LEFT (L) 458 458 3000 0.1527 0.1527

------------------------------------------------------------------------
EB RIGHT (R) 271 53 * 1650 0.0321

THRU (T) 2054 2054 4950 0.4149 0.4149
LEFT (L) 292 292 3000 0.0973

------------------------------------------------------------------------
WB RIGHT (R) 389 389 1650 0.2358

THRU (T) 1417 1417 4950 0.2863
LEFT (L) 137 137 1650 0.0830 0.0830
T + R 1806 4950 0.3648

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.85
INTERSECTION LEVEL OF SERVICE: D

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 15 Neroly/Oakley Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 20 464 177

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 30 --- 1.0 1.1 1.1 1.0 1.1 --- 107 RIGHT
STREET NAME:

THRU 174 ---> 1.1 (NO. OF LANES) 1.1<--- 104 THRU Oakley

RIGHT 140 --- 1.1 1.0 1.1 1.1 1.0 --- 20 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 60 364 20 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Neroly
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 20 20 1650 0.0121

THRU (T) 364 364 1650 0.2206
LEFT (L) 60 60 1650 0.0364
T + R 384 1650 0.2327 0.2327

------------------------------------------------------------------------
SB RIGHT (R) 20 20 1650 0.0121

THRU (T) 464 464 1650 0.2812
LEFT (L) 177 177 1650 0.1073 0.1073
T + R 484 1650 0.2933

------------------------------------------------------------------------
EB RIGHT (R) 140 140 1650 0.0848

THRU (T) 174 174 1650 0.1055
LEFT (L) 30 30 1650 0.0182
T + R 314 1650 0.1903 0.1903

------------------------------------------------------------------------
WB RIGHT (R) 107 107 1650 0.0648

THRU (T) 104 104 1650 0.0630
LEFT (L) 20 20 1650 0.0121 0.0121
T + R 211 1650 0.1279

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.54
INTERSECTION LEVEL OF SERVICE: A

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 16 Live Oak/Oakley Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 38 661 310

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 47 --- 1.0 1.1 1.1 1.0 1.0 --- 249 RIGHT
STREET NAME:

THRU 290 ---> 1.1 (NO. OF LANES) 1.0<--- 210 THRU Oakley

RIGHT 30 --- 1.1 1.0 1.1 1.1 1.0 --- 60 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 50 549 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 549 549 1650 0.3327
LEFT (L) 50 50 1650 0.0303
T + R 609 1650 0.3691 0.3691

------------------------------------------------------------------------
SB RIGHT (R) 38 38 1650 0.0230

THRU (T) 661 661 1650 0.4006
LEFT (L) 310 310 1650 0.1879 0.1879
T + R 699 1650 0.4236

------------------------------------------------------------------------
EB RIGHT (R) 30 30 1650 0.0182

THRU (T) 290 290 1650 0.1758
LEFT (L) 47 47 1650 0.0285
T + R 320 1650 0.1939 0.1939

------------------------------------------------------------------------
WB RIGHT (R) 249 0 * 1650 0.0000

THRU (T) 210 210 1650 0.1273
LEFT (L) 60 60 1650 0.0364 0.0364

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.79
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 17 Empire/Oakley Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 150 688 150

| | |
^ | | | ^
| <--- v ---> | Split? Y

LEFT 250 --- 2.1 1.1 2.1 1.0 1.0 --- 80 RIGHT
STREET NAME:

THRU 60 ---> 1.1 (NO. OF LANES) 1.1<--- 50 THRU Oakley

RIGHT 380 --- 1.0 1.0 2.1 1.1 1.1 --- 80 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 389 720 30 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 30 30 1650 0.0182

THRU (T) 720 720 3300 0.2182
LEFT (L) 389 389 1650 0.2358 0.2358
T + R 750 3300 0.2273

------------------------------------------------------------------------
SB RIGHT (R) 150 150 1650 0.0909

THRU (T) 688 688 3300 0.2085
LEFT (L) 150 150 1650 0.0909
T + R 838 3300 0.2539 0.2539

------------------------------------------------------------------------
EB RIGHT (R) 380 0 * 1650 0.0000

THRU (T) 60 60 1650 0.0364
LEFT (L) 250 250 3000 0.0833
T + L 310 3000 0.1033 0.1033

------------------------------------------------------------------------
WB RIGHT (R) 80 0 * 1650 0.0000

THRU (T) 50 50 1650 0.0303
LEFT (L) 80 80 1650 0.0485
T + L 130 1650 0.0788 0.0788

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.67
INTERSECTION LEVEL OF SERVICE: B

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=



CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 18 Empire Avenue/Main Street Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 6-PHASE SIGNAL
----------- 30 20 30

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 40 --- 1.0 1.0 1.1 1.1 1.1 --- 20 RIGHT
STREET NAME:

THRU 1859 ---> 2.0 (NO. OF LANES) 2.1<--- 1173 THRU Main Street

RIGHT 578 --- 1.5 2.0 1.0 1.5 2.0 --- 390 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 590 40 420 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? Y

STREET NAME: Empire Avenue
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 420 206 * 1650 0.1248

THRU (T) 40 40 1650 0.0242
LEFT (L) 590 590 3000 0.1967 0.1967

------------------------------------------------------------------------
SB RIGHT (R) 30 0 * 1650 0.0000

THRU (T) 20 20 1650 0.0121
LEFT (L) 30 30 1650 0.0182
T + L 50 1650 0.0303 0.0303

------------------------------------------------------------------------
EB RIGHT (R) 578 254 * 1650 0.1539

THRU (T) 1859 1859 3300 0.5633 0.5633
LEFT (L) 40 40 1650 0.0242

------------------------------------------------------------------------
WB RIGHT (R) 20 20 1650 0.0121

THRU (T) 1173 1173 3300 0.3555
LEFT (L) 390 390 3000 0.1300 0.1300
T + R 1193 3300 0.3615

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.92
INTERSECTION LEVEL OF SERVICE: E

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 23 Live Oak/Neroly Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 30 275 361

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 20 --- 1.0 1.1 1.1 1.0 1.1 --- 399 RIGHT
STREET NAME:

THRU 387 ---> 2.1 (NO. OF LANES) 2.1<--- 387 THRU Neroly

RIGHT 254 --- 1.1 1.0 1.1 1.1 1.0 --- 150 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 114 274 60 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Live Oak
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 60 60 1650 0.0364

THRU (T) 274 274 1650 0.1661
LEFT (L) 114 114 1650 0.0691
T + R 334 1650 0.2024 0.2024

------------------------------------------------------------------------
SB RIGHT (R) 30 30 1650 0.0182

THRU (T) 275 275 1650 0.1667
LEFT (L) 361 361 1650 0.2188 0.2188
T + R 305 1650 0.1848

------------------------------------------------------------------------
EB RIGHT (R) 254 254 1650 0.1539

THRU (T) 387 387 3300 0.1173
LEFT (L) 20 20 1650 0.0121
T + R 641 3300 0.1942 0.1942

------------------------------------------------------------------------
WB RIGHT (R) 399 399 1650 0.2418

THRU (T) 387 387 3300 0.1173
LEFT (L) 150 150 1650 0.0909 0.0909
T + R 786 3300 0.2382

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.71
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=

CCTALOS Software ver. 2.35 by TJKM Transportation Consultants
========================================================================
Condition: 2030 With Project NO RAMPS MITIGATION 12/18/06
========================================================================
INTERSECTION 25 Empire/Laurel Oakley
Count Date Time Peak Hour PM
------------------------------------------------------------------------
CCTA METHOD RIGHT THRU LEFT 8-PHASE SIGNAL
----------- 400 486 182

| | |
^ | | | ^
| <--- v ---> | Split? N

LEFT 550 --- 2.0 1.0 2.0 1.0 1.0 --- 122 RIGHT
STREET NAME:

THRU 1517 ---> 2.0 (NO. OF LANES) 2.0<--- 1067 THRU Laurel

RIGHT 310 --- 1.0 1.0 2.0 1.0 1.0 --- 110 LEFT
| <--- ^ ---> |
v | | | v

N | | | SIG WARRANTS:
W + E 160 545 120 Urb=Y, Rur=Y

S LEFT THRU RIGHT Split? N

STREET NAME: Empire
========================================================================

ORIGINAL ADJUSTED V/C CRITICAL
MOVEMENT VOLUME VOLUME* CAPACITY RATIO V/C

------------------------------------------------------------------------
NB RIGHT (R) 120 10 * 1650 0.0061

THRU (T) 545 545 3300 0.1652 0.1652
LEFT (L) 160 160 1650 0.0970

------------------------------------------------------------------------
SB RIGHT (R) 400 98 * 1650 0.0594

THRU (T) 486 486 3300 0.1473
LEFT (L) 182 182 1650 0.1103 0.1103

------------------------------------------------------------------------
EB RIGHT (R) 310 150 * 1650 0.0909

THRU (T) 1517 1517 3300 0.4597 0.4597
LEFT (L) 550 550 3000 0.1833

------------------------------------------------------------------------
WB RIGHT (R) 122 0 * 1650 0.0000

THRU (T) 1067 1067 3300 0.3233
LEFT (L) 110 110 1650 0.0667 0.0667

========================================================================
TOTAL VOLUME-TO-CAPACITY RATIO: 0.80
INTERSECTION LEVEL OF SERVICE: C

========================================================================
* ADJUSTED FOR RIGHT TURN ON RED
INT=2030_WP.INT,VOL=2030_WP.PM,CAP=
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APPENDIX C - MODEL VALIDATION RESULTS 

The CCTA Decennial Countywide Travel Demand Model is available in scenarios that represent years 2000, 
2010, 2020, and 2030.  In order to develop a model that closely reflects current conditions in the study area to 
serve as a baseline for future analysis, Fehr & Peers modified the CCTA Travel Demand Model to develop a year 
2005 scenario.  The roadway network for the 2005 scenario was based on the 2000 roadway network and 
modified to include roadway improvements within the City of Oakley and surrounding areas that have been 
completed since year 2000.  The land use input data for the 2005 scenario was developed by interpolating 
between the model land uses for years 2000 and 2010.  The 2005 land uses within the City of Oakley and the 
surrounding areas were further refined to reflect specific development projects that were constructed between 
2000 and 2005.   

As required by CCTA’s Technical Procedures, a sub-area model validation exercise was conducted.  The 
forecasted 2005 AM and PM peak hour volumes produced by the model were compared with counts collected in 
Oakley and northeast Antioch between 2004 and 2006.  The model input parameters, such as roadway speeds, 
were further adjusted to better validate the baseline 2005 AM and PM peak hour scenarios.   

Table C-1 summarizes the results of the validation test for the AM peak hour.  The 2005 AM peak hour model 
satisfies five of the seven CCTA peak hour validation criteria.  In comparison to the existing intersection counts, 
the 2005 AM peak hour model underestimates volumes by about 10 to 20 percent.  The underestimation is across 
the study area and not in isolated areas.  In addition, the underestimation would likely continue to occur in the 
future year model scenarios.  The model results are not being used directly for analysis, but rather are 
“Furnessed.”  So, the underestimation in both the existing baseline and future forecasts are accounted for in the 
“Furness” process.  As shown in Table C-2, the 2005 PM peak hour model satisfies all seven of the CCTA peak 
hour validation criteria. 
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TABLE C-1 
CITY OF OAKLEY SUB-AREA MODEL VALIDATION RESULTS 

AM PEAK HOUR 

Validation Test 
Number of 

Counts 
Number

Meeting Target
Percent Within 

Target 
Validation 

Target 
Is Target 

Met?

Arterials with 10,000+ Vehicles 
Within 30% 56 33 59% 75% No 

Arterials with 10,000+ Vehicles 
Within 15% 56 17 30% 50% No 

Intersections with 1,000+ veh/hr 
within 20% of Counts 17 10 59% 50% Yes 

Intersections with 500-1,000 
veh/hr within 20% of Counts 11 8 73% 30% Yes 

All Intersections within 30% of 
Counts 29 23 79% 75% Yes 

All Intersections within 15% of 
Counts 29 15 52% 50% Yes 

Source:  Fehr & Peers, 2006. 

TABLE C-2 
CITY OF OAKLEY SUB-AREA MODEL VALIDATION RESULTS 

PM PEAK HOUR 

Validation Test 
Number of 

Counts 
Number

Meeting Target
Percent Within 

Target 
Validation 

Target 
Is Target 

Met?

Arterials with 10,000+ Vehicles 
Within 30% 56 48 86% 75% Yes 

Arterials with 10,000+ Vehicles 
Within 15% 56 33 59% 50% Yes 

Intersections with 1,000+ veh/hr 
within 20% of Counts 18 14 78% 50% Yes 

Intersections with 500-1,000 
veh/hr within 20% of Counts 11 9 82% 30% Yes 

All Intersections within 30% of 
Counts 29 27 93% 75% Yes 

All Intersections within 15% of 
Counts 29 21 72% 50% Yes 

Source:  Fehr & Peers, 2006. 
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APPENDIX D: 
NEAR TERM APPROVED PROJECT LIST 
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APPENDIX E - SUPPLEMENTAL CUMULATIVE ANALYSIS -
NO RAMPS BETWEEN SR 160 AND SR 4 BYPASS 

The completion of the connector ramps between SR 4 Bypass and SR 160 is currently not fully funded.  The 
results of a supplemental analysis without the completion of these ramps is presented in this appendix.  The 
impacts and mitigations presented in this Appendix would be applicable instead of the ones presented in Chapter 
5 if the connector ramps are not constructed.  Analysis methods and assumptions are the same as the 
Cumulative Conditions analysis presented in Chapter 5, with the exception that the CCTA Decennial Countywide 
Travel Demand Model for the year 2030 was executed without these ramps.  The Cumulative (2030) No Ramps 
No Project conditions AM and PM peak hour intersection volumes are presented on Figure E-1.  In comparison to 
the Cumulative (2030) conditions intersection volumes presented on Figure 11, without the SR 160 – SR 4 
Bypass connector ramps, more traffic would use other north-south corridors such as Empire Avenue, Live Oak 
Avenue, and Neroly Road/Bridgehead Road. 

ANALYSIS OF CUMULATIVE NO RAMPS NO PROJECT CONDITIONS 

The Cumulative (year 2030) No Ramps No Project conditions analysis was performed using the same methods 
previously discussed.  Table E-1 summarizes the intersection LOS analysis results of the Cumulative No Project 
conditions.  Appendix B contains the LOS calculation worksheets.  In general, most study intersections operate at 
the same LOS regardless of the connector ramps.  Some intersections would operate at a worse LOS due to the 
higher north-south traffic volumes.  Based on the analysis, the following intersections would operate at 
unacceptable conditions under the Cumulative No Ramps No Project conditions.  These intersections would 
operate at unacceptable conditions regardless of the connector ramps under the Cumulative No Project 
conditions:

#2 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/Vierra Avenue 
intersection would operate at LOS E (delay = 41 seconds) during the PM peak hour.  However, the 
intersection volumes would not satisfy the MUTCD peak hour signal warrant.   

#3 The stop-controlled southbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
southbound ramps intersection would operate at LOS F (delay > 60 seconds) during both AM and PM 
peak hour, and the intersection would satisfy the MUTCD peak hour signal warrant. 

#4 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
northbound ramps intersection would operate at LOS F (delay > 60 seconds) during both AM and PM 
peak hour, and the intersection would satisfy the MUTCD peak hour signal warrant. 

#5 The all-way stop-controlled Wilbur Avenue/Bridgehead Road intersection would operate at LOS F (delay 
> 60 seconds) during both AM and PM peak hours.  The intersection would satisfy the MUTCD peak hour 
signal warrant. 

#15 The all-way stop-controlled Oakley Road/Neroly Road intersection would operate at LOS F during both 
AM and PM peak hours (delay >60 seconds).  The intersection would satisfy the MUTCD peak hour 
signal warrant. 

#16 The all-way stop-controlled Oakley Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds) during both AM and PM peak hour and would satisfy the MUTCD peak hour signal warrant. 
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TABLE E-1 
CUMULATIVE (2030) NO RAMPS WITH AND WITHOUT PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CUMULATIVE NO PROJECT CUMULATIVE WITH PROJECT
CCTALOS HCM CCTALOS HCM 

Intersection Control1 Peak Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

1.  Wilbur Avenue/Minaker 
Drive Signal 

AM
PM

0.35
0.38

A
A

11
9

B
A

0.36
0.40

A
A

11
9

B
A

2. Wilbur Avenue/Viera Avenue SSSC 
AM
PM

--
--

--
--

3 (35) 
2 (41)

A (D) 
A (E)

--
--

--
--

4 (41) 
4 (59)

A (E)
A (F)

3. Wilbur Avenue/SR 160 SB 
Ramps

SSSC AM 
PM

--
--

--
--

>60 (>60)
>60 (>60)

F (F)
F (F) 

--
--

--
--

>60 (>60)
>60 (>60)

F (F)
F (F)

4. Wilbur Avenue/SR 160 NB 
Ramps SSSC

AM
PM

--
--

--
--

20 (>60)
10 (>60)

C (F)
A (F)

--
--

--
--

27 (>60)
15 (>60)

D (F)
B (F)

5. Wilbur Avenue/Bridgehead 
Road AWSC

AM
PM

--
--

--
--

>60 
>60

F
F

--
--

--
--

>60 
>60 

F
F

6. East 18th Street/Hillcrest 
Avenue Signal 

AM
PM

0.49
0.74

A
C

21
40

C
D

0.51
0.78

A
C

23
42

C
D

7. East 18th Street/Viera 
Avenue Signal 

AM
PM

0.42
0.51

A
A

7
7

A
A

0.44
0.55

A
A

7
8

A
A

8. East 18th Avenue/Phillips 
Lane Signal 

AM
PM

0.31
0.52

A
A

19
24

B
C

0.34
0.59

A
A

19
21

B
C

9. Main Street/SR 160 SB 
Ramps Signal 

AM
PM

0.54
0.70

A
B

17
27

B
C

0.59
0.80

A
C

17
30

B
C

10. Main Street/SR 160 NB 
Ramps Signal 

AM
PM

0.55
0.69

A
B

11
21

B
C

0.60
0.78

A
C

11
28

B
C

11. Main Street/Bridgehead 
Road/Neroly Road Signal 

AM
PM

0.64
0.83

B
D

27
44

C
D

0.72
0.95

C
E

32
62

C
E

12. Main Street/Sandy Lane Signal 
AM
PM

0.33
0.54

A
A

5
6

A
A

0.42
0.70

A
B

10
13

A
B

13. Main Street/Live Oak 
Avenue Signal 

AM
PM

0.62
0.67

B
B

24
28

C
C

0.76
0.92

C
E

36
64

D
E

14. Main Street/Big Break Road Signal 
AM
PM

0.73
0.77

C
C

21
25

C
C

0.80
0.89

C
D

22
34

C
C

15. Oakley Road/Neroly Road AWSC 
AM
PM

--
--

--
--

>60 
>60

F
F

--
--

--
--

>60 
>60

F
F

16. Oakley Road/Live Oak 
Avenue AWSC

AM
PM

--
--

--
--

>60 
>60

F
F

--
--

--
--

>60 
>60

F
F
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TABLE E-1 
CUMULATIVE (2030) NO RAMPS WITH AND WITHOUT PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CUMULATIVE NO PROJECT CUMULATIVE WITH PROJECT
CCTALOS HCM CCTALOS HCM 

Intersection Control1 Peak Hour V/C Ratio2 LOS Delay3 LOS V/C Ratio2 LOS Delay3 LOS

17. Oakley Road/Empire 
Avenue Signal 

AM
PM

0.54
0.74

A
C

22
45

C
D

0.58
0.83

A
D

23
53

C
D

18. Main Street/Empire Avenue Signal 
AM
PM

0.60
0.91

A
E

26
56

C
E

0.65
1.03

B
F

28
80

C
F

19. Main Street/Vintage 
Parkway Signal 

AM
PM

0.24
0.30

A
A

8
7

A
A

0.28
0.38

A
A

8
7

A
A

20. Main Street/O’Hara Avenue Signal 
AM
PM

0.43
0.66

A
B

13
16

B
B

0.51
0.83

A
D

14
27

B
C

21. Cypress Road/Empire 
Avenue Signal 

AM
PM

0.48
0.53

A
A

13
18

B
B

0.51
0.60

A
A

15
19

B
B

22. Cypress Road/Main Street Signal 
AM
PM

0.69
0.77

B
C

32
50

C
D

0.73
0.84

C
D

42
53

D
D

23. Neroly Road/Live Oak 
Avenue AWSC

AM
PM

--
--

--
--

>60 
>60

F
F

--
--

--
--

>60 
>60

F
F

24. Laurel Road/Live Oak 
Avenue Signal 

AM
PM

0.63
0.69

B
B

21
21

C
C

0.67
0.78

B
C

28
29

C
C

25. Laurel Road/Empire Avenue Signal 
AM
PM

1.03
1.02

F
F

75
95

E
F

1.04
1.06

F
F

80
>100

E
F

26. Bridgehead Road/Project 
Driveway N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.50
0.43

A
A

8
11

A
B

27. Main Street/Project 
Driveway Center N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.39
0.58

A
A

2
9

A
A

28. Main Street/Project 
Driveway East N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.42
0.57

A
A

2
5

A
A

29. Live Oak Avenue/Project 
Driveway  N/A/Signal

AM
PM

--
--

--
--

--
--

--
--

0.41
0.80

A
C

10
38

A
D

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.
Delay for worst approach is shown in brackets.   

Source: Fehr & Peers, 2006.
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#25 The signalized Laurel Road/Empire Avenue intersection would operate at LOS F during both AM and PM 
peak hours (v/c = 1.03 and delay = 75 seconds during the AM peak hour and v/c = 1.02 and delay = 95 
seconds during the PM peak hour). 

The following intersections would operate at acceptable service levels under Cumulative With Ramps No Project 
conditions.  However, they would operate at unacceptable service levels under Cumulative No Ramps No Project 
conditions:

#18 The signalized Main Street/Empire Avenue intersection would operate at an LOS E during the PM peak 
hour (v/c = 0.91 and delay = 56 seconds). 

#23 The all-way stop-controlled Neroly Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds) during both AM and PM peak hour and would satisfy the MUTCD peak hour signal warrant.  

CUMULATIVE NO RAMPS WITH PROJECT CONDITIONS 

The AM and PM peak hour traffic volumes generated by the project and described in Chapter 3 were added to the 
Cumulative No Ramps No Project conditions traffic volumes to estimate the Cumulative No Ramps With Project 
volumes.  The AM and PM peak hour traffic volumes are shown on Figure E-2.   

Table E-1 summarizes the intersection LOS analysis results of the Cumulative No Ramps With Project conditions.  
Appendix B contains the LOS calculation worksheets.  Based on significance criteria presented in Chapter 1, the 
following study intersections would continue to operate at unacceptable service levels under Cumulative No 
Ramps With Project conditions.  These intersections would operate at unacceptable service levels regardless of 
the proposed project.  However, the proposed project would contribute to the unacceptable service levels: 

#2 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/Vierra Avenue 
intersection would operate at LOS E during the AM peak hour (delay = 41 seconds) and LOS F (delay = 
59 seconds) during the PM peak hour.  However, the intersection volumes would not satisfy the MUTCD 
peak hour signal warrant.  Thus, the proposed project would not cause a significant impact at this 
intersection under Cumulative No Ramps With Project conditions. 

#3 The stop-controlled southbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
southbound ramps intersection would operate at LOS F (delay > 60 seconds) during both AM and PM 
peak hour, and the intersection would satisfy the MUTCD peak hour signal warrant. 

#4 The stop-controlled northbound approach at the side-street stop-controlled Wilbur Avenue/SR 160 
northbound ramps intersection would operate at LOS F during both AM and PM peak hours (delay > 60 
seconds).  The intersection would satisfy the MUTCD peak hour signal warrant.  

#5 The all-way stop-controlled Wilbur Avenue/Bridgehead Road intersection would operate at LOS F (delay 
> 60 seconds) during both AM and PM peak hours.  The intersection would satisfy the MUTCD peak hour 
signal warrant. 

#15 The all-way stop-controlled Oakley Road/Neroly Road intersection would operate at LOS F (delay > 60 
seconds) during both AM and PM peak hours.  The intersection would satisfy the MUTCD peak hour 
signal warrant. 

#16 The all-way stop-controlled Oakley Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds) during both AM and PM peak hours and would satisfy the MUTCD peak hour signal warrant. 
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#18 The signalized Main Street/Empire Avenue intersection would operate at LOS F (v/c = 1.03 and delay = 
80 seconds) 

#23 The all-way stop-controlled Neroly Road/Live Oak Avenue intersection would operate at LOS F (delay > 
60 seconds) during both AM and PM peak hours.  The intersection would satisfy the MUTCD peak hour 
signal warrant. 

#25 The signalized Laurel Road/Empire Avenue intersection would operate at LOS F during both AM and PM 
peak hours (v/c = 1.04 and delay = 80 seconds during the AM peak hour and v/c = 1.06 and delay > 100 
seconds during the PM peak hour). 

The following intersections would operate at acceptable service levels under Cumulative No Ramp No Project 
conditions.  The addition of project would cause the LOS at these intersections to decline under the No Ramp 
condition to an unacceptable level: 

#11 The signalized Main Street/Neroly Road/Bridgehead Road intersection would operate at LOS E during the 
PM peak hour (v/c = 0.95 and delay = 62 seconds).  

#13 The signalized Main Street/Live Oak Avenue intersection would operate at LOS E during the PM peak 
hour (v/c = 0.92 and delay = 64 seconds).  

CUMULATIVE INTERSECTION IMPACTS AND MITIGATIONS 

Based on the application of the significance criteria presented in Table 3, ten significant impacts were identified.  
Eight of the impacts are at the same intersections as Cumulative With Ramps Conditions impacts presented in 
Chapter 5.  Two impacts, Impacts E-4 and E-5, would only occur if the connector ramps are not constructed.  
Impacts and mitigation measures for the Cumulative No Ramps conditions are described below. 

IMPACT E-1: The addition of project traffic to side-street stop-controlled Wilbur Avenue/SR 160 
southbound ramps intersection (#3) would contribute to the unacceptable LOS F 
conditions during both AM and PM peak hours.  The forecasted PM peak hour 
intersection volumes would also satisfy the MUTCD peak hour signal warrant.  
This is a significant impact under Cumulative No Ramps With Project conditions 
because the proposed project would contribute to the unacceptable LOS at the 
intersection. 

ANALYSIS: The stop-controlled southbound approach of the intersection would operate at 
unacceptable LOS F (delay > 60 seconds) during both AM and PM peak hours 
regardless of the proposed project.  The proposed project would contribute to the 
unacceptable conditions by adding traffic to the intersection.  This impact is also 
significant under Cumulative With Ramps With Project conditions and is similar to 
Impact 4. 

MITIGATION MEASURE E-1: Mitigation of the unacceptable conditions at Wilbur Avenue/SR 160 southbound 
ramps intersection shall be achieved by implementing Mitigation Measure 4. 

The Wilbur Avenue/SR 160 southbound ramps intersection would operate at acceptable LOS during the AM peak 
hour (LOS A [v/c = 0.56 based on CCTALOS] and LOS B [delay =16 seconds] based on HCM) and acceptable 
LOS C (v/c = 0.75 and delay = 28 seconds) during the PM peak hour with implementation of this mitigation 
measure.  This impact would be reduced to a less-than-significant level with the implementation of this 
mitigation measure. 
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IMPACT E-2: The addition of project traffic to side-street stop-controlled Wilbur Avenue/SR 160 
northbound ramps intersection (#4) would contribute to the unacceptable LOS F 
conditions during both AM and PM peak hours.  The forecasted AM and PM peak 
hour intersection volumes would also satisfy the MUTCD peak hour signal 
warrant.  This is a significant impact under Cumulative No Ramps With Project 
conditions because the proposed project would contribute to the unacceptable 
LOS at the intersection. 

ANALYSIS: The stop-controlled northbound approach of the intersection would operate at 
unacceptable LOS F (delay > 60 seconds) during both AM and PM peak hours 
regardless of the proposed project.  The proposed project would contribute to the 
unacceptable conditions by adding traffic to the intersection.  This impact is also 
significant under Cumulative With Ramps With Project conditions and is similar to 
Impact 5. 

MITIGATION MEASURE E-2: Mitigation of the unacceptable conditions at Wilbur Avenue/SR 160 northbound 
ramps intersection shall be achieved by implementing Mitigation Measure 5.   

The Wilbur Avenue/SR 160 northbound ramps intersection would operate at acceptable LOS during both AM and 
PM peak hours (the intersection would operate at LOS A [v/c = 0.47 during the AM peak hour and v/c = 0.48 
during the PM peak hour] based on CCTALOS and would operate at LOS A [delay = 9 seconds] during the AM 
peak hour and LOS B [delay = 14 seconds] during the PM peak hour] based on HCM) with implementation of this 
mitigation measure.  This impact would be reduced to a less-than-significant level with the implementation of 
this mitigation measure. 

IMPACT E-3: The addition of project traffic to all-way stop-controlled Wilbur Avenue/ 
Bridgehead Road intersection (#5) would contribute to the unacceptable LOS F 
conditions during both AM and PM peak hours.  The forecasted AM and PM peak 
hour intersection volumes would also satisfy the MUTCD peak hour signal 
warrant.  This is a significant impact under Cumulative No Ramps With Project 
conditions because the proposed project would contribute to the unacceptable 
LOS at the intersection. 

ANALYSIS: The all-way stop-controlled intersection would operate at unacceptable LOS F 
(delay > 60 seconds) during both AM and PM peak hours regardless of the 
proposed project.  The proposed project would contribute to the unacceptable 
conditions by adding traffic to the intersection during both AM and PM peak 
hours.  This impact is also significant under Cumulative With Ramps With Project 
conditions and is similar to Impact 6. 

MITIGATION MEASURE E-3: Mitigation of the unacceptable conditions at Wilbur Avenue/Bridgehead Road 
intersection shall be achieved by implementing Mitigation Measure 6. 

The Wilbur Avenue/Bridgehead Road intersection would operate at acceptable LOS during both AM and PM peak 
hours (during the AM peak hour, the intersection would operate at LOS C [v/c = 0.77] based on CCTALOS and 
LOS D [delay = 46 seconds]; and during the PM peak hour, the intersection would operate at LOS B [v/c = 0.70] 
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based on CCTALOS and LOS C [delay = 34 seconds]) with implementation of this mitigation measure.  This 
impact would be reduced to a less-than-significant level with the implementation of this mitigation measure. 

IMPACT E-4: The addition of project traffic would cause the signalized Main Street/Neroly 
Road/Bridgehead Road intersection (#11) to operate at unacceptable LOS E 
during the PM peak hour, causing a significant impact under Cumulative No 
Ramps With Project conditions.  

ANALYSIS: The intersection would operate at an acceptable LOS D under Cumulative No 
Ramps No Project conditions (v/c = 0.83 and delay = 44 seconds) during the PM 
peak hour.  The proposed project would cause the intersection to operate at 
unacceptable LOS E (v/c = 0.95 and delay = 62 seconds) during the PM peak 
hour.  The intersection would operate at a deficient level due to project traffic 
added to all approaches of the intersection.  This impact is not significant under 
the Cumulative With Ramps With Project conditions. 

MITIGATION MEASURE E-4: Mitigation of the unacceptable conditions at Main Street/Neroly Road/Bridgehead 
Road intersection shall be achieved by converting the second exclusive left-turn 
lane to a share left-turn/through lane on the northbound approach.  This 
improvement is not included in any funding document.  The proposed project 
shall construct this improvement. 

The Main Street/Neroly Road/Bridgehead Road intersection would operate at LOS D (v/c = 0.86 and delay = 46 
seconds) during the PM peak hour with implementation of this mitigation measure.  This impact would be reduced 
to a less-than-significant level with the implementation of this mitigation measure. 

IMPACT E-5: The addition of project traffic would cause the signalized Main Street/Live Oak 
Avenue intersection (#13) to operate at unacceptable LOS E during the PM peak 
hour, causing a significant impact under Cumulative No Ramps With Project 
conditions.

ANALYSIS: The intersection would operate at an acceptable LOS under Cumulative No 
Ramps No Project conditions (LOS B [v/c = 0.67] based on CCTALOS and LOS 
C [delay = 28 seconds] based on HCM) during the PM peak hour.  The proposed 
project would cause the intersection to operate at unacceptable LOS E (v/c = 
0.92 and delay = 64 seconds) during the PM peak hour.  The intersection would 
operate at a deficient level due to project traffic added to the all approaches of 
the intersection.  This impact is not significant under the Cumulative With Ramps 
With Project conditions. 

MITIGATION MEASURE E-5: Mitigation of the unacceptable conditions at Main Street/Live Oak Avenue 
intersection shall be achieved by adding an exclusive right-turn lane on the 
southbound approach.  This improvement is not is included in any funding 
document.  The proposed project shall construct this improvement. 
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The Main Street/Live Oak Avenue intersection would operate at LOS D (v/c = 0.85 and delay = 48 seconds) 
during the PM peak hour with implementation of this mitigation measure.  This impact would be reduced to a less-
than-significant level with the implementation of this mitigation measure. 

IMPACT E-6: The addition of project traffic to the all-way stop-controlled Oakley Road/Neroly 
Road intersection (#15) would contribute to unacceptable LOS F conditions 
during both AM and PM peak hours.  The forecasted AM and PM peak hour 
intersection volumes would also satisfy the MUTCD peak hour signal warrant.  
This is a significant impact under Cumulative No Ramps With Project conditions 
because the proposed project would contribute to the unacceptable LOS at the 
intersection. 

ANALYSIS: The all-way stop-controlled intersection would operate at unacceptable LOS F 
(delay > 60 seconds) during both AM and PM peak hours regardless of the 
proposed project.  The proposed project would contribute to the already 
unacceptable conditions by adding additional northbound and southbound traffic 
to the intersection during both AM and PM peak hours. This impact is also 
significant under Cumulative With Ramps With Project conditions and is similar to 
Impact 7. 

MITIGATION MEASURE E-6: Mitigation of the unacceptable conditions at the Oakley Road/Neroly Road 
intersection shall be achieved by implementing Mitigation Measure 7. 

The Oakley Road/Neroly Road intersection would operate at acceptable LOS (LOS A [v/c = 0.59 during the AM 
peak hour and v/c = 0.54 during the PM peak hour] based on CCTALOS and LOS C [delay = 29 seconds during 
the AM peak hour and delay = 27 seconds during the PM peak hour] based on HCM) with implementation of this 
mitigation measure.  This impact would be reduced to a less-than-significant level with the implementation of 
this mitigation measure. 

IMPACT E-7: The addition of project traffic to the all-way stop-controlled Oakley Road/Live Oak 
Avenue intersection (#16) would contribute to unacceptable LOS F conditions 
during both AM and PM peak hours.  The forecasted AM and PM peak hour 
intersection volumes would also satisfy the MUTCD peak hour signal warrant.  
This is a significant impact under Cumulative No Ramps With Project conditions 
because the proposed project would contribute to the unacceptable LOS at the 
intersection. 

ANALYSIS: The all-way stop-controlled intersection would operate at unacceptable LOS F 
(delay > 60 seconds) during both AM and PM peak hours regardless of the 
proposed project.  The proposed project would contribute to the already 
unacceptable conditions by adding additional northbound and southbound traffic 
to the intersection during both AM and PM peak hours.  This impact is also 
significant under Cumulative With Ramps With Project conditions and is similar to 
Impact 8. 

MITIGATION MEASURE E-7: Mitigation of the unacceptable conditions at the Oakley Road/Live Oak Avenue 
intersection shall be achieved by implementing Mitigation Measure 2. 
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The Oakley Road/Live Oak Avenue intersection would operate at acceptable LOS (LOS A [v/c = 0.60] based on 
CCTALOS and LOS C [delay = 27 seconds] based on HCM during the AM peak hour; and LOS C [v/c = 0.79] 
based on CCTALOS and LOS D [delay = 43 seconds] based on HCM during the PM peak hour) with 
implementation of this mitigation measure.  This impact would be reduced to a less-than-significant level with 
the implementation of this mitigation measure. 

IMPACT E-8: The addition of project traffic would cause the signalized Main Street/Empire 
Avenue intersection (#18) to operate at unacceptable LOS F during the PM peak 
hour, causing a significant impact under Cumulative No Ramps With Project 
conditions.

ANALYSIS: The intersection would operate at unacceptable LOS E (v/c = 0.91 and delay = 
56 seconds) during the PM peak hour under Cumulative No Ramps No Project 
conditions.  The proposed project would cause the intersection to operate at 
unacceptable LOS F (v/c = 1.03 and delay = 80 seconds) during the PM peak 
hour.  The intersection would operate at a deficient level due to project traffic 
added to northbound left, westbound through, and eastbound through and right 
movements at the intersection.  This impact is also significant under Cumulative 
With Ramps With Project conditions and is similar to Impact 9. 

MITIGATION MEASURE E-8: Mitigation of the unacceptable conditions at the Main Street/Empire Avenue 
intersection shall be achieved by implementing Mitigation Measure 9. 

The Main Street/Empire Avenue intersection would operate at LOS D (delay = 45 seconds) during the PM peak 
hour based on the HCM method with implementation of this mitigation measure.  However, the intersection would 
continue to operate at LOS E (v/c = 0.92) based on the CCTALOS method.  The CCTALOS method analyzes the 
intersection as an isolated intersection and does not account for the effects of the nearby Empire Avenue/Oakley 
Road intersection or the vehicle platooning on Main Street resulting from the upstream signals on both eastbound 
and westbound Main Street.  Since the HCM method accounts for these effects, its results are estimated to be 
more accurate for the Main Street/Empire Avenue intersection.  This impact would be reduced to a less-than-
significant level with the implementation of this mitigation measure.  Traffic operations at the Oakley Road/ 
Empire Avenue intersection (#17) would also improve with the implementation of this mitigation measure. 

IMPACT E-9: The addition of project traffic to the all-way stop-controlled Neroly Road/Live Oak 
Avenue intersection (#23) would contribute to unacceptable LOS F conditions 
during both AM and PM peak hours.  The forecasted AM and PM peak hour 
intersection volumes would also satisfy the MUTCD peak hour signal warrant.  
This is a significant impact under Cumulative No Ramps With Project conditions. 

ANALYSIS: The all-way stop-controlled intersection would operate at unacceptable LOS F 
(delay > 60 seconds) during both AM and PM peak hours regardless of the 
proposed project.  The proposed project would contribute to the unacceptable 
conditions due to project traffic added to the southbound through and left-turn, 
northbound through, and westbound right-turn movements at the intersection.  
This impact is also significant under Cumulative With Ramps With Project 
conditions and is similar to Impact 10. 
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MITIGATION MEASURE E-9: Mitigation of the unacceptable conditions at the Neroly Road/Live Oak Avenue 
intersection shall be achieved by implementing Mitigation Measure 3. 

The Neroly Road/Live Oak Avenue intersection would operate at acceptable LOS (LOS A [v/c = 0.55] based on 
CCTALOS and LOS C [delay = 28 seconds] based on HCM during the AM peak hour; and LOS C [v/c = 0.71] 
based on CCTALOS and LOS D [delay = 39 seconds] based on HCM during the PM peak hour) with 
implementation of this mitigation measure.  This impact would be reduced to a less-than-significant level with 
the implementation of this mitigation measure. 

IMPACT E-10: The addition of project traffic to the signalized Laurel Road/Empire Avenue 
intersection (#25) would contribute to the unacceptable LOS F conditions during 
both AM and PM peak hours.   

ANALYSIS: The intersection would operate at an unacceptable LOS F during both AM and 
PM peak hours under Cumulative No Ramps No Project conditions (v/c = 1.03 
and delay = 75 seconds during the AM peak hour, and v/c = 1.02 and delay = 95 
seconds during the PM peak hour).  The intersection would continue to operate 
at unacceptable LOS F conditions (v/c = 1.04 and delay = 80 seconds during the 
AM peak hour, and v/c = 1.06 and delay > 100 seconds during the PM peak 
hour) with the addition of project generated traffic.  The intersection would 
operate at a deficient level regardless of the proposed project.  The proposed 
project would result in a further decline in an already unacceptable LOS at this 
intersection by adding traffic to the northbound and southbound approaches of 
the intersection.  This impact is also significant under Cumulative With Ramps 
With Project conditions and is similar to Impact 11. 

MITIGATION MEASURE E-10: Mitigation of the unacceptable conditions at the Laurel Road/Empire Avenue 
intersection shall be achieved by implementing Mitigation Measure 3. 

The Laurel Road/Empire Avenue intersection would operate acceptable LOS (LOS C [v/c = 0.80 during both AM 
and PM peak hours] based on CCTALOS and LOS D [delay = 36 seconds during the AM peak hour and delay = 
46 seconds during the PM peak hour] based on HCM) with implementation of this mitigation measure.  This 
impact would be reduced to a less-than-significant level with the implementation of this mitigation measure. 

CUMULATIVE NO RAMPS WITH PROJECT MITIGATED CONDITIONS 

All study intersections would operate at acceptable conditions with the implementation of the recommended 
mitigation measures outlined in the previous section.  Table E-2 summarizes the intersection LOS at the study 
intersection after the implementation of these recommended improvements. 

CUMULATIVE NO RAMPS CONDITIONS FREEWAY OPERATIONS ANALYSIS 

Table 14 summarizes the freeway delay index analysis results under Cumulative No Ramps No Project and 
Cumulative No Ramps With Project conditions.  Based on the analysis, the study freeway segments would satisfy 
their established TSO. 
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TABLE E-2 
MITIGATED CUMULATIVE (2030) NO RAMPS WITH PROJECT CONDITIONS 

INTERSECTION PEAK HOUR LOS SUMMARY 

CUMULATIVE WITH PROJECT CUMULATIVE WITH PROJECT 
MITIGATED 

CCTALOS HCM CCTALOS HCM 

Study Intersection Control1
Peak
 Hour V/C

Ratio2 LOS Delay3 LOS 
V/C

Ratio2 LOS Delay3 LOS

3. Wilbur Avenue/SR 160 SB 
Ramps

SSSC/
Signal 

AM
PM

--
--

--
--

>60 (>60)
>60 (>60)

F (F)
F (F) 

0.56
0.75

A
C

16
28

B
C

4. Wilbur Avenue/SR 160 NB 
Ramps

SSSC/
Signal 

AM
PM

--
--

--
--

27 (>60)
15 (>60)

D (F)
B (F)

0.47
0.48

A
A

9
14

A
B

5. Wilbur Avenue/Bridgehead 
Road  

AWSC/
Signal 

AM
PM

--
--

--
--

>60 
>60 

F
F

0.77
0.70

C
B

46
34

D
C

11. Main Street/Bridgehead 
Road/Neroly Road Signal 

AM
PM

0.72
0.95

C
E

32
62

C
E

0.67
0.86

B
D

33
46

C
D

13. Main Street/Live Oak Avenue  Signal 
AM
PM

0.76
0.92

C
E

36
64

D
E

0.70
0.85

B
D

23
48

C
D

15. Oakley Road/Neroly Road AWSC/
Signal 

AM
PM

--
--

--
--

>60 
>60

F
F

0.59
0.54

A
A

29
27

C
C

16. Oakley Road/Live Oak Avenue AWSC/
Signal 

AM
PM

--
--

--
--

>60 
>60

F
F

0.60
0.79

A
C

27
43

C
D

17. Oakley Road/Empire Avenue Signal 
AM
PM

0.58
0.83

A
D

23
53

C
D

0.49
0.67

A
B

32
41

C
D

18. Main Street/Empire Avenue  Signal 
AM
PM

0.65
1.03

B
F

28
80

C
F

0.64
0.92

B
E

27
45

C
D

23. Neroly Road/Live Oak Avenue AWSC/
Signal 

AM
PM

--
--

--
--

>60 
>60

F
F

0.55
0.71

A
C

28
39

C
D

25. Laurel Road/Empire Avenue  Signal 
AM
PM

1.04
1.06

F
F

80
>100

E
F

0.80
0.80

C
C

36
46

D
D

Bold indicates intersection operating at deficient level of service. 
1.   Signal = Signalized intersection   

SSSC = Side-street stop-controlled intersection 
AWSC = All-way stop-controlled intersection 

2.  Volume-to-capacity ratio (V/C) determined for all signalized intersections using the CCTALOS methodology.   
3.  Average intersection delay is calculated for all signalized and unsignalized intersections using the 2000 Highway Capacity Manual

(HCM) methods.  For side-street stop-controlled intersections, average intersection delay (in seconds per vehicle) is presented.
Delay for worst approach is shown in brackets.   

Source: Fehr & Peers, 2006.
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TABLE E-3 
CUMULATIVE (YEAR 2030) NO RAMPS CONDITIONS 

FREEWAY DELAY INDEX SUMMARY 

Cumulative No Project Cumulative With Project Freeway Segment Peak
Hour TSO1

EB or NB2 WB or SB3 EB or NB2 WB or SB3

SR 4 between Hillcrest Avenue 
and SR 160/SR 4 Bypass 

AM
PM

2.5
2.5

1.0
1.1

1.3
1.0

1.0
1.1

1.3
1.1

SR 160 between SR 4/SR 4 
Bypass and Main Street 

AM
PM

2.5
2.5

1.0
1.1

1.2
1.0

1.1
1.2

1.3
1.1

SR 160 between Main Street and 
Wilbur Avenue 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 160 between Wilbur Avenue 
and Antioch Bridge Toll Plaza 

AM
PM

2.0
2.0

1.0
1.0

1.0
1.0

1.0
1.0

1.0
1.0

SR 4 Bypass between SR 4/SR 
160 and Laurel Road 

AM
PM

2.0
2.0

1.3
1.0

1.0
1.2

1.4
1.0

1.0
1.2

SR 4 Bypass between Laurel 
Road and Lone Tree Way 

AM
PM

2.0
2.0

1.2
1.0

1.1
1.5

1.3
1.0

1.1
1.6

Results in bold represent freeway segments exceeding established TSO. 
1. TSO as established by CCTA. 
2. Delay index in the eastbound or northbound directions. 
3. Delay index in the westbound or southbound directions. 
Source: Fehr & Peers, 2006.

CUMULATIVE NO RAMPS CONDITIONS SUMMARY 

The eight significant impacts identified in the Cumulative conditions analysis in Chapter 5 continue to be 
significant if the SR 160 – SR 4 Bypass connector ramps are not constructed.  The identified mitigation measures 
would continue to be valid and mitigate the impacts to less-than-significance levels.  In addition, if the SR 160 – 
SR 4 Bypass connector ramps are not constructed, the proposed project would cause impacts at two additional 
intersections, Main Street/Bridgehead Road/Neroly Road, and Main Street/Live Oak Avenue.  These impacts can 
be mitigated to less-than-significant levels by Mitigation Measures E-4 and E-5. 



 
 
 
 
 
 
 
 

Appendix D 
 

Environmental Noise Assessment 
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ENVIRONMENTAL SETTING 
 
Project Location and Description 
 
The project site is located on the northeast corner of Bridgehead Road and Main Street/Highway 4, 
south of the Burlington Northern Santa Fe Railroad (BNSF), in the City of Oakley, California.  The 
project is approximately 76 acres and proposes the construction of up to 770,000 sq. ft. of 
commercial building space, including a “big-box” retailer of clothing or other durable goods (Major 
Pad “A”), a “big-box” super center (Major Pad B), and a “big-box” home improvement center (Major 
Pad C).  Please refer to the attached project site plan graphic. 
 
Acoustical Terminology 
 
Noise is often described as unwanted sound. Sound is defined as any pressure variation in air that 
human hearing can detect.  The number of pressure variations per second is called the frequency 
of sound, and is expressed as cycles per second, or Hertz (Hz).  Human hearing is generally 
capable of detecting sound between 20 Hz and 20,000 Hz. 
 
Human hearing is generally capable of processing these pressure variations (sound) over an 
extremely broad dynamic range; therefore, the measurement of sound directly in terms of pressure 
would require a very large and awkward range of numbers. The logarithmic treatment of these 
numbers – converting measured sound pressure (Pa) into sound pressure level (decibels, dB) – 
was developed primarily to limit the range of numbers.  The decibel scale allows for 5 orders of 
magnitude in sound pressure to be expressed within a range of 100 dB.  
 
The perceived loudness of sounds is dependent on many factors, including sound pressure level 
and frequency content.  However, within the usual range of environmental noise levels, perception 
of loudness is relatively predictable, and can be approximated by the A-weighting network.  There is 
a strong correlation between A-weighted sound levels (expressed as dBA) and the way human 
hearing perceives noise.  For this reason, the A-weighted sound level has become a standard tool 
for environmental noise assessment.  All noise levels reported in this section are in terms of 
A-weighting. 
 
Community noise is commonly described in terms of the "ambient" noise level, which is defined as 
the all-encompassing noise level associated with a given noise environment. A common statistical 
tool used to measure the ambient noise level is the average, or equivalent sound level (Leq), which 
corresponds to a steady-state, A-weighted sound level containing the same total energy as a 
time-varying signal over a given time period (usually one hour). The Leq is the foundation for the 
Day/Night Average Level (Ldn). 
 
The Ldn is based on the average noise level over a continuous 24-hour period, with a +10 dB 
weighting applied to noise occurring during nighttime (10 p.m. - 7 a.m.) hours.  The nighttime 
penalty is based on the assumption that people react to nighttime noise exposures as though they 
were twice as loud as daytime exposures.  Because Ldn represents a 24-hour average, it tends to 
disguise short-term variations in the noise environment. 
 
Table 1 provides definitions of acoustical terminology relevant to this study. 
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TABLE 1 

ACOUSTICAL TERMINOLOGY 
 
Acoustics The science (or physics) of sound. 
 
Ambient Noise The distinctive acoustical characteristics of a given environment consisting of all noise 

sources audible at a given location.  In many cases, the term ambient is used to describe an 
existing or pre-project condition such as the setting in an environmental noise study. 

 
Attenuation The reduction of noise. 
 
A-Weighting A frequency-response filter that conditions a given sound signal to approximate human 

response. 
 
CNEL  Community Noise Equivalent Level.  Defined as the 24-hour average noise level with noise 

occurring during evening hours (7 p.m. - 10 p.m.) weighted by a factor of three and nighttime 
hours (10 p.m. - 7 a.m.) weighted by a factor of 10 prior to averaging. 

 
Decibel or dB A Bel is defined as the logarithm of the ratio of the sound pressure squared over the 

reference pressure squared.  A Decibel is one-tenth of a Bel. 
 
Frequency The measure of the rapidity of alterations of a periodic signal, expressed in cycles per 

second or hertz (Hz). 
 
Ldn  Day/Night Average Level.  Similar to CNEL but with no evening weighting.  The hours of 7 

a.m. – 10 p.m. are considered daytime. 
 
Leq  Equivalent or energy-averaged sound level. 
 
Lmax  The highest root-mean-square (RMS) sound level measured over a given period of time. 
 
Ln  The measured sound pressure level exceeded (n) percent of the time. 
 
Loudness A subjective term for the sensation of the magnitude of sound. 
 
Noise  Unwanted sound. 
 
Threshold of Hearing  The lowest sound that can be perceived by the human auditory system, generally 

considered to be 0 dB at 1,000 Hz for persons with good hearing. 
 
SEL  A single-number rating indicating the total energy of a discrete noise event compressed into 

a 1-second time duration. 

 
Existing Land Uses in the Project Vicinity 
 
The project site is currently vacant and undeveloped with the exception of agricultural grape 
production activities.  The project site is bordered to the north by the BNSF and industrial uses, to 
the south by Main Street/Highway 4 and commercial uses, to the west by commercial and 
residential uses, and to the east by residential uses. 
 
Noise-sensitive land uses in the immediate project vicinity include the existing hotel and mobile 
home park to the west (west side of Bridgehead Road), and the existing single-family residential 
development located approximately one-quarter mile to the east (east side of Big Break Road).  A 
six-foot high masonry wall currently separates this residential development from Big Break Road.  
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Existing Ambient Noise Environment in the Project Vicinity 
 
The existing ambient noise environment in the immediate project vicinity is defined almost entirely 
by traffic on Main Street/Highway 4 and other smaller roadways, BNSF rail operations, and 
commercial/industrial uses. 
 
Ambient noise level measurements were completed for the City’s 2020 General Plan in March 
2001. Two of the measurement sites used in that study are relatively close to the project area, and 
are used in this analysis to quantify existing ambient noise exposure within noise-sensitive areas in 
the project vicinity.  The ambient noise measurement locations and results are summarized in Table 
2. 
 

TABLE 2 
SUMMARY OF AMBIENT NOISE LEVEL MEASUREMENTS 

MARCH 2001 
OAKLEY 2020 GENERAL PLAN 

Site Location Leq, dB Lmax, dB Ldn, dB Noise Sources 

2 1942 E. Summerfield Court 71-75 82-85 80 Traffic and Railroad 

6 Live Oak Avenue 52-53 57-61 NA Traffic 

 
Source: Bollard & Brennan, Inc. 
 
 
Roadway Traffic Noise 
 
To predict existing noise levels due to traffic, the Federal Highway Administration Highway Traffic 
Noise Prediction Model (FHWA RD-77-108) was used.  The Model is based on the Calveno 
reference noise factors for automobiles, medium trucks, and heavy trucks, with consideration given 
to vehicle volume, speed, roadway configuration, distance to the receiver, and the acoustical 
characteristics of the project site.  The FHWA Model was developed to predict hourly Leq values for 
free-flowing traffic conditions.  A day/night traffic distribution of 83%/17% was factored into the 
calculations to determine Ldn, consistent with noise and traffic data compiled as part of the Oakley 
2020 General Plan.  
 
Traffic volumes for existing conditions were obtained from the Traffic Impact Study prepared for the 
project by Fehr & Peers Transportation Consultants (February 2007).  The data within that report is 
in the form of AM/PM peak-hour intersection turning movements, which was converted to ADT by 
Bollard Acoustical Consultants, Inc.   In this case, ADT was calculated by multiplying the A.M. Peak 
Hour volumes by a factor of 10.  This is a calculation commonly made to approximate ADT. 
 
Table 3 shows the existing traffic noise levels in terms of Ldn at a reference distance of 75 feet from 
the centerlines of existing project-area roadways.  This is considered to be the baseline condition. 
The table also includes the distances to existing traffic noise contours. 
 



 
Cline Specific Plan EIR 
Bollard Acoustical Consultants, Inc. 
2006-093 

4

Most of the project uses (e.g., retail, restaurant) are not considered to be noise-sensitive, and are 
not expected to be impacted by perimeter roadway traffic noise exposure.  The proposed project 
Hotel (Pad T), although a noise-sensitive use, is well removed from Main Street/Highway 4 and 
would not likely be impacted by traffic-related noise. 
 

TABLE 3 
EXISTING TRAFFIC NOISE LEVELS AND CONTOUR DISTANCES 

CLINE SPECIFIC PLAN EIR – OAKLEY, CALIFORNIA 

 
 

 
 

 
 

 
Distance to Noise Contour (feet)

 
Roadway 

 
Segment 

 
Ldn (dB) @ 75 

Feet 

 
70 dB Ldn 

 
65 dB Ldn 

 
60 dB Ldn

Bridgehead Road North of Wilbur Road 52 5 10 22 
Bridgehead Road Main Street - Wilbur Road 60 16 34 72 
Bridgehead Road Main Street - Project Entrance 60 16 34 72 
Bridgehead Road Project Entrance - Wilbur Avenue 60 16 34 72 
Wilbur Avenue West of Minaker Drive 59 15 32 68 
Wilbur Avenue Minaker Drive - Viera Avenue 59 13 28 60 
Wilbur Avenue Viera Avenue - SR 160 SB Ramps 59 15 31 67 
18th Street Hillcrest Avenue - Viera Avenue 61 20 43 93 
18th Street Viera Avenue - Phillips Lane 60 16 34 73 
Phillips Lane South of 18th Street 45 2 4 8 
Main Street Neroly Lane - Sandy Lane 69 64 138 297 
Main Street Sandy Lane - Live Oak Avenue 69 64 137 295 
Main Street Live Oak Avenue - Big Break Road 69 61 132 285 
Main Street Big Break Road - Empire Avenue 69 60 129 277 
Main Street Empire Avenue - Vintage Parkway 68 52 112 241 
Main Street Vintage Pkwy - O'Hara Avenue 68 53 114 245 
Oakley Road West of Neroly Road 55 7 16 35 
Oakley Road Neroly Road - Live Oak Avenue 57 10 21 45 
Oakley Road Live Oak Avenue - Empire Avenue 58 12 26 57 
W. Cypress Road Empire Avenue - Main Street 58 11 24 52 
Neroly Lane Main Street - Oakley Road 61 18 39 84 
Neroly Lane South of Oakley Road 60 16 34 72 
Sandy Lane South of Main Street 31 0 0 1 
Live Oak Avenue Main Street - Oakley Road 54 7 14 30 
Live Oak Avenue South of Oakley Road 55 7 15 32 
Big Break Road North of Main Street 58 12 25 54 
Empire Avenue Oakley Road - W. Cypress Road 62 22 47 102 
Empire Avenue W. Cypress Road - Laurel Road 61 18 38 83 
 
Source: FHWA-RD-77-108 with inputs from Fehr & Peers Transportation Consultants (November 2006) and Bollard 
Acoustical Consultants, Inc. 
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REGULATORY SETTING 
 
In order to limit population exposure to physically and/or psychologically damaging noise levels, the 
State of California, various county governments, and most municipalities in the state have 
established standards and ordinances to control noise. The City of Oakley 2020 General Plan Noise 
Element and CEQA provide thresholds regarding noise levels relevant to the proposed project. The 
following provides a general overview of the existing thresholds established by the City and CEQA. 
 
 
City of Oakley General Plan Noise Exposure Criteria 
 
The City of Oakley General Plan Noise Element sets forth land use compatibility criteria for various 
community land uses.  For noise generated by transportation noise sources such as traffic, the 
Noise Element specifies that residential land uses are compatible with exterior noise levels of up to 
65 dB Ldn without the need for noise mitigation.   The 65 dB Ldn noise level is considered an 
acceptable noise environment for residential outdoor activities.  The City may allow an exterior 
noise level of up to 70 dB Ldn provided that available exterior noise level reduction measures have 
been implemented and interior noise levels are in compliance with the City’s standard.  
 
The City’s interior noise level criterion of 45 dB Ldn is specified in the Noise Element for residential 
land uses exposed to transportation noise sources.  The intent of this interior noise standard is to 
provide a suitable environment for indoor communication and sleep. 
 
In addition to the Ldn criteria discussed above, the City has established noise level performance 
criteria regarding non-transportation noise exposure at noise-sensitive uses.  These standards are 
summarized in Table 4 and apply to the proposed commercial uses. 
 
 

TABLE 4 
NOISE LEVEL PERFORMANCE STANDARDS – NON-TRANSPORTATION NOISE SOURCES 

NOISE ELEMENT OF THE OAKLEY 2020 GENERAL PLAN 

Noise Level Descriptor Daytime (7 a.m. – 10 p.m.) Nighttime (10 p.m. – 7 a.m.) 

Hourly Average (Leq, dB) 55 45 

Note:  Standard applicable at property line of receiving land use. 

 
 
Evaluation of Changes in Ambient Noise Levels 
 
The potential increase in traffic noise exposure due to the project is a factor in determining 
significance.  Research into the human perception of changes in sound level indicates the following. 

 
• A 3 dB change is barely perceptible, 
• A 5 dB change is clearly perceptible, and 
• A 10 dB change is perceived as being twice or half as loud. 

 
A limitation of using a single noise level increase value to evaluate noise impacts is that it fails to 
account for pre-project ambient noise conditions.  Table 5 is based on recommendations made in 
August 1992 by the Federal Interagency Committee on Noise (FICON) to provide guidance in the 



 
Cline Specific Plan EIR 
Bollard Acoustical Consultants, Inc. 
2006-093 

6

assessment of changes in ambient noise levels resulting from aircraft operations.  The 
recommendations are based on studies that relate aircraft noise levels to the percentage of persons 
highly annoyed by the noise.  Although the FICON recommendations were specifically developed to 
assess aircraft noise impacts, it has been accepted through research that they are applicable to all 
sources of noise described in terms of cumulative noise exposure metrics such as the Ldn.  
Specifically, they provide good correlation to transportation-related noise sources. 
 
 

TABLE 5 
SIGNIFICANCE OF CHANGES IN CUMULATIVE NOISE EXPOSURE 

Noise Level Without Project (Ldn) Increase Required for Significant Impact 

<60 dB +5.0 dB or more 

60-65 dB +3.0 dB or more 

>65 dB +1.5 dB or more 

Source: Federal Interagency Committee on Noise (FICON), August 1992 

 
 
An increase in the traffic noise levels becomes more important as the ambient noise levels 
increase. For instance, a significant increase in traffic noise levels is expected to be 1.5 dB when 
the no-project traffic noise levels exceed 65 dB Ldn.  However, a significant increase in traffic noise 
levels is expected to be 5 dB when the no-project traffic noise levels are less than 60 dB Ldn.  In 
other words, as ambient noise levels increase, a smaller increase in noise resulting from the project 
is sufficient to cause annoyance. 
 
Thresholds of Significance 
 
The criteria for determining the significance of noise impacts are based on information contained in 
the State CEQA Guidelines.  According to the Guidelines, a project may have a significant effect on 
the environment if it will satisfy the following conditions: 
 

a. Exposure of persons to or generation of noise levels in excess of standards established in 
the local general plan or noise ordinance, or applicable standards of other agencies; 

 
b. A substantial permanent increase in ambient noise levels in the project vicinity above levels 

existing without the project; 
 

c. A substantial temporary or periodic increase in ambient noise levels in the project vicinity 
above levels existing without the project; 

 
d. Exposure of persons to or generation of excessive groundborne vibration or groundborne 

noise levels. 
 
Noise impacts associated with the proposed project itself, or in combination with future 
development (cumulative growth) would be considered significant if they would either:  (1) exceed 
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the FICON thresholds presented in Table 5 for transportation-related noise; or (2) exceed the non-
transportation daytime or nighttime thresholds identified in Table 4.  As discussed below, project 
traffic, parking lot operations, on-site truck movements, loading dock operations, mechanical 
equipment operation, cumulative permanent noise increases, and temporary construction noise 
exposure have all been analyzed with respect to the foregoing thresholds of significance.    
 
 
NOISE IMPACTS ANALYSES 

 
The identified noise-producing elements associated with this project are increased traffic on the 
local roadway network, parking lot activities, heavy truck movements primarily associated with the 
super-center and home improvement center, loading dock activities primarily associated with the 
three big-box retailers (clothing or other durable goods, super-center and home improvement 
center), rooftop HVAC equipment (Buildings A-C), and project construction. 
 
The analyses that follow are based on our best estimate of the future project uses, and in some 
cases are based on information collected for past projects involving similar uses.  The following is 
provided as a best estimate of noise exposure from these future uses, and is not based on specific 
information provided by future Final Development Plan applicants. 
 
Traffic 
 
To assess noise impacts due to project-related traffic increases on the local roadway network, 
traffic noise levels were predicted at a representative distance (75 feet from the roadway 
centerlines) for the Existing + Project, Cumulative (2030), and Cumulative (2030) + Project 
conditions.  The traffic noise levels were predicted using the same modeling methodology used for 
the Existing scenario described in the Environmental Setting section above.  Results of this analysis 
are summarized in Table 6. 
 
As shown in Table 6, it is expected that significant project-related noise exposure increases may be 
expected along parts of Sandy Lane and Live Oak Avenue in the project vicinity. 
 
Project Parking Lots (West Side) 
 
As a means of determining potential noise exposure due to project parking lot activities, Bollard 
Acoustical Consultants, Inc. utilized noise level data collected for previous parking lot noise studies 
(including those conducted for supercenters and other big-box uses). A typical sound exposure 
level (SEL) due to an automobile arrival/departure, including car doors closing and people 
conversing, is approximately 77 dB at a distance of 25 feet.  This SEL would be approximately 64 
dB at a distance of 115 feet, the distance between the edge of the parking lot and the closest noise-
sensitive receiver uses to the west (mobile home park and hotel), assuming a reduction of 6 dB per 
doubling of distance from the noise source.  It is assumed, based on analysis provided in the 
project Transportation Impact Analysis (Appendix C), that approximately 240 cars could enter or 
leave the proposed project parking lot within a worst-case hour.  Parking lot noise exposure was 
determined using the following equation. 
 

Peak Hour Leq = 64 + 10log (240) – 35.6, 
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where 64 is the SEL for a single automobile parking operation, 240 is the number of parking lot 
operations in a worst-case hour, and 35.6 is 10 times the logarithm of the number of seconds in an 
hour. 
 
Using the equation and operations data described above, the proposed parking lot could be 
expected to produce an unmitigated noise exposures of approximately 52 dB Hourly Leq (daytime), 
and under 45 dB Hourly Leq (nighttime) at the closest noise-sensitive receiver property lines.  This 
noise exposure complies with the daytime noise exposure threshold of 55 dB, and the nighttime 
noise exposure threshold of 45 dB, and is therefore not expected to produce a significant impact on 
the closest residential properties. 
 
The noise exposure from non-transportation noise sources to the residential uses to the east were 
not separately analyzed here or in the other components of this study, because the distance from 
these noise-sensitive receivers to the closest buildings on site is substantially greater 
(approximately one-quarter mile), and the exposure would therefore be considerably less. 
 
On-Site Truck Movements 
 
Daily operations of the proposed super-center, home improvement center, and third big-box retailer 
will include deliveries of goods to the stores via tractor-trailer trucks.  Based on information 
collected by Bollard Acoustical Consultants, Inc. from other noise studies involving big-box retailers 
(including supercenter, home improvement center, and other durable goods retailers), a maximum 
of 30 heavy trucks per day could operate on the project site, with a maximum of 4 heavy truck 
deliveries during a worst-case hour.  The expected delivery route would include access off of Main 
Street/Highway 4 with truck turn-around locations adjacent to each store (see the project site plan). 
 The distance between the closest truck turn-around area and the noise-sensitive receivers (mobile 
home park and hotel) to the west of the project site is approximately 1,200 feet.  This is the distance 
used in our analysis for this noise source.  The distance to noise-sensitive receivers to the east is 
greater. 
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TABLE 6 
PREDICTED TRAFFIC NOISE LEVELS AT 75 FEET FROM ROADWAY CENTERLINES 

CLINE SPECIFIC PLAN EIR B OAKLEY, CALIFORNIA 
 

 Ldn, dB 
 

 
Roadway 

 
 

Roadway Segment Existing Existing  + 
Project 

Cumulative (2030) B 
No Ramps No 

Project 

Cumulative (2030) 
B No Ramps Plus 

Project 

Cumulative (2030) 
B With Ramps No 

Project 

Cumulative (2030) 
B With Ramps Plus 

Project 

Bridgehead Road N. of Wilbur Road 52.1 52.1 (0) 53.1 (1.0) 53.1 (1.0) (0) 53.1 (1.0) 53.1 (1.0) (0) 
Bridgehead Road Main Street - Wilbur Road 59.8 61.4 (1.6) 60.4 (0.6) 61.8 (2.0) (1.4) 59.3 (-0.5) 61.2 (1.5) (1.9) 
Bridgehead Road Main Street - Project Entrance 59.8 61.1 (1.3) 60.4 (0.6) 61.8 (2.0) (1.4) 59.3 (-0.5) 61.2 (1.5) (1.9) 
Bridgehead Road Project Entrance - Wilbur Avenue 59.8 60.9 (1.1) 60.4 (0.6) 61.2 (1.5) (0.9) 59.3 (-0.5) 60.3 (0.5) (1.0) 

Wilbur Avenue W. of Minaker Drive 59.4 59.8 (0.4) 62.4 (3.0) 62.7 (3.3) (0.2) 62.3 (2.9) 62.6 (3.2) (0.3) 
Wilbur Avenue Minaker Drive - Viera Avenue 58.5 59.3 (0.8) 62.1 (3.6) 62.5 (3.9) (0.4) 62.0 (3.4) 62.3 (3.8) (0.4) 
Wilbur Avenue Viera Avenue – SR 160 SB Ramps 59.3 60.0 (0.7) 61.9 (2.5) 62.3 (3.0) (0.5) 61.6 (2.3) 62.1 (2.8) (0.4) 
Wilbur Avenue E. of Bridgehead Road NA NA 59.9 (NA) 60.2 (NA) (0.3) 60.0 (NA) 60.4 (NA) (0.4) 

18th Street Hillcrest Avenue - Viera Avenue 61.4 62.0 (0.6) 64.0 (2.6) 64.3 (2.9) (0.3) 63.9 (2.4) 64.2 (2.8) (0.3) 
18th Street Viera Avenue - Phillips Lane 59.9 60.9 (1.0) 63.3 (3.4) 63.7 (3.9) (0.5) 63.1 (3.3) 63.6 (3.8) (0.5) 

Phillips Lane S. of 18th Street 45.1 45.1 (0) 51.7 (6.7) 51.7 (6.7) (0) 51.7 (6.7) 51.7 (6.7) (0) 
Main Street Neroly Lane - Sandy Lane 69.0 69.8 (0.8) 70.1 (1.1) 70.7 (1.7) (0.6) 70.0 (1.0) 70.8 (1.8) (0.8) 
Main Street Sandy Lane - Live Oak Avenue 68.9 69.7 (0.8) 69.9 (1.0) 70.6 (1.7) (0.7) 69.8 (0.9) 70.7 (1.7) (0.8) 
Main Street Live Oak Avenue - Big Break Road 68.7 69.8 (1.1) 70.1 (1.4) 71.0 (2.3) (0.9) 70.0 (1.3) 70.8 (2.1) (0.8) 
Main Street Big Break Road - Empire Avenue 68.5 69.6 (1.1) 69.7 (1.2) 70.6 (2.0) (0.8) 69.6 (1.1) 70.4 (1.9) (0.8) 
Main Street Empire Avenue - Vintage Pkwy 67.6 68.7 (1.1) 66.3 (-1.3) 67.7 (0.1) (1.4) 66.3 (-1.3) 67.6 (0) (1.3) 
Main Street Vintage Pkwy - O'Hara Avenue 67.7 68.7 (1.0) 66.5 (-1.2) 67.7 (0) (1.3) 66.5 (-1.2) 67.6 (-0.1) (1.2) 

Oakley Road W. of Neroly Road 55.0 55.4 (0.4) 57.6 (2.6) 57.8 (2.8) (0.2) 57.6 (2.6) 57.9 (2.9) (0.3) 
Oakley Road Neroly Road - Live Oak Avenue 56.6 57.1 (0.5) 58.1 (1.5) 58.4 (1.8) (0.3) 58.1 (1.5) 58.5 (1.8) (0.4) 
Oakley Road Live Oak Avenue - Empire Avenue 58.2 59.3 (1.1) 61.0 (2.8) 61.7 (3.5) (0.7) 60.9 (2.8) 61.7 (3.5) (0.7) 

W. Cypress Road Empire Avenue - Main Street 57.7 58.6 (0.9) 60.1 (2.4) 60.7 (3.0) (0.6) 60.1 (2.4) 60.8 (3.2) (0.7) 
Neroly Lane Main Street - Oakley Road 60.7 61.2 (0.5) 61.6 (0.9) 62.0 (1.3) (0.4) 60.5 (-0.3) 60.8 (0.1) (0.3) 
Neroly Lane S. of Oakley Road 59.8 60.3 (0.5) 60.4 (0.6) 60.9 (1.1) (0.5) 59.5 (-0.3) 59.9 (0.1) (0.4) 
Sandy Lane S. of Main Street 30.6 42.4 (11.8) 57.7 (27.2) 57.9 (27.3) (0.1) 57.7 (27.2) 58.0 (27.4) (0.2) 

Live Oak Avenue Main Street - Oakley Road 54.1 60.6 (6.5) 60.9 (6.8) 63.3 (9.2) (2.3) 59.5 (5.4) 61.6 (7.5) (2.1) 
Live Oak Avenue S. of Oakley Road 54.5 59.7 (5.2) 59.9 (5.3) 62.1 (7.5) (2.2) 58.1 (3.6) 59.7 (5.2) (1.6) 
Big Break Road N. of Main Street 57.8 58.2 (0.4) 59.5 (1.6) 59.7 (1.9) (0.3) 59.5 (1.6) 59.7 (1.8) (0.2) 
Empire Avenue Oakley Road - W. Cypress Road 62.0 62.9 (0.9) 63.8 (1.8) 64.4 (2.4) (0.6) 63.4 (1.4) 64.1 (2.1) (0.7) 
Empire Avenue W. Cypress Road - Laurel Road 60.6 61.4 (0.8) 63.5 (2.8) 63.9 (3.3) (0.4) 63.0 (2.4) 63.5 (2.9) (0.5) 

 
Notes: 
Change in first (or only) set of () is with respect to Existing condition (Baseline). 
Change in second set of () is with respect to the Cumulative (No Project) condition (reflecting the Project’s contribution to Cumulative conditions). 
Numbers in bold represent a significant increase in noise exposure based on the Federal Interagency Committee on Noise (FICON) guidelines (Table 5). 
Source: FHWA-RD-77-108 with inputs from Fehr & Peers Transportation Consultants (November 2006) and Bollard Acoustical Consultants, Inc. 
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Trucks en route to/from the loading docks are estimated to produce an average SEL of 
approximately 87 dB at a distance of 50 feet.  At the nearest residential properties to the west 
(approximately 1,200 feet away), the unmitigated SEL associated with truck events on the project 
site were predicted to be approximately 59 dB, based on an attenuation of 6 dB per doubling of 
distance from the noise source. 
 
Assuming that 4 truck deliveries (8 total truck trips) could occur during a continuous one-hour 
period, the calculated truck circulation noise exposure (unmitigated) at the closest residential 
receivers was calculated to be approximately 32 dB Hourly Leq.  This noise exposure complies with 
the City’s noise exposure limits (Daytime threshold of 55 dB and nighttime threshold of 45 dB in 
Table 4), and is not expected to produce a significant impact on the closest residential properties. 
 
The calculated noise exposure from assumed on-site truck movements does not account for any 
acoustical shielding provided by intervening project buildings.  This shielding would further reduce 
the noise exposure from this source. 
 
Loading Docks 
 
Primary noise sources associated with the supercenter and home improvement center loading 
docks include heavy trucks stopping (air brakes), backing into the loading dock (back-up alarm), 
and pulling out of the loading dock (revving engine).  Once a truck has backed into one of the 
docks, it is generally unloaded from inside of the store using a fork lift or hand cart, and a large 
portion of the unloading noise is contained within the building and truck trailer.    
 
The proposed loading docks for the supercenter and home improvement center are to be located 
on the north side of the buildings, approximately 1,400 feet and 2,400 feet from the nearest noise-
sensitive receivers to the west, respectively, and approximately 4,000 feet from the nearest noise-
sensitive receiver to the east.  Measured loading dock noise exposure for similar projects (including 
big-box supercenters and home improvement centers, based on other studies by Bollard Acoustical 
Consultants, Inc.) was approximately 63 dB Leq at a distance of 50 feet from the center of the 
loading docks.  This level represents continuous activity at the measured loading docks, including 
activity from all of the above-mentioned noise sources.  Assuming a noise attenuation of 6 dB per 
doubling of distance from the loading dock, unmitigated loading dock noise exposure at the closest 
noise-sensitive receivers to the west would be approximately 35 dB Hourly Leq.  This represents a 
conservative estimate of cumulative loading dock noise exposure from the super-center and home 
improvement center at the closest affected residences to the west of the site.  This noise exposure 
complies with the City’s daytime and nighttime noise exposure thresholds of 55 dB and 45 dB, 
respectively, and is not expected to produce a significant impact on the closest residential 
properties. 
 
The calculated noise exposure from assumed loading lock activities does not account for any 
acoustical shielding provided by intervening project buildings.  This shielding would further reduce 
the noise exposure from this source.  Operation of the big-box uses is expected to include the 
distribution of materials from the loading docks, internally within the stores, with incidental 
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distribution of garden materials to outdoor enclosures located between the Major Retail buildings 
depicted in the Preliminary Development and Land Use Plan.  As described above, fork lift vehicles 
are expected to be utilized in the loading and unload of trucks, and may also be utilized for 
incidental loading of customer vehicles adjoining the buildings.  Fork lift operations include back-up 
signals which will produce short-term sound levels audible within the parking lot.  All of these 
incidental noise sources are incorporated into the foregoing calculations of noise exposure. 
 
Operation of the Secondary Retail uses depicted in the Preliminary Development and Land Use 
Plan will involve use of daytime deliveries using smaller trucks and vans.  Separate loading docks 
and fork lift vehicle usage are not included as part of these smaller Secondary Retail uses.  Noise 
exposures from delivery operation at these uses will therefore not approach any of the threshold 
levels outlined above. 
 
Rooftop Mechanical Equipment (HVAC) 
 
The mechanical systems for the proposed big-box stores (Pads A-C) are expected to consist 
primarily of packaged rooftop units.  Based on the mechanical equipment needs for the proposed 
building sizes, utilizing information from studies of supercenters, home improvement centers and 
other big-box uses prepared by Bollard Acoustical Consultants, Inc., and calculation procedures 
outlined in Noise Control for Buildings and Manufacturing Plants (Hoover & Keith, Inc., 1981), the 
predicted unmitigated rooftop mechanical equipment noise exposure levels at the nearest existing 
noise-sensitive receivers to the west (approximately 700 feet west of Pad A, 1,600 feet west of Pad 
B, and 2,600 feet west of Pad C) would be approximately 62 dB Hourly Leq.   Again, this level 
represents unmitigated noise exposure at the closest residences to the west of the project.  
Because distances from these pads to the noise-sensitive receivers to the east are considerably 
greater (as outlined above), the noise exposure will be less.  Operation of the smaller Secondary 
Retail uses scattered throughout the Project site will involve use of smaller rooftop units, the noise 
exposure from which will be substantially less.  
 
As calculated, unmitigated project-related rooftop mechanical equipment noise exposure at the 
closest existing noise-sensitive receivers to the west of the project site are expected to marginally 
exceed the applicable daytime noise exposure threshold of 55 dB Hourly Leq.  However, paragraphs 
10 and 11 of Specific Plan Design Guidelines Section 6.5(d) call for the use of building parapets to 
screen all such roof-mounted equipment.  In order to be effective in reducing off-site noise exposure 
at the nearest noise-sensitive receivers, these building parapets must be 4-6 feet high.  Together 
with the building roof lines and intervening project building shielding, the parapets would provide for 
no less than 10 dB of noise attenuation, resulting in HVAC noise exposure of no more than 52 dB 
Hourly Leq during maximum daytime operations.  Nighttime operations of rooftop mechanical 
systems operating in connection with a 24-hour supercenter use and other facilities requiring 
nighttime equipment operation would produce less noise less than daytime operations, because of 
lower average system demands.  The resulting noise exposure is not expected to exceed the 
established 45 dB Hourly Leq threshold at the closest noise-sensitive receivers to the west. 
 
Based on incorporation of the foregoing mitigation measure, noise exposure from rooftop 
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mechanical systems planned as part of the proposed project is expected to comply with the City’s 
noise exposure limits, and is not expected to produce a significant impact on noise-sensitive 
receivers. 
 
Cumulative Noise Exposure from On-Site Noise Sources 
 
Project-related noise exposure during peak-activity daytime and nighttime hours – including 
maximum parking lot, truck movement, loading dock, and rooftop mechanical equipment operations 
in association with all three big-box uses and other Secondary retail uses – would not be expected 
to exceed 55 dB Hourly Leq (daytime), and 45 dB Hourly Leq (nighttime) thresholds at the closest 
existing noise-sensitive receivers.  Therefore, noise exposure associated with daily operations on 
the project site is not expected to result in a significant noise impact. 
 
Project Construction 
 
During the construction phases of the project, noise from construction equipment would be 
expected to add to the noise environment in the immediate project vicinity.  Activities involved in 
construction would likely generate maximum noise levels, as indicated in Table 7, ranging from 85-
88 dB at a distance of 50 feet.  These unmitigated construction noise levels have been reviewed 
and verified by Bollard Acoustical Consultants, Inc., as reliable based on other recent developments 
involving use of modern equipment.  Construction activities would be temporary in nature and are 
anticipated to occur during normal daytime working hours (7 a.m.-6 p.m.).  Still, existing noise-
sensitive receivers located along the east side of the project site will likely be affected by this noise. 
 
Noise would also be generated during the construction phases by increased truck traffic on local 
area roadways.  A significant project-generated noise source would be truck traffic associated with 
the transport of heavy materials and equipment to and from the construction site. 
 

TABLE 7 
 

CONSTRUCTION EQUIPMENT NOISE LEVELS 

Type of Equipment Lmax, dB at 50 feet 
Bulldozers 87 

Heavy Trucks 88 
Backhoe 85 

Pneumatic Tools 85 

 
Source: Environmental Noise Pollution, Patrick R. Cunniff, 1977. 
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SPECIFIC IMPACTS AND MITIGATION STATEMENTS 
 
Impact 1:  Increase in Off-Site Traffic Noise Due to the Project 
 
The project would generate increased traffic on existing local area roadways.  As shown in Table 6, 
the project-related traffic (shown in the Existing Plus Project column) would be expected to result in 
traffic noise level increases as high as 12 dB compared to the Existing (Baseline) condition.   
 
An increase in traffic noise exposure would be expected on Sandy Lane and Live Oak Avenue 
south of Main Street/Highway 4.  However,  there are no noise-sensitive land uses located on 
Sandy Lane or Live Oak Avenue between Main Street/Highway 4 and Oakley Road.   These areas 
are occupied by existing commercial uses adjoining Main Street, and agricultural uses extending 
south to Live Oak Avenue.  Therefore the noise exposure within this area would be less-than-
significant.  Sandy Lane currently terminates at Oakley Road.  There are, however, residential 
uses along Live Oak Avenue between Oakley Road and Laurel Road.  The project-related noise 
exposure increases at noise-sensitive uses in this area would (as shown in Table 6) measure 5.2 
dB, and would therefore be significant. 
 
Mitigation 1a 
 
Construction of property line noise barriers along Live Oak Avenue between Oakley Road and 
Laurel Road may be used to mitigate the project-related traffic noise increase in this area.  
Construction of 6-foot high noise barriers relative to the closest building pad elevations would 
produce no less than 5 dB of insertion loss (noise reduction) for adjacent residential uses. 
 
Impact after Mitigation 1a 
 
The project-related noise exposure increase could be mitigated completely in this case.  Therefore, 
the resulting project-related noise exposure increase would be less-than-significant. 
 
Mitigation 1b 
 
The Oakley 2020 General Plan does not identify sound walls as the preferred method of mitigation 
where other feasible measures are available.  In addition, the construction of property line sound 
walls will not achieve sufficient noise reduction at locations where the adjoining homes have 
driveway openings to permit access to Live Oak Avenue.  As an alternative to sound walls, 
rubberized asphalt may be used to mitigate project-related traffic noise exposure increases at 
existing noise-sensitive receiver locations along Live Oak Avenue between Oakley Road and Laurel 
Road.   
 
Evaluation of Rubberized Asphalt Noise Mitigation Measure Effectiveness: 
 
One means of reducing overall traffic-related noise levels along Live Oak Avenue would be to install 
a rubberized asphalt pavement or open gap pavement.  Studies conducted for the Sacramento 
County Department of Environmental Review and Assessment and Transportation Department to 
determine the noise reduction provided by rubberized asphalt have been completed in recent years. 
Those studies indicate that the use of rubberized asphalt on Sacramento County roadways appears 
to have resulted in an average traffic noise level reduction of approximately 4 dB over that provided 
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by conventional asphalt.   
 

The European Commission Green Paper, published in the June 1997 edition of Noise/News 
International, cites the following on Page 87: 

 
ALow-noise porous road surfaces have been the subject of much research.  These porous road 
surfaces reduce both the generation and propagation of noise by several mechanisms - which can 
be related to the open structure of the surface layer.  Results have shown that the emission noise 
levels can be reduced from levels generated on equivalent non-porous road surfaces by between 3-
5 dB on average; by optimizing the surface design, larger noise reductions are feasible.  At present, 
the cost of porous asphalt surfacing is higher than conventional surfaces (for resurfacing, but for 
new roads, the cost is minimal), but may drop as contractors gain experience with porous 
surfaces.@  
 
The use of noise-reducing paving materials for the impacted area of Live Oak Avenue would be a 
feasible means of achieving a 3-5 dB decrease in traffic noise to a less-than-significant level.  
This measure requires that the developer prepare plans for approval by the City Engineer, and 
install noise-reducing paving materials prior to completion and operation of any of the big-box uses 
in the project. 
 
Impact after Mitigation 1b 
 
Project-related traffic noise exposure increases after mitigation along Live Oak Avenue between 
Oakley Road and Laurel Road would likely be approximately 0-2 dB for the Existing + Project 
condition.  Given the significance threshold of +5 dB in this case, the resulting noise impact would 
be less-than-significant. 
 
Impact 2:  Cumulative (2030) Traffic Noise Level Increases 
 
Cumulative (2030) traffic increases with the proposed Specific Plan Project, both with and without 
the Highway 160 connector ramps, will result in noise increases compared to the Existing 
(Baseline) condition, as presented in Table 6.  Several of the cumulative noise level increases are 
expected to exceed the threshold standards for significance with or without the Project.  The 
project’s contribution to each such cumulative noise level increase would be less than 5.0 dB where 
the combined noise level is under 60 dB, less than 3.0 dB where the combined level is between 60 
and 65 dB, and less than 1.5 dB where the combined level is over 65 dB.  In addition, the volume of 
traffic generated by the Project is less than that which was analyzed in the Oakley 2020 General 
Plan EIR (see Appendix C).   Application of cumulative mitigation measures identified in the General 
Plan EIR will therefore serve to mitigate the project’s contribution to all cumulative condition effects. 
 Therefore, this impact would be less-than-significant. 
 
Mitigation 2 
 
No additional mitigation required. 
 
Impact 3:  Cumulative Noise Exposure at Existing Noise-Sensitive Receivers 
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Cumulative noise exposure from on-site noise sources associated with operation of the completed 
Project, including maximum parking lot, truck movement, and loading dock operations in 
association with the big-box uses and other Secondary retail uses, would not be expected to 
exceed the thresholds of 55 dB Hourly Leq and 45 dB Hourly Leq during the daytime and nighttime 
hours, respectively, at the closest existing noise-sensitive receivers.  There exists the potential for 
rooftop mechanical equipment, operating in combination with other on site noise sources, to exceed 
these thresholds as discussed above, resulting in a significant impact.   
 
Mitigation 3 
 
Roof mounted equipment shall be screened in accordance with Specific Plan Sections 6.5(d)(10 
and 11) by building roof or parapet elements which extend to a height above the equipment 
(generally between 4 and 6 feet high).  The use of secondary screens or false walls for screening is 
disallowed. 
 
Impact after Mitigation 3 
 
Cumulative noise exposure to nearby noise-sensitive receivers from all on site sources associated 
with operation of the completed Project, after mitigation, would likely be less than 55 dB Hourly Leq 
during daytime hours and less than 45 dB Hourly Leq during nighttime hours, and therefore would be 
less-than-significant. 
 
 
Impact 4:  Noise Exposure to Proposed Hotel (Pad T) 
 
Cumulative (2030) + Project noise exposure at the proposed Hotel building would not be expected 
to exceed the City’s 65 dB Ldn exterior noise exposure criterion based on our traffic noise 
assessment (see Table 6).  Based on the estimated exterior noise exposure, interior noise 
exposure from local transportation noise sources would not likely exceed the City’s 45 dB Ldn limit.  
Building Codes currently require compliance with this interior noise exposure standard.  Therefore, 
this impact would be less-than-significant. 
 
Mitigation 4 
 
None Required. 
 
 
Impact 5:  BNSF Railway Overpass 
 
The Project proposes to complete a partial extension of Live Oak Avenue, in preparation for a future 
overpass of the BNSF railroad right-of-way, as called for in the Oakley 2020 General Plan.  Future 
traffic on this elevated roadway is not expected to produce significant noise exposure at the closest 
noise-sensitive properties to the east (more than 3,000 feet away), or to the nearest noise-sensitive 
receivers to the east (approximately 2,500 feet away).  Therefore, this impact would be less-than-
significant. 
 
Mitigation 5 
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None Required. 
 
Impact 6:  Construction Noise 
 
Activities associated with the Project construction will result in elevated noise levels, with maximum 
noise levels ranging from 85-88 dB at 50 feet as shown in Table 7.  Although these levels would be 
audible at the nearest existing residences, they would be temporary in nature and would likely occur 
during normal daytime working hours.  Nonetheless, because construction activities would result in 
periods of elevated noise levels, this impact would be potentially significant. 
 
Mitigation 6 
 
All construction activities shall adhere to all applicable provisions of the City of Oakley Noise 
Ordinance and applicable Oakley 2020 General Plan mitigation measures.  Construction activities 
shall be limited to 7 a.m. to 6 p.m. Monday-Friday, and 8 a.m. to 5 p.m. Saturday.  No construction 
shall occur on Sunday.  All internal combustion engines shall be fitted with factory specified 
mufflers, and should be in good working order.  The project contractor(s) shall locate equipment 
staging areas as far as possible from existing noise-sensitive receivers to the east and west of the 
Project site. 

Impact after Mitigation 6 
 
Construction noise exposure to nearby noise-sensitive receivers, after mitigation, would be less-
than-significant. 
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SUMMARY  
 

This report presents the results from a reconnaissance-level habitat assessment for special-
status wildlife and plant species for the Cline Property Specific Plan project site in the City 
of Oakley, California. This report is intended to provide background and site-specific 
information pertaining to biological resources and to identify permitting issues and potential 
constraints to future implementation of the land uses as shown in the proposed Preliminary 
Development and Land Use Plan.  It includes a discussion of the existing plant 
communities, wildlife associations, potentially-occurring special-status plant and wildlife 
species and natural communities. 

Special-status plant species include those listed as Endangered, Threatened, Rare, or as 
Candidates for listing by the U.S. Fish and Wildlife Service (USFWS 1995, 1996), the 
CDFG (1999), and the CNPS (Skinner and Pavlik 1999). The CNPS listing is sanctioned by 
the CDFG and serves essentially as their list of "candidate" plant species.  No special-status 
natural communities (i.e., wetlands) are present on site and thus no potential impacts to 
these communities would result from future development of the site. 

 
Twenty-nine special-status plant species are known to occur in the project region. No 
special-status plant species are considered to have a potential to occur within the specific 
plan area. Focused surveys for special-status plant species are not warranted.  
 
Nineteen special-status vertebrates have been recorded in the project region. None are 
considered to have a potential to occur within the specific plan area. Twenty-one special-
status invertebrates are known to have historically occurred, or currently occur in the general 
vicinity of this project site. None is considered to have a high or moderate potential to occur in 
the study area. Future development of the site is not expected to adversely impact these species. 
Focused surveys for special-status plant species are therefore not warranted. 
 
Focused surveys for special-status plant or animal species are also not warranted at this 
time. However, development of the site could result in impacts to migratory birds, which are 
protected under the Migratory Bird Treaty Act, as well as to burrowing owls which are 
protected by the CDFG as a special-status species.  These are potentially significant impacts 
which may be reduced to a less-than-significant level through incorporation of the 
mitigation measures listed in Section 5.3 below. 
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1.0   INTRODUCTION 

This report presents the results from a reconnaissance-level habitat assessment for 
special-status wildlife and plant species within the 76.4-acre Cline Property Specific 
Plan area (SPA), located in the City of Oakley, Contra Costa County, California (Figure 
1). This report is intended to provide background and site-specific information 
pertaining to biological resources and to identify permitting issues and potential 
constraints to future development of the SPA. It includes a discussion of the existing 
plant communities, wildlife associations, potentially-occurring special-status plant and 
wildlife species, natural communities, and conclusions. 

2.0   METHODS AND LIMITATIONS 

The findings for this biological constraints report are based on the following: 1) a print-
out for the Antioch North, Antioch South, Jersey Island and Brentwood 7.5 minute 
quadrangles from the California Natural Diversity Database (CNDDB 2003), 2) 
assessment of habitat types and surrounding land use completed by reviewing recent 
aerial photographs, and 3) reconnaissance-level surveys by biologists. 
 
A general habitat assessment was conducted by biologists Mike Wood and Autumn 
Garrett of Wood Biological Consulting on August 8, 2003. Wildlife biologist Trish 
Tatarian of Wildlife Research Associates conducted an assessment of wildlife habitats 
on August 4, 2003 to assess the site’s potential to host special-status animals. Dick 
Arnold of Entomological Consulting Services, Ltd. conducted a habitat assessment for 
special-status invertebrates on September 1, 2003. These surveys were intended only as 
reconnaissance-level site visits to identify habitat types and to assess the potential for 
the presence of special-status species within the study area. Focused special-status plant 
or animal surveys were not conducted as part of these efforts. No indicators of wetland 
habitat were observed during the reconnaissance surveys; consequently  formal wetland 
delineation was not performed as part of this study. 
 
Surveys were conducted on foot during daylight hours; the entire perimeter of the study 
area, and all distinct habitats were visited and described. Dominant plant species for 
each plant community were recorded and the site was surveyed for any potential 
drainages or wetlands. All wildlife species observed were also recorded. This survey 
was intended only as a reconnaissance-level evaluation of habitats and to assess the 
potential for the presence of special-status species. Focused special-status plant or 
animal surveys were not conducted as part of this effort. 
 
Information on special-status plant species was compiled through a review of the 
California Natural Diversity Data Base (CNDDB 2003), the California Native Plant 
Society's Electronic Inventory of Rare and Endangered Vascular Plants of California 
(CNPS 2003), the California Department of Fish and Game’s (CDFG) Special Plants 
(CDFG 2003a), State and Federally Listed Endangered, Threatened, and Rare Plants 
of California (CDFG 1999a), the U.S. Fish and Wildlife Service's (USFWS)  
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Endangered and Threatened Wildlife and Plants (USFWS 1998) and Endangered and 
Threatened Plant and Animal Taxa; Proposed Rule (USFWS 1996). Also reviewed were 
Status of Rare, Threatened and Endangered Vascular Plants in Alameda and Contra Costa 
Counties (and Some Adjacent Areas) (Olson 1994) and Unusual and Significant Plants of 
Alameda and Contra Costa Counties (Lake 1999).   
 
Information on special-status animal species was compiled through a review of the CNDDB 
(2003), CDFG’s Special Animals (CDFG 2003b), State and Federally Listed Endangered 
and Threatened Animals of California (CDFG 2003b), and the USFWS (1996, 2001, 2003).  

 
Nomenclature used in this report conforms to Hickman (1993) for plants. Plant community 
names conform to Holland (1986) and Sawyer and Keeler-Wolf (1995); wetland community 
names conforming to Cowardin, et al. (1979) are also given where appropriate.  

3.0   EXISTING CONDITIONS 

3.1   Setting 

The study area covers approximately 76.4 acres and is located on a triangular site north of 
Highway 4 and immediately east of Bridgehead Road and Highway 160 in Antioch, 
California (Figures 2 and 3). To the north is the Burlington Northern/Santa Fe Railroad, 
beyond which lie the former DuPont Chemical Plant and rural/agricultural properties. The 
southwest corner of Bridgehead Road and Main Street, adjoining the site is commercially 
developed, with an Arco station and a Caffino café stand. Land on site is dominated by a 
vineyard, which is bordered on all sides by a dirt road. Also on site are patches of ruderal 
habitat. One patch is at the southwest corner, adjacent to the commercial area, and a second, 
linear patch runs alongside the northern boundary of the site. 
 
The Antioch Dunes National Wildlife Refuge (ADNWR) is located approximately 2.2 miles 
west of the SPA, on the northern side of Wilbur Avenue. This area of stabilized interior 
dunes consists of extensive wind-blown deposits of sandy soils supporting numerous 
endemic plant and animal species. In the early part of the 20th century, the Antioch Dunes 
and much of their unique flora were destroyed by removal of sand for industrial purposes. 
Relictual portions of the dunes are now under management by the U.S. Fish and Wildlife 
Service. 

3.2   Plant Communities 

The study area consists predominantly of actively cultivated vineyards, with the exception of 
ruderal habitat at the southwest corner and along the northern border, between the dirt road 
and railroad tracks. Other vegetation includes ornamental trees and shrubs planted alongside 
Highway 4 and Bridgehead Road, the western and southern borders of the property. The 
ruderal habitat in the southwest corner sits on clay fill, piles of dirt, and some native sand 
excavated from elsewhere. Virtually all of the naturally-occurring vegetation on site has 
been removed by cultivation, grading, disking, and filling. Vegetation communities are 
described in more detail below. 
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Disturbed and Cultivated Lands 
 
Disturbed lands are those on which the native vegetation has been completely removed by 
grading, cultivation, development, and similar activities. Such areas include agricultural 
fields, orchards, developed areas, paved and unpaved roadways, parking areas, quarries, 
vacant lots, and storage yards. Such areas are not expected to support any natural vegetation, 
although invasive non-native and native species may become established where soil is 
present. 
 
A large portion of the study area is actively cultivated as a vineyard consisting of common 
grapes (Vitis vinifera). Between the rows of vines, vegetation is routinely cleared of weeds. 
Where the vineyard has not been weeded, a sparse cover of herbaceous, mostly non-native, 
ruderal grasses and forbs is present.  
 
Ruderal Vegetation and Non-Native Annual Grassland 
 
Ruderal vegetation and non-native annual grassland are intergrading plant communities 
from which the native vegetation has been completely removed by grading, cultivation, 
grazing, or other surface disturbances. Such areas, if left undeveloped, may become 
recolonized by invasive exotic species, as well as by certain native species. The native 
vegetation may ultimately become at least partially restored if the soils are left intact and 
there is no continued disturbance.  
 
Within the study area, a majority of the property has been subject to cultivation and grading, 
and the level of ground disturbance is high. Ruderal vegetation and non-native grassland 
make up most of the remainder of the site outside of the portions under active cultivation. 
Characteristic non-native species occurring on site include grasses such as ripgut brome 
(Bromus diandrus), soft chess (Bromus hordeaceus), fescue (Vulpia myuros) and wild oats 
(Avena fatua), among others. Non-native forbs include yellow star thistle (Centaurea 
solstitialis), smooth cat’s-ear (Hypochaeris glabra), sour clover (Melilotus indica), prickly 
lettuce (Lactuca serriola), filaree (Erodium  botrys), hoary mustard (Hirschfeldia incana), 
bur-clover (Medicago polymorpha), common knotweed (Polygonum arenastrum) and many 
others. Native species detected on site include panicled willowherb (Epilobium 
brachycarpum), deerweed (Lotus scoparius), croton (Croton californicus) and annual 
lupines (Lupinus nanus, L. succulentus).  

 
Within the study area, soils are sandy and probably represent remnants of interior dunes 
similar to the Antioch Dunes. However, based on the high degree of surface and soil 
disturbance within the study area, the potential for occurrence of any species endemic to the 
Antioch Dunes is considered to be low to none. Widespread species representing possible 
remnants of the Antioch Dunes formation and present on site include California broom 
(Lotus scoparius) and croton (Croton californicus). Both of these native species are fairly 
common in the region on highly disturbed sandy soils.  
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Ruderal habitat is not specifically described by Sawyer and Keeler-Wolf (1995), but 
portions of this habitat would correspond to the California annual grassland series. These 
habitats would be classified as upland following Cowardin, et al. (1979). 

3.3   Wildlife Habitats 

Wildlife species expected on site are those typically associated with cultivated lands and 
ruderal vegetation. Although the same native sandy soils that occur at the Antioch Dunes 
NWR (an area that supports the last remaining populations of endemic invertebrate and 
vertebrate species for this portion of the Bay-Delta area), are present at the SPA, the study 
area has been highly disturbed from historic agricultural practices.  
 
Review of the USGS topographic maps and aerial photos reveal the site has been in 
agricultural production either as an orchard or a vineyard for a period in excess of 50 years. 
Remnant almond trees can be seen along the perimeter and throughout the existing vineyard. 
Vegetation around the perimeter of the site, particularly along the Burlington Northern/Santa 
Fe Railroad (BN/SF RR), is primarily ruderal, and includes non-native grasslands. 
 
Ruderal  
 
Occurring within the southwest corner of the site, ruderal vegetation is made-up of non-
native grasses and herbs and provides little habitat for wildlife species. Passerines (perching 
birds) may use the area for foraging, but are not expected to use the area for nesting, based 
on the lack of suitable canopy cover and escape from predators. California ground squirrels 
(Spermophilus beecheyi) and Botta’s pocket gopher (Thomomys bottae) often move into 
areas with ruderal vegetation. However, no ground squirrels or evidence of gophers were 
observed on site.  

 
Vineyards 
 
Vineyards and orchards offer the least overall habitat value of all agricultural crops, mostly 
because of farming practices. Generally, in the cultivation of vineyards, all herbaceous  
ground cover is removed beneath the vines and between the rows, as is the case on the SPA. 
Although some wildlife species forage in vineyards, these lands are thought to be a "second 
choice" for most species and are unusable by some species, such as larger mammals, for 
foraging or refuge.  
 
Some reptile species, such as western fence lizard (Sceloporus occidentalis) and side-
blotched lizard (Uta stansburiana), may be associated with this habitat along the perimeter 
in the ruderal vegetation. Some raptors such as red-shouldered hawk (Buteo lineatus), 
American kestrel (Falco sparverius), and barn owl (Tyto alba) may use the area for 
foraging, depending on the cover crops, vine-row spacing, and small mammal control 
methods used. Other birds associated with cultivated lands such as vineyards may include 
fruit and insect eating species such as European starling (Sturnus vulgaris), Brewer’s 
blackbird (Euphagus cyanocephalus), house finch (Carpodacus mexicanus) and northern  
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mockingbird (Mimus polyglottus). Other species, such as mourning dove (Zenaida 
macroura) and killdeer (Charadrius vociferus), may use the adjacent open sandy areas for 
nesting if the disturbance level associated with the vineyard is low.  
 
If ground cover is available, rodents such as California vole (Microtus californicus) and 
pocket gophers, and small mammals such as brush rabbit (Sylvilagus bachmanii), may 
forage on the leaves and grasses of vineyards and, in turn, may attract predators such as 
hawks. Vineyards are known foraging grounds for aerial and ground foraging insect-eating 
bat species such as myotis (Myotis spp.) and pallid bat (Antrozous pallidus). Other 
mammalian species known to use vineyards include raccoon (Procyon lotor), skunk 
(Mephitis mephitis), and opossum (Didelphius virginiana). However, these species only use 
vineyards for foraging. 

3.4   Wildlife Movement Corridors  

Wildlife movement includes migration (i.e., usually one way per season), inter-population 
movement (i.e., long-term genetic flow) and small travel pathways (i.e., daily movement 
corridors within an animal’s territory). While small travel pathways usually facilitate 
movement for daily home range activities, such as foraging or escape from predators, they 
also provide connection between outlying populations and the main corridor, permitting an 
increase in gene flow among populations.  
 
These linkages among habitat types can extend for miles from primary habitat areas and 
occur on a large scale throughout California. Habitat linkages facilitate movement between 
populations located in discrete areas and populations located within larger habitat areas. The 
mosaic of habitats found within a large-scale landscape results in wildlife populations that 
consist of discrete sub-populations comprising a large single population, which is often 
referred to as a meta-population. Even where patches of pristine habitat are fragmented, such 
as occurs with coastal scrub, the movement between wildlife populations is facilitated 
through habitat linkages, migration corridors and movement corridors. Depending on the 
condition of the corridor, genetic flow between populations may be high in frequency, thus 
allowing high genetic diversity within the population, or may be low in frequency. 
Potentially low frequency genetic flow may lead to complete isolation and, if pressures are 
strong, potential extinction. 
 
The SPA, which is located approximately 2.2 miles to the west, is separated from the 
Antioch Dunes NWR by extensive industrial and residential development. Because of this 
densely suburban development, no surface connection between these two sites providing for 
wildlife movement is expected. The vineyards may provide a wildlife movement corridor for 
large mammals and birds moving west to east or vice versa. The surface streets of Highway 
4 and associated residential development act as an effective barrier to north-south 
movements for smaller species.  
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4.0   SPECIAL-STATUS BIOLOGICAL RESOURCES 

4.1   Special-status Natural Communities  

Special-status natural communities are those that are considered rare in the region, support 
special-status plant or wildlife species, or receive regulatory protection (i.e., §404 of the 
Clean Water Act and/or the CDFG §§1600, et seq. of the California Fish and Game Code). 
In addition, the CNDDB has designated a number of communities as rare; these 
communities are given the highest inventory priority (Holland 1986, CDFG 2003d).  
 
The study area supports no communities that are considered of special status. Stabilized 
interior dunes, including the Antioch Dunes complex, are considered by the CNDDB to be 
special-status natural communities (Holland 1986, CDFG 2003d). Although the sandy soils 
at the study area may have similar origins to the Antioch Dunes to the northwest, a lack of 
connectivity, as well as the high level of ground disturbance within the study area 
diminishes the value of the habitat available on site. As such, it is not expected that any part 
of the study area would be classified as dune habitat.  

4.2   Special-status Plant Species  

Special-status plant species include those listed as Endangered, Threatened, Rare, or as 
Candidates for listing by the U.S. Fish and Wildlife Service (USFWS 1995, 1996), the 
CDFG (1999), and the CNPS (Skinner and Pavlik 1999). The CNPS listing is sanctioned by 
the CDFG and serves essentially as their list of "candidate" plant species. 
 
Based on a review of special-status plant species in Contra Costa County (CNDDB 2003, 
Skinner and Pavlik 1999), a total of 29 special-status plant species were considered to have 
at least some potential to occur in the project region. Based on a reconnaissance-level survey 
of the study area and an assessment of the available habitats on site, none of the target 
special-status plant species are considered to have any potential for occurrence within the 
study area as the site lacks suitable habitat. A summary of the status, habitat affinities, 
reported localities in the project area, blooming period, and potential for occurrence within 
the project area for each of the target plant species is presented in Appendix A. An 
explanation of all sensitivity status codes is provided in Appendix C. 
 

4.3   Special-status Animal Species  

Special-status animal species include those listed as Endangered, Threatened, Rare, or as 
Candidates for listing by the USFWS (1996, 1998) and/or CDFG (2003b). Other species 
regarded as having special-status include special animals, as listed by the CDFG (2003b). 
Additional animal species receive protection under the Bald Eagle Protection Act and the 
Migratory Bird Treaty Act (16 U.S.C. 703-711). The Fish & Game Code of California 
provides protection for “fully protected birds” (§ 3511), “fully protected mammals”(§ 4700), 
“fully protected reptiles and amphibians” (§ 5050) and “fully protected fish” (§ 5515). The 
California Code of Federal Regulations (Title 14) prohibits the take of Protected amphibians 
(Chapter 5 §41), Protected reptiles (Chapter 5 §42) and Protected furbearers (Chapter 5 
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§460). Additional definitions are given in the California Environmental Quality Act Section 
15380(d). 
 
Special-status wildlife species not addressed in this report include those that are strictly 
associated with northern coastal salt marsh habitat present in the Bay-Delta, a habitat that is 
not present within the project area. These species include California clapper rail (Rallus 
longirostris obsoletus), saltmarsh yellowthroat (Geothlypis trichas sinuosa), Suisun song 
sparrow (Melospiza melodia maxillaris), San Pablo song sparrow (Melospiza melodia 
samuelis), Suisun shrew (Sorex ornatus sinuosus), saltmarsh vagrant shrew (Sorex vagrans 
halicoetes), ornate saltmarsh shrew (Sorex ornatus salicornicus) and salt marsh harvest 
mouse (Reithrodontomys raviventris). The San Joaquin kit fox (Vulpes macrotis mutica) is 
not addressed in this report based on the isolation of the site from known locations further 
south. 

 
Based on the California Natural Diversity Data Base (CNDDB 2003) and our understanding 
of the geographic range and habitat affinities of special-status animals, a total of 40 special-
status animal species were considered to have potential to occur within the study area. A 
summary of the formal status, habitat affinities, reported localities to the project vicinity, 
and potential for occurrence within the project area for each of the target animal species is 
presented in Appendix B. An explanation of all sensitivity status codes is provided in 
Appendix C. Below is a description of those species pertinent in today’s regulatory 
environment and their potential for occurrence. 
 
Vertebrates 
 
The silvery legless lizard (Anniella pulchra pulchra), a federal Species of Concern and 
California Special Concern species, is associated with sandy soils with sparse vegetative 
cover. Soil moisture is critical for this species and may limit the distribution of the species. 
The local abundance and geographic distribution of this species is poorly understood for this 
region. Although two sightings of silvery legless lizards were reported in 2000 at the 
ADNWR (USFWS 2001), it is highly unlikely that this species occurs on the Cline property 
based on the intense agricultural practices. Areas that have been disturbed by agricultural 
practices or other human uses, such as plowing or bulldozing, apparently become 
inhospitable to legless lizards (Jennings and Hayes 1994). The presence of non-native plant 
species also reduces the potential for the species to occur because often the non-native 
species, such as eucalyptus trees, alter the soil moisture or substrate so that the area becomes 
inhospitable to the species. For these reasons, silvery legless lizard is considered to have no 
potential for occurrence on site. 

 
The California horned lizard (Phrynosoma coronatum frontale), a federal Species of 
Concern and California Special Concern species, is associated with sandy soils, and preys 
upon native ant species. This species was last observed in the ADNWR in 1977 (USFWS 
2001). Surveys conducted in 1982 revealed only two lizard species extant in the ADNWR, 
side-blotched lizards and western fence lizards. The agricultural practices within the study 
area preclude the presence of California horned lizard. 
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California tiger salamander (Ambystoma californiense), a federally proposed Threatened 
species, and a California species of concern, spend most of the year as adults underground in 
the burrows of ground squirrels and other small animals feeding on insects (Stebbins 1985). 
Adult salamanders are nocturnal and emerge for only a few weeks per year from their 
underground retreats. Following heavy winter rains (normally December-February) adults 
emerge briefly to lay their eggs in seasonal wetlands, slow moving streams, ponds, and 
ephemeral pools, preferring rain pools, alkali sinks or cattle troughs that have muddy 
bottoms or contain some algal growth in the water for hiding in, but which are devoid of 
fish. Agricultural and urban development has eliminated much of the former habitat of this 
species (Stebbins 1985). Agricultural practices within the study area preclude the presence 
of this species. 

 
Western burrowing owl (Athene cunicularia), is a federal species of concern and is 
currently being petitioned for listing as Threatened with the CDFG. Like other raptors and 
birds in general, the western burrowing owl is protected under California Fish and Game 
Code 3503.5 and the federal Migratory Bird Treaty Act. The burrowing owl is a small, long-
legged owl, with dull brown plumage that is barred and spotted with white. Burrowing owls 
are typically observed on the ground, at or near a burrow, or on elevated areas such as dirt 
mounds or fence posts that are used as observational or hunting perches. Burrows are the 
essential component of burrowing owl habitat (CDFG 1995, CBOC 1993) and are often the 
limiting factor in occupied habitat (Zarn 1974). Burrows used by burrowing owls are usually 
dug in loose soil by small mammals, such as California ground squirrel, and are enlarged by 
the owls for nesting. Other structures used for nesting include burrows located under slabs of 
concrete, railroad ties, wood debris piles, and other anthropogenic features (CBOC 1993, 
Tatarian, personal observations). Although no individuals, signs or burrows of a suitable size 
were observed on site, even near the NB/SF RR, there is a moderate potential for this 
species to occur on site.  
 
Passerines observed on site, such as mocking birds and mourning doves, may nest in the 
few remaining walnut trees that are located around the perimeter of the study area and 
within the vineyard, as well as the oleander bushes lining the southern boundary of the 
project site, on site. There is a high potential for occurrence of nesting passerines within 
these trees and bushes. 

 
Invertebrates 

 
The project site is situated in a geographic area that historically supported numerous special-
status invertebrate taxa. Twenty-one special-status invertebrates are known to have 
historically occurred, or currently occur in the general vicinity of this project site. These 
species include 18 insects, one snail, and two crustaceans (Arnold 2003). Species are addressed 
here for one or more of the following reasons: 
 
a) the site is located within or near the geographic ranges of the species;  
b) species are associated with particular soil types present on site;  
c) species are associated with plant communities that could occur at the site. 
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Historical records for all of the species included in the invertebrate assessment indicate that  
they have been observed in northeastern Contra Costa County or nearby areas (in particular  
a number of taxa indigenous to the Antioch Dunes, which is located approximately 2 miles  
northwest of the Cline property). Most of these species are associated either with sand- 
based terrestrial or freshwater aquatic habitats in the Delta area.  

 
All of the target invertebrate taxa have status only at the federal level, as invertebrates are 
generally not recognized as rare or endangered by the State of California. Nonetheless, all of 
the 21 invertebrates would satisfy the criteria of a rare species as defined by the California 
Environmental Quality Act (CEQA).  
 
None of these invertebrates are considered to have a high or moderate potential to occur in the 
study area. Future development of the site is not expected to adversely impact these species. 
Focused surveys for special-status plant species are not warranted. 
 
A summary of the formal status, habitat affinities, reported localities to the project vicinity, 
and potential for occurrence within the project area for each of the target animal species is 
presented in Appendix B. An explanation of all sensitivity status codes is provided in 
Appendix C. Below is a description of those species pertinent in today’s regulatory 
environment and their potential for occurrence. 
 
Lange's Metalmark Butterfly (Apodemia mormo langei). The project site was visited 
during the flight period of this endangered butterfly, but no individuals were observed. 
Because its larval food plant, Eriogonum nudum ssp. auriculatum, is absent from the site, 
there is no potential for occurrence of this species on site.  
 
San Joaquin Dune Beetle (Coelus gracilis). This species burrows in the sand of well-
developed sand dunes. Sand was briefly sifted in a few portions of the site, but no specimens 
of this beetle were found. Based on the degraded habitat conditions at the property, the 
potential for occurrence of this species is considered to be low.  
 
Curved-foot Hygrotus Diving Beetle (Hygrotus curvipes). No aquatic habitat was observed 
at the project site, thus this beetle could not survive there. The project site is a short distance 
from the type locality in Oakley. There is no potential for the occurrence of this species on 
site. 
 
Molestan Blister Beetle (Lytta molesta). This species is associated with grassland habitats 
and adults are found on various wild flowers or flowers of native shrubs. The sandy soils are 
potential areas where the ground-nesting bees, that the beetle parasitizes, would likely nest. 
However, no burrows of ground-nesting bees known to serve as hosts for the beetle were 
found on site. Because the native vegetation at the site has been converted to agricultural 
and is dominated by introduced species, the potential for occurrence of this species 
considered to be low. 
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Delta June Beetle (Polyphylla stellata). This species has been observed in the Sacramento 
area in riparian-savanna situations on sandy soils. Related species are known to feed on the 
roots of oaks. No individuals of coast live oak (Quercus agrifolia) are present on site. The 
species is not considered to have any potential for occurrence on site.  

 
Ciervo Aegialian Scarab Beetle (Aegialia concinna). A limited focus survey was performed 
for this beetle by sifting sand at a few locations on the property, and no beetles were observed. 
Because of the continued agricultural activities, it is doubtful that the Ciervo Aegialian scarab 
beetle occurs at the project site.  
 
Anthicid Beetles (Anthicus antiochensis and A. sacramento). Both species have been found 
at other small sand deposits, including dredge spoils. Sand was sifted at a few locations on 
site, but no anthicid beetles were found. However, due to the presence of loose sand at the 
SPA, there is a low to moderate potential for occurrence of both anthicid beetles on site. 
Neither of these species has any formal status as a protected species; impacts would not be 
regarded as significant. 
 
Andrenid Bees (Perdita hirticeps luteocincta and P. scitula antiochensis). Historical 
records indicate that these sand dune indigenous bees are active in early fall. However, no 
andrenids were observed during the September 1 site visit. These species are known to visit 
the flowers of various native plants, especially Eriogonum nudum and Gutierrezia, which 
were not observed at the project site. These species are considered to have no potential for 
occurrence on site due to a lack of favored food plants and the high level of disturbance to 
the soil surface.  

 
Sphecid Wasps (Eucerceris ruficeps and Philanthus nasalis). Both of these species are 
associated with sand dunes, a habitat type that is not present at the property. Therefore, 
neither species has potential to occur on site.  
 
Antioch Mutillid Ant (Myrmosula pacifica). This species is probably a synonym of a more 
widespread mutillid. Thus, this species may not be as unique as was originally believed. 
None were found on site and its potential to occur on site is considered to be low.  
 
Robberflies (Cophura hurdi, Efferia antiochi, and Metapogon hurdi). There are three 
robberfly species associated primarily with sand dunes, a habitat type that does not occur at 
the property. The sandy soils on site are probably too disturbed to support any of these three 
species; these species are considered to have no potential for occurrence on site. 
 
Katydids (Idiostatus middlekauffi and Neduba extincta). Two species of katydid were 
formerly found at the Antioch Dunes, but neither has been seen for several decades. Neduba 
extincta is known from only a single specimen. Idiostatus middlekauffi was associated with 
various native dune shrubs. Although likely to occur in the area, the potential for occurrence 
on site is considered to be low due to the lack of native plant communities.  
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Bridges Coast Range Shoulderband Snail (Helminthoglypta nickliniana bridgesii). This 
snail prefers to hide under downed branches or logs, or in crevices in boulders and rock 
outcrops. Since these types of habitats are not present on site, this snail has no potential to 
occur on site.  
 
Vernal Pool and Mid-Valley Fairy Shrimp (Branchinecta lynchi and  B. mesovallensis). 
No vernal pools, swales, or other seasonally ponded wetlands normally inhabited by these 
fairy shrimp are located at the site. these species are considered to have no potential for 
occurrence on site. 

5.0   CONCLUSIONS AND RECOMMENDATIONS 

5.1   Special-status Natural Communities  

There are no special-status natural communities on the project site, and thus no potential 
impacts to these communities. Therefore, no focused surveys (e.g., wetland delineation, 
habitat mapping) or mitigation recommendations are warranted.  

5.2   Special-status Plant Species  

Of the 29 special-status plant species expected in the project region, none is considered to 
have a high or moderate potential to occur within the SPA due to the highly altered nature of 
the site. Significant impacts to special-status plant species resulting from development of the 
site are highly unlikely. Focused botanical surveys are not warranted.  

5.3   Special-status Animal Species  

Of the 40 special-status animal species expected in the project region, none is considered to 
have a high potential to occur within the SPA due to the highly altered nature of the site. 
Significant impacts to special-status plant species resulting from development of the site are 
highly unlikely. Focused wildlife surveys are not warranted.  
 
Although no special-status vertebrates are considered likely to occur on site, there are two 
potential impacts to birds that warrant consideration.  
 
Potential Impact 1: The proposed project could result in the removal of potential passerine 
nesting habitat in the trees and bushes on site, although no focused surveys for nesting 
passerines have been conducted within the project area. Disturbance during the nesting 
season may result in the potential nest abandonment and mortality of young. This is a less-
than-significant impact with the following mitigation measures incorporated. 
 
Mitigation Measure: To avoid “take” and/or further evaluate presence or absence of 
passerines, the following measures are recommended: 

 
• Tree and bush removal shall be conducted outside the nesting season, which 
occurs between approximately February 1 and August 15. If removal before 
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February 1 is infeasible and groundbreaking must occur within the breeding season, 
a qualified biologist shall conduct a pre-construction nesting bird survey of the trees 
and bushes. If no nesting birds are observed no further action is required and removal 
may occur within one week of the survey to prevent “take” of individual birds that 
may have begun nesting after the survey.  

• If birds are observed on site after February 1 it will be assumed that they are 
nesting on site or adjacent to the site. If nesting birds are observed, ground breaking 
shall be delayed until after the young have fledged, as determined by bird surveys by 
a qualified biologist, or until after the nesting season as described above.  

• The CDFG Central Coast Regional office allows grading to occur if nesting 
birds are observed on site, providing that a 75-100 foot buffer zone is created around 
the observed nest.  

Potential Impact 2: If grading or ground disturbance will occur during or after the winter 
months, the on-site conditions may change, which could attract burrowing owl to the 
site. Although no burrowing owls, sign of owls, or burrows were observed during the 
site reconnaissance, grading/filling could result in the removal of potential burrowing 
owl nesting habitat along the perimeter of the site. Disturbance during either the winter 
or nesting season may result in the potential take of adults, nest abandonment and 
mortality of young. This is a less-than-significant impact with the following mitigation 
measures incorporated. 

Mitigation Measure: To avoid “take” and/or to further evaluate presence or absence of 
burrowing owl, the following measures are recommended: 
 
• If ground disturbance must occur during the nesting season (February 1 to August 

31), a qualified biologist shall conduct a pre-construction nesting burrowing owl 
survey following CDFG protocols prior to disturbance. Survey protocols include 
conducting crepuscular (early morning or late evening) surveys. Any active nests 
shall not be disturbed until the young have fledged.  

 
• All burrows containing active nests shall be identified by flagging and be protected 

by a no disturbance buffer zone of 75 meters (approximately 250 feet). On-site 
habitat loss shall be mitigated through payment of the applicable ECCCHCP fee, as 
adopted by the City of Oakley.   Payment of this fee is required for all phases of the 
Cline Property Specific Plan project, regardless of whether nesting burrowing owls 
are identified.   

 
• Areas of bare ground or with grass less than six inches in height may attract 

burrowing owls during the winter season. If construction is to occur after a period of 
construction inactivity and the soil is left barren, a habitat evaluation to determine 
burrowing owl occupancy of the site should be conducted prior to ground 
disturbance the following season.   
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Management Summary 

 
William Self Associates, Inc. (WSA) has implemented a record search, archaeological field 
survey and assessment of a 76.4-acre parcel at the proposed Cline Property Specific Plan project 
area located on Main Street (State Route 4) in Oakley, Contra Costa County.  As the construction 
project will involve ground disturbance, primarily by cut and fill excavation, a cultural resource 
study was conducted in compliance with Section 21084.1 of the California Environmental Quality 
Act (CEQA).  
 
The archival record search for the following project conducted at the Northwest Information Center 
(NIC) of Sonoma State University on behalf of WSA (File No. 03-209), indicated that there have 
been 13 previous surveys and 1 recorded prehistoric site within ¼-mile of the project area.  The 
Native American Heritage Commission (NAHC) was contacted in September, 2003 requesting 
information on any sacred sites within the project area and a listing of interested Native American 
representatives.  No additional information on sacred sites was gathered as a result of this contact.  
 
Field surveys were conducted in order to document any previously unrecorded cultural resources 
within the Cline Property boundaries.  WSA’s field surveys were conducted by Eric Strother, B.A., 
Thomas Young, B.A., and Kyle Brown, M.A.  During the survey of the project area (October 1st, 2nd, 
and 9th, 2003), one previously unrecorded site containing historic and prehistoric artifacts was 
identified. 
 
Adverse impacts from construction activity would most likely result from encountering additional 
cultural deposits during project construction.  No impacts to cultural resources are anticipated during 
the operational phase of the project.  Proper implementation of the two proposed mitigation 
measures, including construction personnel training, and archaeological monitoring would reduce 
the impact to a less-than-significant level.  
 
All materials collected in preparation for this assessment report, including archival materials 
from the Northwest Information Center (NIC), field survey notes, and photographs, will be 
stored at the corporate office of William Self Associates, Inc. in Orinda, California.
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PROJECT DESCRIPTION AND LOCATION 
 
 
The proposed Cline Property Specific Plan project area is located on the north side of Main 
Street (State Route 4) at the City of Oakley’s westerly entrance from Highway 160 (Figure 1).  
The project location is south of BNSF Railroad line and east of Bridgehead Road.  The 76.4-acre 
project site includes Assessor’s Parcels 037-040-015 and 037-040-007 but excludes a service 
station and coffee bar on the northeast corner of Bridgehead Road and Main Street.  
Development of the Specific Plan project site will involve the construction of a series of one-
story commercial buildings (totaling up to 770,000 square feet) and associated parking areas 
located across the property.  The project area, which is currently planted in grapes, is situated in 
Township 2 North, Range 2 East, in Section 22 of the former Rancho Los Meganos as depicted 
on the 1978 Jersey Island, California 7.5’ USGS topographic quadrangle (Figure 2).  The 
elevation of the property is approximately 13-25 feet above sea level. 
 

 
ENVIRONMENTAL SETTING 

 
Existing Environment 
 
The Cline Property Specific Plan project area is situated on the western margin of California's 
Central Valley, one of two principal grassland communities that exist in California (the second 
being the coastal grassland that covers middle-elevation hillsides from San Francisco to southern 
Oregon).  Together these are known as the Pacific Prairie (Brown 1985:84). The project vicinity, 
located east of Antioch, comprises a series of low, rolling hills west of the project area that rise 
in elevation to nearly 300 feet above sea level, and flat expanses on the Project site and to the 
east toward the Delta. 
  
Annual precipitation in the region varies from six to 29 inches, with precipitation concentrated in 
the fall, winter, and spring months.  This climate is much like that found in the Mediterranean: 
mild, rainy winters, and hot, dry summers.  After the first rain at the end of October or early 
November, the vegetation becomes green and remains green, but not growing, until late 
February, when the grasses begin to grow rapidly.  By early May, the area has usually changed 
to dry, golden-colored grasses, and stays that way until fall. 
 
Temperatures in the summer are high, often reaching over 38° C (100° F) (Brown 1985:87).  The 
combination of this climate and the arable soils of the Central Valley have proven irresistible to 
farmers; the extensive agricultural use of the region has resulted in the disappearance of much of 
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the original grassland community.  Grasslands persist, but the dominant species are completely 
different from those found 150 years ago by settlers (Brown 1985:84). 
 
With some exceptions, however, the flora and fauna have not changed as dramatically in this part 
of Contra Costa County as in other areas of California.  Grazing cattle have prevented the 
overgrowth of vegetation and trees that would require protective fire control.  Common 
vegetation observed during the survey include: lupine, blue dicks (Brodiaea pulchella), blue 
bells, mustard (Brassica sp.), common groundsel (Senecio vulgaris), purple sanicle (Sanicula 
bipinnatifida), yellow fiddleneck (Amsinckia sp.), shepherd's-purse (Capsella Bursa-pastoris), 
chamomile, cilantro, miner's lettuce (Montaiper foliata), oak (Quercus sp.), buckeye (Aesculus 
californica), and various other native and imported grasses. 
 
Animal life within the region is diverse.  Unlike prehistoric times when animals such as 
pronghorn, antelope, tule elk, mule and black-tail deer, and grizzly bears occupied the area, 
today the region favors small, herbivorous mammals – especially voles, pocket gophers, ground 
squirrels, and pocket mice (Brown 1985:87).  The larger, open areas in the vicinity of the Project 
site attract some larger animals including deer, coyotes, rabbits, skunks, opossum, raccoons, and 
a number of birds including several types of owls, buzzards, and various raptors.  
 
Paleoenvironment 
 
Most of the western United States was subjected to a series of climatic fluctuations over the past 
several millennia; the central interior valley portion of California is no exception.  Warm/dry 
episodes were followed by intermittent cool/moist periods (Moratto et al. 1978).  The Holocene or 
Recent Epoch has seen six cool periods followed by five warm periods.  The Altithermal period, 
ending about 2,900 years ago, was a warm/dry episode that apparently had wide-ranging 
implications throughout the west, leading to changes in animal migrations and plant productivity and 
distribution.  A cooler period followed for the next 1,400 years, followed by yet another warm/dry 
climate starting about 600 years ago, which remains to the present day. 
 
Native grasses covered the upland environment throughout the area before livestock was introduced 
to the region in the early 1800s.  Although the species of animals inhabiting the Central Valley 
before the influx of humans is largely known, the type of plants that may have occupied the valley 
grassland is not as well defined.  Purple needlegrass, a bunchgrass found only in California, may 
have been the dominant grass species.  Truly purple in color, purple needlegrass's dried stalks would 
have lent a distinctive color to the valley grasslands in the summer (Brown 1985:87).  
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Historic Land Changes 
 
By 1830, agriculture and livestock grazing were established in the area.  The arrival and 
proliferation of cattle and horses constituted one of the principal reasons for the disappearance of 
the California grasslands (Brown 1985:88).  By 1851, wild oats, an introduced species noted as 
an excellent food source, had become the dominate species in the valleys and foothills of the 
Mount Diablo area.  Today nearly 400 introduced species – mostly annuals that were probably 
brought inadvertently from the Mediterranean by Spanish explorers – grow in the California 
grasslands.   
 
Agriculture and the use of extensive irrigation systems have also changed the face of the 
vegetation in much of the grasslands.  Cherries, tomatoes, walnuts, almonds, grapes, and 
avocadoes are some of the crops now being produced in the land surrounding the project area. 
 
 

CULTURAL SETTING 
 
Prehistory 
 
Research into local prehistoric cultures began with the work of N. C. Nelson of the University of 
California at Berkeley, who conducted the first intensive archaeological surveys of the San 
Francisco Bay region from 1906 to 1908.  He was the first person to identify the Bay Area as a 
distinct archaeological entity.  He maintained that the intensive use of shellfish—a subsistence 
strategy reflected in both coastal and bay shore middens—indicated a general economic unity in 
the region during prehistoric times (Moratto 1984: 227).   Nelson documented more than 100 
shellmounds along the bay shore in Alameda and Contra Costa Counties, when the area was still 
ringed by salt marshes three to five miles wide (Nelson 1909: 322ff.). 
 
In 1911, Nelson supervised excavations at CA-SFR-7 (the Crocker mound) near Hunter's Point, 
a site later dated to 3,000-1,500 B.P. (years before present)1.   L.L. Loud identified 
archaeological components from this same period in Santa Clara County in 1911 while 
excavating at CA-SCL-1 (the Ponce, Mayfield, or Castro Mound site).  R. J. Drake recognized 
them in San Mateo County in 1941-1942 at CA-SMA-23 (Mills Estate) in San Bruno (Moratto 
1984:233).  
 
The work of Nelson and Loud in the Bay Area provided the impetus for investigation into the 

                                                           
1 All B.P. dates are calculated from 1950 AD. 
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prehistory of central California, which began in earnest in the 1920s.  Stockton-area amateur 
archaeologists J.A. Barr and E.J. Dawson excavated a number of sites and made substantial 
collections in the area from 1893 to the 1930s.  On the basis of artifact comparisons, Barr 
identified what he felt were two distinct cultural traditions.  Dawson later refined his work into a 
series of "Early," "Middle," and "Late" sites (Ragir 1972; Schenck and Dawson 1929).  
 
Professional or academic-sponsored archaeological investigations began in the 1930s when J. 
Lillard and W. Purves of Sacramento Junior College formed a field school, which conducted 
excavations throughout the Sacramento Delta area.  By means of artifact and burial data they 
identified a three-phase sequence similar to Barr’s and Dawson's, which they called "Early," 
"Intermediate," and "Recent" cultures (Lillard and Purves 1936).  In 1954, Richard Beasley 
refined this system and extended it to include the region of San Francisco Bay.  The result was 
referred to as the Central California Taxonomic System (CCTS) (Lillard, Heizer, and Fenenga 
1939; Moratto 1984).  Subsequently the CCTS system was applied widely to site dating and 
taxonomy throughout central California 
 
Much of the subsequent archaeological investigation in the Central Valley focused on a 
refinement of the CCTS through an analysis of environmental change, settlement and subsistence 
strategy, exchange, population movement, and related topics.  These studies established 
subsequences for many regions of central California.  The best received of these studies has been 
Fredrickson's (1973) concept of cultural "patterns" (Moratto 1984:201-214).  His idea was that, 
in spite of local variations, widespread cultural patterns are identifiable.  He described patterns 
as “adaptive modes,” which extend across one or more regions and are “characterized by 
particular technological skills and devices, particular economic modes, including participation in 
trade networks and practices surrounding wealth, and by particular mortuary and ceremonial 
practices” (Fredrickson 1973:7-8). 
 
Fredrickson’s chronological sequence for central California begins with the Windmiller Pattern, 
which possesses cultural elements belonging to both the Early and Middle Horizons.  Sites from 
this period date from about 6,950 to 3,950 B.P.  Although earlier occupations no doubt existed, 
sites from the PaleoIndian Period, dating from about 11,950 to 7,950 B.P., are thought to be 
buried beneath Holocene alluvial deposits and are not well documented in this part of California 
(Ragir 1972).  Some scholars have suggested that Windmiller Pattern sites are associated with an 
influx of people from outside of California, who introduced subsistence patterns adapted for a 
riverine-wetlands environment (Moratto 1984:207).   
  
Windmiller Pattern sites are often situated in riverine, marshland, or valley floor settings, as well 
as atop small knolls above prehistoric seasonal floodplains.  Such an area provided a wide 
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variety of plant and animal resources.  Most Windmiller Pattern sites have contained burials with 
remains that are extended ventrally, oriented to the west, and that contain copious amounts of 
mortuary artifacts.  These artifacts often include large   projectile points and a variety of fishing 
paraphernalia—net weights, bone hooks, and spear points.  The faunal remains indicate that the 
inhabitants hunted a range of large and small mammals.  Stone mortars and grindstones for seed 
and nut processing are common finds.  Other artifacts—such as charmstones, ochre, quartz 
crystals, and both Olivella and Haliotis shell beads—suggest a practice of ceremonialism and 
trade. 
 
The subsequent Berkeley Pattern (previously included in the Middle Horizon culture) covers a 
period from about 3,500 to 1,500 B.P. in the San Francisco Bay region.  This pattern shares some 
attributes with the Windmiller Pattern at the beginning of the sequence and with the Late 
Horizon period at the end.  Berkeley Pattern sites are much more common and well documented, 
and therefore better understood, than Windmiller Pattern sites.  These sites are scattered in more 
diverse environmental settings, but riverine settings are prevalent. 
 
Deeply stratified midden deposits, which developed over generations of occupation, are common 
to Berkeley Pattern sites. These middens contain numerous milling and grinding stones for food 
preparation.  Projectile points in this pattern become progressively smaller and lighter over time, 
culminating in the introduction of the bow-and-arrow during the Late Horizon period.  Slate 
pendants, steatite beads, stone tubes, ear ornaments, and burial techniques that utilize variable 
directional orientation, flexed body positioning, and a general reduction of mortuary goods are 
unique to Berkeley Pattern sites (Fredrickson 1973:125-126; Moratto 1984:278-279). 
 
The Late Prehistoric Period (formerly the Late Horizon) ranges from about 950 to 150 B.P.  This 
period coincides with Fredrickson’s Augustine Pattern, which is typified by intensive fishing, 
hunting, and gathering (especially acorns), a large population increase, expanded trade and 
exchange networks, increased ceremonial and social attributes, and the practice of cremation in 
addition to flexed burials.  Certain artifacts are also distinctive in this pattern:  bone awls used in 
basketry, small notched and serrated projectile points that are indicative of bow-and-arrow 
usage, occasional pottery, clay effigies, bone whistles, and stone pipes.  The Augustine Pattern 
and the Late Prehistoric period are recognized as the apex of Native American cultural 
development in this part of California.   
  
In 1951, prehistoric burials and artifacts were exposed by heavy equipment operators on the 
southwestern bank of San Francisquito Creek in Santa Clara County.  Dubbed the University 
Village Site (CA-SMA-77), it was excavated in 1951 and 1952 by G. A. Gerow of Stanford 
University.  The cultural pattern identified was a mixture of Windmiller Pattern traits with 



 

Cultural Resources Assessment Report   William Self Associates, Inc.  
Cline Property Specific Plan                    6  October 2003 

materials markedly dissimilar to other Early Horizon period sites.  To explain this, Gerow argued 
for a cultural expression different from that found in the Central Valley, which had been used to 
define the Windmiller Pattern.  Gerow suggested that an Early Bay Culture inhabited the area 
from 3,400 to 2,900 B.P. that eventually merged with the culture of the Central Valley. 
 
Evidence of even earlier occupation in the Bay Area came to light in 1970 during construction of 
the Bay Area Rapid Transit system (BART) when workers unearthed a skeleton in San 
Francisco's Civic Center.  W. G. Henn and R. E. Schenk of San Francisco State University 
examined the skeleton and confirmed through radiocarbon dating that the skeletal remains dated 
to approximately 5,660 B.P.  Further confirmation for early occupation came from Sunnyvale 
when Bada and Helfman provided radiocarbon dates of about 4,410 ±95 B.P. for charcoal found 
in association with a skeleton unearthed there.  
 
In 1922, B. Seymour, a student at Stanford University, found a skull eroding out of the bank of 
San Francisquito Creek.  It was located about six meters below the surface and was in primary 
context.  Labeled Stanford Man I, it was dated in 1974 to 5,080 ±70 B.P. (Berger 1974). B. 
Gerow discovered Stanford Man II, a flexed human skeleton, 1,150 m downstream from 
Stanford Man I in 1963.  Radiocarbon dates for Stanford Man II were 4,350 ±70 B.P. (Berger 
1974). 
 
Data recovered from these and other Bay Area sites indicate a widespread but sparsely populated 
culture of hunters and gatherers in the region as early as 5,660 B.P. (Henn and Schenk 1970; 
Henn et al. 1972).  This culture was replaced around 3,950 B.P. by one adapted to bayshore and 
marshland habitation.  The Berkeley Pattern describes this culture although there is considerable 
regional variation (Moratto 1984:207-211).  Moratto suggests that this replacement culture 
corresponds to the spread of Utian (Miwok-Costanoan) people from eastern Contra Costa 
County.  By 3,400 B.P., this group had settled in the southern Bay Area.  From here they spread 
northward to the peninsula, westward to the coast, and southward to the Santa Clara Valley.  
They would remain in these areas until historic times.   
 
By 1920 B.P., the Berkeley Pattern was developing into the Augustine Pattern, with its 
characteristic bow-and-arrow, tubular tobacco pipe, cremation, intensive acorn utilization, and 
complicated exchange systems.  It was this emerging pattern that was destroyed by the Spanish 
mission system and subsequent historical developments (Moratto 1984:283). 

 
Ethnography 
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At the time of historic contact with the Spanish missionaries and explorers, the project area was 
occupied by the Bay Miwok group of Native Americans.  The Bay Miwok spoke a language now 
considered one of the major subdivisions of the Miwok-Costanoan, which belonged to the Utian 
family within the Penutian language stock (Shipley 1978: 82-84). 
 
Levy (1978:399) places the Bay Miwok territory from the Suisun Bay to just south of Mount 
Diablo and from there eastward to the Sacramento-San Joaquin Delta.  The tribal group 
associated with the Antioch area was known as the Chupcan.  Levy (1978:401) states that 
 
 On April 3, 1776, members of an exploring expedition visited a village near 

Antioch. Anza (1930:144) estimated the population of the settlement at 400 
persons.  The settlement visited probably belonged to the tribelet referred to in the 
mission books as Chupcan. 

 
Baker and Shoup (1990:4) [citing Bennyhoff (1977) and Milliken (1983)] suggest that the Bay 
Miwok tribal group living just south of the survey area was probably the Wolwon (also cited as 
Volvon or Bolbon) people who occupied the upper Marsh Creek drainage east of Mount Diablo.  
 
The time at which the Bay Miwok migrated into this area is disputed.  Beeler (1959), who has 
studied the Saclan language, claims it was originally spoken to the east along the lower courses 
of the Tuolumne, Stanislaus, and the Mokelumne rivers.  He surmises that these people were 
displaced to the west by a northerly push of the Yokuts, which may have been completed as 
recently as 300 years ago.  This implies the Bay Miwok were in their historical territory only a 
century or less before the first Spanish explorers arrived in the region (Beeler 1959:68). 
 
Farris, Davis, and McAleer (1988:2), in their analysis of ethnographic and ethnolinguistic data, 
find some support for this position from scholar William Shipley, who maintains the Yokuts’ 
homeland appears to be in the southern San Joaquin Valley.  James Bennyhoff, however, 
disputes this scenario in a personal communication with Farris, Davis, and McAleer (1984). This 
raises the question: if the Bay Miwok came into this area only as recently as 300 years ago 
"...whom did they displace?  Was it the Costanoan-speaking peoples, Patwin, or some other 
group?" (Farris, Davis, and McAleer 1988:2) At present there is no answer to the question of the 
native occupancy of the area before 300 years ago. 
 
The Miwok comprised a group of people united by language but broken into tribal groups 
(independent political entities such as the Chupcan and Wolwon), each occupying defined 
territories over which they controlled access to natural resources.  Although each tribal group 
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had one or more permanent villages, their territory contained numerous smaller camp sites used 
as needed during a seasonal round of resource exploitation. 
 
Extended families lived in domed, conical structures built of thatched grass.  Semisubterranean 
men's houses were built at the larger village sites, also using thatched grass and earth cover 
(Kroeber 1970).  Tule or balsa canoes were used to navigate to and from islands and for hunting 
and gathering forays into the delta. 
 
Given an abundant and continuous subsistence base, ceremony in Miwok life was fairly 
extensive, and scholars have written much about it based on early ethnographic accounts 
(Bennyhoff 1977:11; Kroeber 1970; Levy 1978).  Rituals associated with death were of great 
importance.  Two forms of interment were practiced and mortuary goods were often placed into 
the grave at the time of burial. Cremation was also occasionally practiced.  
 
Scholars have suggested the early California environment offered a large assortment of resources 
for use by native people, although acorns, fish, and game mammals formed the staples of their 
diet (Baumhoff 1963).  Researchers have stressed that acorns, with various seeds, grasses, nuts, 
berries, and roots were of utmost importance, as plant food collection and preparation formed the 
center of Miwok technology (Bennyhoff 1977:10; Kroeber 1970:814-815; Gifford 1916:139-
194). 
 
The arrival of the Spanish in the San Francisco Bay Area in 1775 led to the rapid demise of 
native populations, including the Bay Miwok. Diseases introduced by early expeditions and 
missionaries killed a large number of local peoples, exemplified by a mass burial of 18 
individuals adjacent to the Hotchkiss Mound site near Oakley (Heizer 1954).  On an expedition 
through the Central Valley in 1832-1833, Ewing Young observed: 
 
 In the Fall of 1832....the banks of the Sacramento River, in it's whole course 

through the valley, were studded with Indian villages....On our return, late in the 
summer of 1833, we found the valleys depopulated.  From the head of the 
Sacramento to the great bend and slough of the San Joaquin, we did not see more 
than six or eight Indians; while large numbers of their skulls and dead bodies 
were to be seen under almost every shade-tree near water, where the uninhabited 
and deserted villages had been converted into graveyards....(Cook 1955:318). 

 
With abandonment of the mission system and Mexican takeover in the 1840s, numerous ranchos 
were established.  The few remaining Indians were then forced, by necessity, to work for the 
ranchos.  The native lifestyle in much of northern California ceased to exist by the mid-19th 
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century, and most of the native population vanished with it.  For further ethnographic 
information on the Bay Miwok, refer to Levy (1978) and Bennyhoff (1977). 
 
 
 
Regional History 
 
The history of northern California, Contra Costa County, and the project area in particular, can 
be divided into several periods of influence.  For the purposes of establishing a historic context 
from which to assess the potential significance of historic sites in the project area, various 
periods and local sub-periods, some of which overlap, are defined below.  
 
Due to its location beyond the eastern slope of Mount Diablo, about 30 (air) miles from San 
Francisco Bay, the project area was largely isolated from the Spanish and Mexican periods of 
California.  Therefore, events associated with the Spanish and Mexican periods, and cultural 
remains from those periods, are not expected to be reflected in the project area but are discussed 
briefly as a point of reference: 
 
Spanish Period (in California) 1775 - 1822 
Mexican Period       1822 - 1848 
American Period       1838 - present 

 
Spanish Period (1775-1822) 
 
The Spanish period in Alta California began in 1775 when Captain Juan Manuel Ayala's 
expedition explored the San Francisco Bay and ventured up the Sacramento and San Joaquin 
rivers in search of a suitable mission site.  The first mission in the region was established the 
following year with the completion of Mission San Francisco de Asis (Mission Dolores) in San 
Francisco.  The mission era ensued, lasting over the next 46 years, leading to the establishment 
of numerous missions and outposts, and the subsequent "missionization" of native groups, which 
contributed to their decimation due to disease and subjugation. 
 
The earliest historical accounts of the project area come from the Spanish explorers who 
ventured to Mount Diablo in the late 18th century.  Although it is not known if they came into 
the project area, they must have passed within a few miles of it (Farris, Davis, and McAleer 
1988:7).  The Anza-Font expedition of 1776 traveled along the southern shore of Suisun Bay 
until reaching Antioch where they noticed numerous rancherias before turning southeast in an 
attempt to cross the tule swamps (Cook 1957:135). 
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Mexican Period (1822-1848) 
 
Under the Spanish, the missions controlled the land.  After Mexico seceded from Spain in 1822, 
land was granted to private citizens, a practice that increased significantly after the 1833 act of 
the Mexican legislature that established the secularization of the missions.  By 1845, the last of 
the mission land holdings were relinquished, opening the way for the large ranchos common to 
California in the mid-1800s.  Predominant land-use on the ranchos was the raising of livestock 
and ranching.  American explorers, mostly traders and beaver trappers, were also flocking to the 
west during this time, and their "trail blazing" led to the settlement of the territory.  Jedediah 
Smith, in 1827, led a party of trappers up the Sacramento River from the San Joaquin Delta 
region, leading to the establishment of the "California-Oregon Road," followed by numerous 
explorations over the next twenty-five years (Kyle 1990: preface). 
 
Jose Noriega and his wife, Manuela Fenendez, took possession of the Rancho de Los Meganos 
(sand dunes ranch) soon after their arrival in 1834.  The parcel Noriega claimed was four leagues 
long and three leagues wide (approximately 17,000 acres), extending east from the foot of Mount 
Diablo to the mouth of the San Joaquin River.  No standing architectural remains from this 
period are known to exist in the area. 
 
Deterioration of relations between the United States and Mexico resulted in the Mexican War, 
which ended with Mexico relinquishing California to the United States under the Treaty of 
Guadalupe Hidalgo of 1848.  With the formation of the new State of California, and the onset of 
the American period, rapid changes were in store for the region. 
 
The discovery of gold in the Sierra Nevada in 1848 produced a major population increase in the 
northern half of California as emigrants sought gold or various jobs producing goods or services 
for miners.  Land use changes resulted as livestock grazed some native grasses to extinction, 
woodlands were cut for lumber, railroad ties, and mine timbers, and agricultural development 
occurred on nearly all arable land.  
 
American Period (1838 - present) 
 
In 1836, near the end of the Mexican period, John Marsh arrived in Los Angeles, Alta California. 
While riding north in search of a place to settle down, he met Jose Noriega. Noriega agreed to 
accept all of Marsh's money, $500, in exchange for Noriega's Rancho de Los Meganos.  Marsh 
thus became the first Anglo-American to settle in Contra Costa County (Emanuels 1993:204).  
From 1838 until he built what became known as the "Stone House" in 1856, Marsh lived on the 
rancho in a small adobe structure.  This adobe was apparently located very close to a group of 
Indians, likely to have been Bay Miwok.  Farris, Davis, and McAleer (1988:8) cite a letter from 
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Abby Tuck Marsh (John Marsh's wife) stating that about twenty Indians lived in huts "a few rods 
from the door of the adobe" (a rod being 16.5 feet).  It is said Marsh moved a village of natives 
across Marsh Creek to the northwest in order to put the Stone House where he wanted it (site 
record for CA-CCO-548 by Farris 1987).  
 
When twin brothers William and Joseph Smith moved their families from Massachusetts to 
California in 1849, John Marsh was there to greet them.  Accounts vary somewhat, but it seems 
clear that shortly after their arrival the brothers were met by Marsh and quickly acquired land, 
either from Marsh’s vast holdings or from an unknown party (Emanuels 1993:216; Slocum & 
Co. and Munro-Fraser 2000:671; Kyle 1990:64).  The brothers were both carpenters and 
ordained ministers and they quickly found jobs in “New York of the Pacific,” today known as 
Pittsburgh, constructing housing for the flood of migrants coming to California in search of gold. 
Joseph died of malaria that first winter. 
 
The following summer, William received news that a ship docking in San Francisco was 
carrying passengers from Maine wanting to settle permanently in California (Kyle 1990:64). He 
immediately went to greet them and offered each family a lot at Smith’s Landing on which to 
build a home.  Approximately half of the families accepted his offer, and the settlement they 
created was named Antioch at their 1851 Fourth of July picnic (Slocum & Co. and Munro-Fraser 
2000:672-3). 
 
On June 24, 1851, Marsh, who was then in his fifties, married Abbie Tuck.  She was a devout 
Baptist living with missionaries near San Jose.  He took her to live in his four-room, earthen 
floor adobe house.  In 1854 he hired artisans to build a more permanent and stately structure, 
later to be known as the Stone House.  The cost of the building was about $20,000 (Historic 
Record Company 1926:381).  Abbie Marsh died in August 1855 before the house was finished, 
leaving behind John Marsh and their young daughter, Alice (Emanuels 1993:204).  
 
On September 24, 1856, Marsh was stabbed to death on the road just outside Martinez by Jose 
Olivas, Juan Garcia, and Felipe Moreno, three disgruntled employees who felt he had cheated 
them out of their wages.  They overtook his buggy on mustangs while he was traveling to 
Martinez.  They lassoed him, pulled him off his buggy, and then stabbed him to death.  His 
driverless horse and buggy continued on to Martinez where it was spotted by some citizens, who 
went back and found his body (Historic Record Company 1926:382).  
 
After a series of events, Marsh’s rancho was finally acquired by James T. Sanford.  According to 
Emanuels (1993:199) the only noteworthy aspect of Sanford was his sale of a few acres to the 
San Pablo and Tulare Railroad, thereby defining the land for the village of Brentwood.  Sanford, 
together with John F. Williams, owned all of the Brentwood Coal Company, which also held 
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partial title to the Marsh land.  In 1878, Sanford missed his mortgage payments on the Marsh 
property, and the Savings and Loan Society wasted no time in acquiring it (Emanuels 1993:200).  
 
The Savings and Loan Society of San Francisco kept most of the rancho land for 22 years, 
renting it out to dry-land farmers.  Rent was paid in the form of wheat or barley at a rate between 
one-quarter to one-third of their crop (Emanuels 1993:200).  
 
On October 23, 1900, a group of Scottish investors, Balfour-Guthrie Investment Company, 
bought Rancho de Los Meganos from the Savings and Loan Society for $200,799.43.  Even 
though Balfour-Guthrie purchased the land in 1900, it took until 1913 for the firm to obtain a 
portion of the ranch still owned by the estate of James T. Sanford (a little more than 5.25 percent 
of the land), which was offered $50,000 for the parcel.  At the same time, the company acquired 
another 500 acres from a Peter G. King (Hohlmayer 1991a).  
 
On September 16, 1912, a permit was issued by the chief of the U.S. Army Corp of Engineers 
and authorized by the Secretary of War to divert two hundred cubic feet per second of water 
from Indian Slough, a branch of Old River (which, in turn, was a branch of the San Joaquin 
River) in Contra Costa County (Hohlmayer 1991a). Balfour-Guthrie spent $500,000 that same 
year, building an irrigation system to spread water over more than 22,000 acres, including lands 
near the cities of Brentwood and Knightsen, Discovery Bay to the east, and the town of Oakley 
to the north.  
 
The development of this irrigation system changed the land use in the area from cattle, grain, and 
alfalfa production to dairy farms, orchards (walnuts, cherries, almonds, apricots, peaches, and 
plums), and vineyards (Hohlmayer 1991b).  Other crops, such as tomatoes, strawberries, and 
beans were begun in the 1950s. 
 
 

RESULTS OF THE RECORDS AND LITERATURE SEARCH 
 
The staff at the California Historical Resources Information System, Northwest Information 
Center (NIC) at Sonoma State University conducted a record search of the project vicinity on 
September 30, 2003 (File No. 03-209)(Appendix D).  The record search included a review of all 
cultural resource and excavation reports and recorded archaeological sites within a ¼-mile radius 
of the project area.  The study included a review of archaeological, ethnographic, historical, and 
environmental literature as well as records and maps on file at the California Archaeological 
Inventory.  No historic resources are shown on the 1910 USGS, Jersey Topographic Quadrangle 
historic map for the project area (Appendix D).  No known cultural resources exist within or 
directly adjacent to the project area.   
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Thirteen surveys have been conducted within ¼-mile of the project area (Baker 1990, 1999; 
Bramlette et al. 1991, Busby 1976; Chavez 1982; Dougherty 1991; Holman 1999; Losee 2001; 
Moratto et al. 1995; Price 1992; Scott 1999, Werner 1986; West and Welch 1996).  As a result of 
the surveys, one prehistoric site was identified within one quarter mile of, but outside the project 
area (CA-CCO-135).  No other historic or prehistoric cultural resources were located.  
 
CA-CCO-135 was recorded in 1945 by J.J Farrar and W. Wallace.  The original location of the 
site, nearly ¼ mile north of the project area, may have been misplotted, and the site record notes 
that CA-CCO-135 is probably located on the Bethel Island USGS Quadrangle map. The site 
reportedly consisted of a prehistoric archaeological deposit with pestle, mortar rim fragment, an 
antler flaker, a square-cut olivella shell bead, and an obsidian point fragment.  The site record 
indicates that CA-CCO-135 was destroyed by grading.   
 
 

NATIVE AMERICAN CONSULTATION 
 

On September 29, 2003, Leigh Martin of William Self Associates, Inc. (WSA) contacted the Native 
American Heritage Commission (NAHC) in writing to request information on known Native 
American traditional or cultural properties within the project area, and to request a listing of 
individuals or groups with cultural affiliation to the project area.  Debbie Pilas-Treadway from the 
Native American Heritage Commission responded to the request and indicated that “a search of the 
sacred lands file has failed to indicate the presence of Native American cultural resources in the 
immediate project area.”   No individual or tribal members will be notified as part of this scope of 
work2.  The project sponsor may desire to use the list of individuals to solicit comment on the project 
environmental documentation if desired (see Appendix A for letter dated October 10, 2003, and list 
of Native American Contacts). 
 
 

METHODOLOGY AND RESULTS OF THE FIELD SURVEY 
 
Methodology 
 
WSA archaeologist Eric Strother and field technician Thomas Young conducted a pedestrian 
survey of the project area on October 1st and 2nd, 2003 (refer to Figure 2).  A follow-up survey 
was conducted by WSA Senior Archaeologist Kyle Brown on October 9, 2003.  The area was 
evaluated for the presence of historic or prehistoric site indicators.  The archaeological survey 

                                                           
2 The provisions of SB 18 regarding tribal consultation do not apply because the Specific Plan project was initiated 
prior to march 1, 2005. 
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was conducted using transect intervals of 6-10 meters between the grape rows.  The objective of 
the cultural resource evaluation within the Cline Property was to locate, record, and evaluate the 
significance of all cultural resources within the proposed project area.   Visible ground surface was 
examined for the presence of historic or prehistoric site indicators, such as charcoal, obsidian or 
chert flakes, grinding bowls, shell fragments, bone, and pockets of dark, friable soils (for prehistoric 
sites), and glass, metal, ceramics, brick, wood and similar debris (for historic sites). 
Survey Results 
 
The entire 76.4-acre Project site and immediately adjoining property area was surveyed.  Ground 
visibility was excellent due to recent disking of the level agricultural field.  Soil throughout the 
property is described as loosely consolidated yellow silt with few rocks.  Trowel or foot clearing 
was used occasionally to improve soil visibility.  
 
The majority of the project area is flat and open and is currently covered in grape rows 
(Appendix 1: Photos 1 and 2).  The grapes do not appear to have been tended to for some time.  
Do to the sandy nature of the soil, no other vegetation or weeds grow between the rows or 
around the grape vines resulting in excellent surface visibility.  Recent garbage is scattered on 
the property adjacent to the road shoulders. The survey resulted in the discovery of a light scatter 
of prehistoric and historic debris strewn across the majority of the western half of the property.  
Agricultural disking of the grape vineyard has clearly disrupted the original location and 
association of the artifacts.  A description of the prehistoric and historic finds is included below. 
 
A light scatter (approximately 1-2 pieces per 10 sq meters) of older and more recent bottle glass 
fragments and shards of white ceramic dishware covers the entire western portion of the 
property.  A more concentrated scatter of historic trash was noted in the northwest portion of the 
project area, approximately 61 meters south of the railroad tracks and 210 meters east of 
Bridgehead Road just east of a dirt access road for farm equipment (Figure 3).  This scatter 
(approximately 5 pieces per square meter) measures approximately 30 meters (N-S) by 20 meters 
(E-W) and consists of burned and unburned bottle glass fragments, and ceramic dishware 
fragments (Photos 3 and 4).  Artifacts include an aqua colored insulator fragment, an aqua bottle 
top with a hand-laid ring, double bead finish, and possible tooling marks, a machined light 
green/aqua colored food (pickle sauce) container base, 2 fragments of earthenware with an 
irregular matte finish, and a fragment of blue-on-blue stoneware.  
 
Other historic items found in this concentration include recent brown beer-bottle glass, 
fragments of indeterminate burned glass, melted chunks of aluminum, a pipe clamp, and a rusted 
manifold gasket from an automobile or tractor.  Nearly all of the items are highly fragmented 
from disking of the area, and no diagnostic fragments were found.   Based on the design, finish, 
and coloration of the glass fragments, the observed historic artifacts are estimated to have a wide 
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range of dates from the early 20th Century to the present.  
 
No historic structures are noted in the project area on historic maps.  Most of the historic 
artifacts found on the Cline Property exhibit heat damage, especially near the artifact 
concentration described above.  Many of the artifacts could have been incorporated into 
agricultural burn piles on the property.  Alternatively some of the historic artifacts could be 
associated with construction or maintenance of the railroad line adjacent to the property. 
 
Three prehistoric artifacts were found while searching for the boundaries of the historic trash 
concentration described above.  The artifacts, which include two cores and a flake tool (Photos 
5-7), were found widely dispersed and their original association is unclear (Figure 3).  The three 
prehistoric artifacts are described below. 
 
A core can be described as the discarded portion of lithic (stone) raw material from which flakes 
have been chipped by prehistoric stone tool makers.  Core A is discoid in shape and was made 
from a high quality white opaque chert (Photo 5).  This artifact measures 57mm in length, 63 
mm in width, and 25 mm in thickness.  The core surface still retains patches of cortex (natural 
weathered surface of the rock), and there is one large flake removal scar evident on one face, and 
core preparation flake scars on all surfaces.  This core is typical of those found from other Bay 
Area sites (WSA 2002a, 2002b) and is reflective of a relatively simple flaking method used to 
produce a single large flake of uniform size that could be retouched (shaped) into a flake tool. 
 
Core B is a single platform core (all flakes were struck from one core edge) made from a 
metamorphosed sandstone river cobble (Photo 6).  This artifact exhibits some battering on one 
end, and it may have served as a hammerstone (object used to strike flakes from a core) prior to 
being flaked. There are two large flake scars and at least four smaller scars on the primary flake 
release surface. Core B measures 79mm in length, 53mm in width, and 42mm in thickness. 
 
Flake tools are flakes, flake fragments, or shatter that have been modified either in preparation 
for use, or have edge damage incurred during use.  The flake tool found on the Cline Property 
(Photo 7) was made from a large cortical white opaque chert flake blank that was probably 
struck from a discoid core similar to Core A described above based on the shape and angle of the 
flake platform (location where the flake was struck).  The tool measures 65mm in length, 39mm 
in width, and 16mm in thickness.  One edge is steep and concave in shape and was probably 
used for scraping hard materials such as bone or wood.  The other edge is convex with a more 
acute angle. 
 
Besides the cores, no other tool production byproducts (waste flakes) were found on the Cline 
Property.  This could suggest that the cores and scraper found here were produced elsewhere and 
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were brought into the site, or that other artifacts, if they exist have been disked under the ground 
surface.  A third possibility is that the three prehistoric artifacts found here were brought to the 
surface from a buried cultural deposit during deep mechanical soil ripping and conditioning, a 
practice commonly done in preparation for vineyard planting. 
 
The concentration of historic artifacts and scatter prehistoric artifacts described above will be 
referred to hereafter as Cline Property Site 1.  State of California Department of Parks and 
Recreation (DPR) forms have been prepared for the site (Appendix E). 
 

POTENTIAL IMPACTS OF THE PROPOSED PROJECT 
 

Impact Evaluation Criteria 
 
The California Environmental Quality Act (CEQA) guidelines require that the proposed project take 
into consideration the potential effect of the undertaking on cultural resources. In order to evaluate 
the potential effect of the project on architectural and historic resources (over 45 years in age) or 
prehistoric archaeological resources, a records and literature search was conducted at the NIC to 
establish the location of previously conducted cultural resource surveys and known resources within 
a one-quarter-mile radius of all project components. This background record search also provided a 
basis from which to predict the archaeological potential of the area. 
 
In accordance with CEQA regulations, if the area has not been previously surveyed, or if surveyed 
and/or documented inadequately, a qualified archaeologist must then conduct a survey of all project 
components as a means of identifying and assessing the potential impact of the project on known or 
predicted cultural resources.  Site significance criteria are those contained in CEQA Section 15064.5 
and 36 CFR 60.4.  Literature on the history, prehistory, and ethnography of the area was also 
consulted as an aid in developing the archaeological potential of the area, and to prepare a setting 
section for use in evaluating the significance of known or predicted resources. 
 
CEQA contains provisions relative to preservation of historic and prehistoric cultural sites. Section 
15126.4 of CEQA directs public agencies to "avoid damaging effects” on an archeological resource 
whenever feasible. If avoidance is not feasible, the importance of the site shall be evaluated to 
determine impact and develop mitigation measures. 

 
CEQA Section 15064.5 states:  Generally, a resource shall be considered by the lead agency to be 
"historically significant" if the resource meets the criteria for listing on the California Register of 
Historical Resources (Pub. Res. Code SS5024.1, Title 14 CCR, Section 4852) including the 
following: 
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(A) Is associated with events that have made a significant contribution to the 
broad patterns of California's history and cultural heritage; 

(B) Is associated with the lives of persons important in our past;  
(C) Embodies the distinctive characteristics of a type, period, region, or method of 

construction, or represents the work of an important creative individual, or 
possesses high artistic values; or 

(D) Has yielded, or may be likely to yield, information important in prehistory or 
history. 

 
   

Archaeological site evaluation assesses the potential of each site to meet one or more of the criteria 
for “importance” based upon visual surface and subsurface evidence (if available) at each site 
location, information gathered during the literature and record searches, and the researcher’s 
knowledge of and familiarity with the historic or prehistoric context associated with each site. 
 
Site Evaluation - Cline Property Specific Plan Project Resource Site 1 
 
Cline Property Specific Plan Project resource Site #1 (see DRP Form in Appendix E) contains both 
historic and prehistoric artifacts.  Due to historic and recent agricultural soil disturbance the original 
association or location of the artifacts is unclear.  The historic artifacts do not appear to be associated 
with the location of any historic structure or feature within the project area.  Based on a paucity of 
diagnostic features, the historic artifacts can only be broadly dated from more recent to the early 20th 
Century in date.  Similarly, the prehistoric artifacts are few in number and were found widely 
dispersed across the ground surface.  The prehistoric artifacts are not spatially or temporally 
diagnostic.  Cline Property Site 1 would not appear to be eligible for the California Register of 
Historical Resources under any of the criteria listed above at this time.   However, significant 
historic and prehistoric artifacts or features associated with the surface finds from Cline Property 
Specific Plan Project resource Site #1 may still exist below the ground surface in the project area.  
Destruction of potentially significant cultural resources without mitigation would be a significant 
impact under CEQA.   
 
Potential Project Impacts 
 
Impacts to cultural resources may result either directly or indirectly during the pre-construction, 
construction, and operational phases of the project.  Direct impacts are those which may result from 
the immediate disturbance of resources, whether from vegetation removal, vehicle travel over the 
surface, earth-moving activities, excavation, or alteration of the setting of a resource. Indirect 
impacts are those which may result from increased erosion due to site clearance and preparation, or 
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from inadvertent damage or outright vandalism to exposed resources due to improved visibility or 
access.  
 
Exposure of cultural resources during preconstruction site preparation or during construction 
excavation can also have a beneficial effect by making the data accessible for research. If these 
resources and their temporal and spatial context receive proper protection and analysis, they can add 
to the understanding of human adaptation to the environment and subsequent uses of the land and its 
resources. Analysis of cultural resources also can provide a very important key to changes in 
population and human movement within and throughout a geographic region.  
  
The potential for the project to impact sensitive cultural resources is directly related to the likelihood 
that such resources are present and whether they are actually encountered during project 
development and construction activities. During the current effort to locate and identify historic or 
prehistoric cultural resources, one documented prehistoric site (CA-CCO-130) was documented 
within ¼ mile of the Project site (though this resource could have been mapped erroneously).  The 
archaeological survey effort identified a scatter of historic and prehistoric artifacts within the Cline 
Property Specific Plan Project site. 
 
Recommendations and Mitigation Measures 
 
Since prehistoric cultural resources (as evidenced by site CA-CCO-130) may, as noted above, 
have been recorded within ¼ mile of the Project site, and historic and prehistoric artifacts were 
found within the Project site, there is a strong possibility that other artifacts may be encountered 
during project-related site clearance and excavation. Although the historic refuse scatter 
identified in the pedestrian survey appears to lack integrity and may not be eligible for listing in 
the California or National Register of Historic Places, it is nonetheless recommended that 
mitigation address the possibility of Project ground disturbance activities encountering 
potentially significant buried historic deposits associated with the surface scatter.   
 
The following two mitigation measures would reduce this potentially significant impact to a less-
than-significant level.  Recommended mitigation measures include the training of construction 
personnel, and construction monitoring.  No mitigation is required for the operation phase of the 
proposed project.    
 
Mitigation Measures 

1. Construction Personnel Training.  All construction personnel shall be trained regarding the 
recognition of possible buried cultural remains, including prehistoric and historic 
resources during construction, prior to the initiation of construction or ground-disturbing 
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activities. The project sponsor shall complete training for all construction personnel.  
Training shall inform all construction personnel of the procedures to be followed upon 
the discovery of archaeological materials, including Native American burials.  The 
following issues shall be addressed in training or in preparation for construction: 

 
Any excavation contract (or contracts for other activities that may have subsurface soil 
impacts) shall include clauses that require construction personnel to attend training so 
they are aware of the potential for inadvertently exposing buried archaeological deposits. 
 
The project sponsor shall provide a background briefing for supervisory construction 
personnel describing the potential for exposing cultural resources and anticipated 
procedures to treat unexpected discoveries.  Should unanticipated finds be uncovered 
during construction, work in the immediate vicinity must cease until an archaeologist is 
informed and an assessment of the historic or prehistoric resources is conducted. In the 
event that Native American human remains or funerary objects are discovered, the 
provisions of the California Health and Safety Code should be followed. Section 
7050.5(b) of the California Health and Safety Code should be implemented in the event that 
human remains or possible human remains are located. It states: 
 
In the event of discovery or recognition of any human remains in any location other than a 
dedicated cemetery, there shall be no further excavation or disturbance of the site or any 
nearby area reasonably suspected to overlie adjacent remains until the coroner of the county 
in which the human remains are discovered has determined, in accordance with Chapter 10 
(commencing with Section 27460) of Part 3 of Division 2 of Title 3 of the Government 
Code, that the remains are not subject to the provisions of Section 27492 of the Government 
Code or any other related provisions of law concerning investigation of the circumstances, 
manner and cause of death, and the recommendations concerning treatment and disposition 
of the human remains have been made to the person responsible for the excavation, or to his 
or her authorized representative, in the manner provided in Section 5097.98 of the Public 
Resources Code. 
 
The County Coroner, upon recognizing the remains as being of Native American origin, is 
responsible to contact the Native American Heritage Commission within twenty-four hours. 
The Commission has various powers and duties to provide for the ultimate disposition of any 
Native American remains, as does the assigned Most Likely Descendant. Sections 5097.98 
and 5097.99 of the Public Resources Code also call for "protection to Native American 
human burials and skeletal remains from vandalism and inadvertent destruction." A 
combination of preconstruction worker training and intermittent construction monitoring by 
a qualified archaeologist will serve to achieve compliance with this requirement for 
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protection of human remains. Worker training typically instructs workers as to the potential 
for discovery of cultural or human remains, and both the need for proper and timely 
reporting of such finds, and the consequences of failure thereof. 

Once the find has been identified, the archaeologist will make the necessary plans for 
treatment of the find(s) and for the evaluation and mitigation of impacts if the finds are 
found to be significant according to CEQA. 

2. Construction Monitoring.  Archaeological monitoring shall be conducted by a qualified 
archaeologist familiar with the types of historic and prehistoric resources that could be 
encountered along the transmission line corridor.  Monitoring shall occur during ground 
disturbing construction within the project area, or at the discretion of the consulting 
principal archaeologist.  The qualifications of the principal archaeologist shall be 
approved by the City of Oakley.   
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INTRODUCTION 
 
This report describes the effects of the Cline Property Specific Plan on local and regional 
air quality. This report is intended to meet the requirements of the Bay Area Air Quality 
Management District’s (BAAQMD) guidance for environmental documents.1  It addresses 
existing air quality conditions, the impacts of the project during construction, and permanent 
local and regional air quality impacts.  Where significant air quality impacts are identified, 
mitigation measures are described that would reduce or eliminate the impact. 
 
 
EXISTING CONDITIONS  
 
Air Pollution Climatology 
 
Oakley is located on the south side of the San Joaquin River delta, east of the Carquinez 
Straits.  Its location between the greater Bay Area and the Central Valley has great 
influence on the climate and air quality of the area.  It is located at the eastern boundary of 
the 9-county San Francisco Bay Area Air Basin.  Oakley is a few miles west of San Joaquin 
County, which is part of the neighboring 8-county San Joaquin Valley Air Basin. 
 
Oakley has a relatively low potential for air pollution given the persistent and strong winds 
typical of the area.  Wind records from the closest wind-measuring sites show a strong 
predominance of westerly winds.  Average wind speed is relatively high and the frequency 
of calm winds is quite low.2  These winds dilute pollutants and transport them away from 
the area, so that emissions released in the project area have more influence on air quality 
in the Sacramento and San Joaquin valleys than they do locally.  There are, however, 
several major stationary sources in upwind cities that can influence local air quality, and the 
project's location downwind of the greater Bay Area also means that pollutants from other 
areas are transported to the area. 
 
Ambient Air Quality Standards 
 
Criteria Pollutants 
 
Both the U. S. Environmental Protection Agency and the California Air Resources Board 
(CARB) have established ambient air quality standards for common pollutants.  These 
ambient air quality standards are levels of contaminants which represent safe levels that 
avoid specific adverse health effects associated with each pollutant.  The ambient air 
quality standards cover what are called "criteria" pollutants because the health and other 
effects of each pollutant are described in criteria documents.  Table 1 identifies the major 
                     
1Bay Area Air Quality Management District, BAAQMD CEQA Guidelines, 1996 (Revised 
1999). 

2California Department of Water Resources, Wind in California, Bulletin No. 185, 
January 1978. 



 3

criteria pollutants, characteristics, health effects and typical sources.  The federal and 
California state ambient air quality standards are summarized in Table 2. 
 
The federal and state ambient standards were developed independently with differing 
purposes and methods, although both processes attempted to avoid health-related effects. 
 As a result, the federal and state standards differ in some cases.  In general, the California 
state standards are more stringent.  This is particularly true for ozone and particulate matter 
(PM10 and PM2.5) 
 
Toxic Air Contaminants 
 
In addition to the criteria pollutants discussed above, Toxic Air Contaminants (TACs) are 
another group of pollutants of concern.  There are many different types of TACs, with 
varying degrees of toxicity.  Sources of TACs include industrial processes such as 
petroleum refining and chrome plating operations, commercial operations such as gasoline 
stations and dry cleaners, and motor vehicle exhaust.  Cars and trucks release at least forty 
different toxic air contaminants.  The most important, in terms of health risk, are diesel 
particulate, benzene, formaldehyde, 1,3-butadiene and acetaldehyde. 
 
Public exposure to TACs can result from emissions from normal operations, as well as 
accidental releases.  Health effects of TACs include cancer, birth defects, neurological 
damage and death. 
 
Ambient Air Quality 
 
The Bay Area Air Quality Management District has for many years operated a multi-
pollutant monitoring site in nearby Bethel Island.  Table 3 shows historical occurrences of 
pollutant levels exceeding the state/federal ambient air quality standards for the three-year 
period 2003-2005. The number of days that each standard was exceeded is shown. 
 
Table 3 shows that all federal ambient air quality standards are met in the Oakley area with 
the exception of ozone.  Additionally, the state ambient standards of ozone and PM10 are 
regularly exceeded. 
 
 
Attainment Status and Regional Air Quality Plans 
 
The federal Clean Air Act and the California Clean Air Act of 1988 require that the State Air 
Resources Board, based on air quality monitoring data, designate portions of the state 
where the federal or state ambient air quality standards are not met as "nonattainment 
areas".  Because of the differences between the national and state standards, the 
designation of nonattainment areas is different under the federal and state legislation.  
 



 4

 
Table 1:  Major Criteria Pollutants 
 
 
Pollutant 

 
Characteristics 

 
Health Effects 

 
Major Sources 

 
Ozone 

 
A highly reactive photochemical 
pollutant created by the action of 
sunshine on ozone precursors (primarily 
reactive hydrocarbons and oxides of 
nitrogen.  Often called photochemical 
smog. 

 
Eye Irritation 
Respiratory function impairment. 

 
The major sources ozone precursors 
are combustion sources such as 
factories and automobiles, and 
evaporation of solvents and fuels. 
 
 

 
Carbon 
Monoxide 

 
Carbon monoxide is an odorless, 
colorless gas that is highly toxic. It is 
formed by the incomplete combustion of 
fuels. 

 
Impairment of oxygen transport in the 
bloodstream. 
Aggravation of cardiovascular disease. 
Fatigue, headache, confusion, dizziness. 
Can be fatal in the case of very high 
concentrations. 

 
Automobile exhaust, combustion of 
fuels, combustion of wood in 
woodstoves and fireplaces. 

 
Nitrogen 
Dioxide 

 
Reddish-brown gas that discolors the 
air, formed during combustion. 

 
Increased risk of acute and chronic 
respiratory disease. 

 
Automobile and diesel truck exhaust, 
industrial processes, fossil-fueled 
power plants. 

 
Sulfur Dioxide 

 
Sulfur dioxide is a colorless gas with a 
pungent, irritating odor. 

 
Aggravation of chronic obstruction lung 
disease. 
Increased risk of acute and chronic 
respiratory disease. 

 
Diesel vehicle exhaust, oil-powered 
power plants, industrial processes. 

 
Particulate 
Matter (PM10 
and PM2.5) 

 
Solid and liquid particles of dust, soot, 
aerosols and other matter which are 
small enough to remain suspended in 
the air for a long period of time. 

 
Aggravation of chronic disease and 
heart/lung disease symptoms. 

 
Combustion, automobiles, field 
burning, factories and unpaved 
roads.  Also a result of photochemical 
processes. 
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Table 2:  Federal and State Ambient Air Quality Standards 
 
 

Pollutant 
 

Averaging  
Time 

 
Federal  
Primary  

Standard 

 
State  

Standard 

Ozone 1-Hour 
8-Hour 

  -- 
0.08 PPM 

0.09 PPM 
0.07 PPM 

Carbon Monoxide 8-Hour 
1-Hour 

  9.0 PPM 
35.0 PPM 

  9.0 PPM 
20.0 PPM 

Nitrogen Dioxide Annual Average 
1-Hour 

0.05 PPM 
  -- 

  -- 
0.25 PPM 

Sulfur Dioxide Annual Average 
24-Hour 
1-Hour 

0.03 PPM 
0.14 PPM 
  -- 

  -- 
0.04 PPM 
0.25 PPM 

PM10 Annual Average 
24-Hour 

  50 µg/m3 
150 µg/m3 

20 µg/m3 
50 µg/m3 

PM2.5 Annual 
24-Hour 

15 µg/m3 
65 µg/m3 

 12 µg/m3 
  -- 

Lead 
 

Calendar Quarter 
30 Day Average 

1.5 µg/m3 

    -- 
  -- 
1.5 µg/m3 

Sulfates 
 

24 Hour 25  µg/m3   -- 

Hydrogen Sulfide 
 

1-Hour 0.03 PPM   -- 

Vinyl Chloride 
 

24-Hour 0.01 PPM   -- 

 
PPM = Parts per Million 
µg/m3 = Micrograms per Cubic Meter 
 
Source: California Air Resources Board, Ambient Air Quality Standards (5/17/06) 
http://www.arb.ca.gov.aqs/aaqs2.pdf 
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Table 3: Air Quality Data Summary for Bethel Island, 2003-2005 
  

 
Pollutant 

 
 

Standard 
 

 
 
Days Standard Exceeded During: 

 
 

 
 

 
2003 

 
2004 

 
2005 

  
Ozone 

 
1-Hour State 
1-Hour Federal 
8-Hour Federal 

 
0 
0 
0 

 
1 
0 
0 

 
0 
0 
0  

Carbon 
Monoxide 
 

 
8-Hour St. Fed. 
1-Hour State 

 
0 
0 

 
0 
0 

 
0 
0 

 
Nitrogen Dioxide 

 
1-Hour State 
 
 

 
0 

 
0 

 
0 

 
Sulfur Dioxide 

 
1-Hour State 
24-Hour State 
 

 
0 
0 

 
0 
0 

 
0 
0 

 
PM10 

 
24-Hour State 
24-Hour Federal 
 

 
1 
0 

 
0 
0 

 
1 
0 

 
Source: Air Resources Board, Aerometric Data Analysis and Management (ADAM), 
2006. (http: //www.arb.ca.gov./adam/cgi-bin/adamtop/d2wstart) 
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The U. S. Environmental Protection Agency has classified the San Francisco Bay Area as a 
non-attainment area for the federal 8-hour ozone standard. The Bay Area was designated 
as unclassifiable/attainment for the federal PM2.5 standards.   
Under the California Clean Air Act Contra Costa County is a non-attainment area for ozone 
and particulate matter (PM10 and PM2.5).  The county is either attainment or unclassified for 
other pollutants. 
 
Air districts periodically prepare and update plans to achieve the goal of healthy air.  Bay 
Area plans are prepared with the cooperation of the Metropolitan Transportation 
Commission, and the Association of Bay Area Governments (ABAG). Ozone Attainment 
Demonstrations are prepared for the national ozone standard and Clean Air Plans are 
prepared for the California ozone standard. 
 
The Bay Area 2001 Ozone Attainment Plan is the current federal air quality plan.  This plan 
was a revision to the Bay Area part of California's plan (State Implementation Plan, or SIP) 
to achieve the national ozone standard.  The plan was approved by the California Air 
Resources Board (CARB) and on November 30, 2001, CARB submitted the 2001 Plan to 
the U.S. Environmental Protection Agency. The U.S. Environmental Protection Agency is 
currently reviewing the plan.  
 
The Bay Area Air Quality Management District, in cooperation with the Metropolitan 
Transportation Commission (MTC) and ABAG, has recently prepared the Bay Area 2005 
Ozone Strategy. The Ozone Strategy is a roadmap showing how the San Francisco Bay 
Area will achieve compliance with the State one-hour air quality standard for ozone as 
expeditiously as practicable and how the region will reduce transport of ozone and ozone 
precursors to neighboring air basins. 
 
Sensitive Receptors 
 
The Bay Area Air Quality Management District defines sensitive receptors as facilities 
where sensitive receptor population groups (children, the elderly, the acutely ill and the 
chronically ill) are likely to be located.  These land uses include residences, schools, 
playgrounds, childcare centers, retirement homes, convalescent homes, hospitals and 
medical clinics.  Sensitive land uses near the project site include residences adjacent to the 
northwest corner of the site. 
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IMPACTS AND MITIGATION MEASURES 
 
Significance Criteria 
 
BAAQMD CEQA Guidelines3  provide the following definitions of a significant air quality 
impact: 
 

• A project contributing to carbon monoxide (CO) concentrations exceeding the State 
Ambient Air Quality Standard of 9 parts per million (ppm) averaged over 8 hours or 
20 ppm for 1 hour would be considered to have a significant impact. 

 
• A project that generates criteria air pollutant emissions in excess of the BAAQMD 

annual or daily thresholds would be considered to have a significant air quality 
impact.  The current thresholds are 15 tons/year or 80 pounds/day for Reactive 
Organic Gases (ROG), Nitrogen Oxides (NOx) or PM10.  Any proposed project that 
would individually have a significant air quality impact would also be considered to 
have a significant cumulative air quality impact. 

 
• Any project with the potential to frequently expose members of the public to 

objectionable odors would be deemed to have a significant impact. 
 

• Any project with the potential to expose sensitive receptors or the general public to 
substantial levels of toxic air contaminants would be deemed to have a significant 
impact. 

 
Despite the establishment of both federal and state standards for PM2.5 (particulate matter, 
2.5 microns), the BAAQMD has not developed a threshold of significance for this pollutant. 
 For this analysis, PM2.5 impacts would be considered significant if project emissions of 
PM10 exceed 80 pounds per day.  
 
The BAAQMD significance threshold for construction dust impacts is based on the 
appropriateness of construction dust controls.  The BAAQMD guidelines provide feasible 
control measures for construction emission of PM10.  If the appropriate construction controls 
are to be implemented, then air pollutant emissions for construction activities would be 
considered less-than-significant. 
 
Impact 1:  Construction Dust Emissions.  Construction activities such as clearing, 

excavation and grading operations, construction vehicle traffic and wind 
blowing over exposed earth would generate fugitive particulate matter 
emissions that may temporarily affect local air quality.  This impact is 
potentially significant, but mitigable to a less-than-significant level.   

                     
3    Bay Area Air Quality Management District, BAAQMD CEQA Guidelines, 1996 
(Revised December 1999). 
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Construction dust would affect local air quality during implementation of the project.  The 
dry, windy climate of the area during the summer months creates a high potential for dust 
generation if underlying soils are exposed to the atmosphere.   The movement of earth on 
the site is a construction activity with a high potential for creating air pollutants.  After 
grading of the site, dust may continue to affect local air quality during construction of the 
project. 
 
According to the BAAQMD CEQA Guidelines, emissions of ozone precursors (ROG and 
NOx) and carbon monoxide related to construction equipment are already included in the 
emission inventory that is the basis for regional air quality plans, and thus are not expected 
to impede attainment or maintenance of ozone and carbon monoxide standards in the Bay 
Area.  Thus, the effects of construction activities would be increased dustfall and locally 
elevated levels of PM10 downwind of construction activity.  Construction dust has the 
potential for creating a nuisance at nearby properties.  This is considered a potentially 
significant impact, but may be reduced to a less-than-significant level through 
implementation of the following measure. 
 
Mitigation Measure 1:  Consistent with guidance from the BAAQMD, the following 
measures shall be required of the project and included in all construction contracts: 
 
• Water all active construction areas at least twice daily and more often during windy 

periods; active areas adjacent to existing land uses shall be kept damp at all times, or 
shall be treated with non-toxic stabilizers or dust palliatives; 

• Cover all trucks hauling soil, sand, and other loose materials or require all trucks to 
maintain at least 2 feet of freeboard; 

• Pave, apply water three times daily, or apply (non-toxic) soil stabilizers on all unpaved 
access roads, parking areas, and staging areas at construction sites; 

• Sweep daily (preferably with water sweepers) all paved access roads, parking areas, 
and staging areas at construction sites; water sweepers shall vacuum up excess water 
to avoid runoff-related impacts to water quality; 

• Sweep streets daily (preferably with water sweepers) if visible soil material is carried 
onto adjacent public streets; 

• Apply non-toxic soil stabilizers to inactive construction areas; 

• Enclose, cover, water twice daily, or apply non-toxic soil binders to exposed stockpiles 
(dirt, sand, etc.); 

• Limit traffic speeds on unpaved roads to 15 mph; 

• Install sandbags or other erosion control measures to prevent silt runoff to public 
roadways; 

• Replant vegetation in disturbed areas as quickly as possible. 
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The following are additional mitigation measures are recommended by the BAAQMD to 
reduce engine exhaust emissions, and shall be required as part of the Project: 
 
• Use alternative fueled construction equipment (where available) 

• Minimize idling time (5 minutes maximum); 

• Use post-combustion controls to treat exhaust; 

• Maintain properly tuned equipment; 

• Use CARB-certified engines (i.e. three years old or less, and comply with CARB 
emission standards) 

• Limit the hours of operation of heavy equipment and/or the amount of equipment in use, 
such that heavy equipment is only operating between the hours of 7 AM and 6 PM. 
Monday through Friday, and 8 AM to 5 PM on Saturday (no use of heavy equipment on 
Sunday). 
 

The above measures include all feasible measures for construction emissions identified by 
the Bay Area Air Quality Management District for large sites.  According to the District 
threshold of significance for construction impacts, implementation of the measures would 
reduce construction impacts of the project to a less-than-significant level. 
 
Impact 2:  Construction TAC Emissions.  During construction various diesel-powered 

vehicles and equipment would be in use on the site.  Exposure of sensitive 
receptors to diesel particulate would represent a less-than-significant impact. 
  

 
In 1998 the California Air Resources Board identified particulate matter from diesel-fueled 
engines as a toxic air contaminant (TAC).  CARB has completed a risk management 
process that identified potential cancer risks for a range of activities using diesel-fueled 
engines.4  High volume freeways, stationary diesel engines and facilities attracting heavy 
and constant diesel vehicle traffic (distribution centers, truckstop) were identified as having 
the highest associated risk. 
 
Health risks from Toxic Air Contaminants are function of both concentration and duration of 
exposure.  Unlike the above types of sources, construction diesel emissions are temporary, 
affecting an area for a period of days or perhaps weeks.  Additionally, construction related 
sources are mobile and transient in nature, and the bulk of the emission occurs within the 
project site at a substantial distance from nearby receptors.  Because of its short duration 
and the fact that nearby sensitive receptors would not be down-wind of construction activity 
when the wind is from the prevailing west direction, health risks from construction 
emissions of diesel particulate would be a less-than-significant impact. 

                     
4 California Air Resources Board, Risk Reduction Plan to Reduce Particulate Matter 
Emissions from Diesel-Fueled Engines and Vehicles, October 2000. 
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Mitigation Measure 2:  None required. 
 
Impact 3:  Permanent Local Impacts.  Project traffic would add to carbon monoxide 

concentrations near streets and intersections providing access to the site.  This 
impact would be less-than-significant. 

 
On the local scale, the project would change traffic on the local street network, changing 
carbon monoxide levels along roadways used by project traffic.  Carbon monoxide is an 
odorless, colorless poisonous gas whose primary source in the Bay Area is automobiles. 
Concentrations of this gas are highest near intersections of major roads. 
 
Carbon monoxide concentrations under worst-case meteorological conditions have been 
predicted for the most heavily traveled nearby intersections.  PM peak traffic volumes were 
applied to the screening form of the CALINE-4 dispersion model to predict maximum 1-and 
8-hour concentrations near these intersections under the worst-case assumption that 
project traffic changes would occur in 2006.  Attachment 1 provides a description of the 
model and a discussion of the methodology and assumptions used in the analysis.  The 
model results were used to predict the maximum 1- and 8-hour concentrations, 
corresponding to the 1- and 8-hour averaging times specified in the state and federal 
ambient air quality standards for carbon monoxide. 
 
Table 4 shows the results of the CALINE-4 analysis for the peak 1-hour and 8-hour traffic 
periods in parts per million (PPM).  The 1-hour values are to be compared to the federal 1-
hour standard of 35 PPM and the state standard of 20 PPM.  The 8-hour values in Table 4 
are to be compared to the state and federal standard of 9 PPM.   
 
Table 4 shows that project traffic changes would increase concentrations by up to 1.3 PPM, 
but concentrations would remain below the most stringent state and federal standards. 
Concentrations in 2030 with cumulative traffic increases would be below current levels, 
despite increased traffic, due to the effect of declining emission rates for vehicles.  Since 
project traffic would not cause any new violations of the 8-hour standards for carbon 
monoxide, nor contribute substantially to an existing or projected violation, project impacts 
on local carbon monoxide concentrations are considered to be less-than-significant. 
 
Mitigation Measure 3:  None required. 
 
Impact 4:  Permanent Regional Impacts.  Additional trips to and from the project would 

result in new air pollutant emissions within the air basin.  The emissions from these 
new trips would exceed the BAAQMD thresholds of significance, but these 
emissions were analyzed in the Oakley 2020 General Plan EIR and do not 
represent a new significant impact.  Implementation of the foregoing measures 
would serve to minimize all cumulative operational (traffic based) impacts.  The 
analysis shows no potentially significant increases in individual or cumulative 
effects on the air basin in relation to the programmatic analysis prepared for the 
Oakley 2020 General Plan; consequently no additional mitigation is required. 
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Table 4: Worst Case Carbon Monoxide Concentrations Near Selected Intersections, in 
Parts Per Million 
Intersection Existing (2006) 

 
 
1-Hour   8-Hour 

Existing + Project 
(2006) 
 
1-Hour   8-Hour 

Existing+Project+ 
Cumulative (2030) 
 
1-Hour   8-Hour 

Main/ 
Empire 

  6.8          4.9   7.2          5.2   3.3          2.4 

Main/ 
Live Oak 

  6.7          4.8   8.2          5.9   3.4          2.4 

Main/ 
Bridgehead 

  7.6          5.5   8.2          5.9   3.1          2.3 

Main/ 
SR 160 SB Off 

  5.4          3.9   6.7          4.8   3.1          2.3 

Main/ 
SR 160 NB On 

  7.9          5.6   8.4          6.1    3.5          2.5 

Main/ 
Sandy 

  6.7          4.8   7.4          5.3   3.3          2.4 

Most Stringent 
Standard 
 

20.0          9.0 20.0          9.0 20.0          9.0 

 
 
 
Table 5:  Project Regional Emissions in Pounds Per Day 
 
  

 
Reactive 
Organic 
Gases 

 
Nitrogen 
Oxides 

 
PM10 

 
Area Sources 
Vehicular Sources 
 
Total 
 

 
  12.1 
244.4 

 
256.5 

 
   8.1 
235.8 

 
243.9 

 
   0.1 
186.4 

 
186.5 

 
BAAQMD Significance 
Threshold 

 
  80.0 

 

  
  80.0 

 

 
  80.0 
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Vehicle trips generated by the project would result in air pollutant emissions affecting the 
entire San Francisco Bay Air Basin. Regional emissions associated with project vehicle 
use have been calculated using the URBEMIS2002 emission model, as recommended by 
the BAAQMD.  The methodology used in estimating vehicular emissions is described in 
Attachment 2. 
 
The incremental daily emission increase associated with project land uses is identified in 
Table 5 for reactive organic gases and oxides of nitrogen (two precursors of ozone) and 
PM10.  The BAAQMD has established threshold of significance for ozone precursors and 
PM10 of 80 pounds per day.  
  
These emissions would contribute to the significant cumulative impacts on regional air 
quality documented in the Oakley 2020 General Plan EIR, for which a Statement of 
Overriding Consideration was adopted (see DEIR Appendix I).  Because of the consistency 
of the proposed Specific Plan Project with the General Plan, the emissions associated with 
the project do not represent a new significant impact. 
 
Mitigation Measure 4:  The Oakley General Plan identified numerous policies and 
programs in the Land Use Element, Circulation Element, Open Space and Conservation 
Element and Housing Element as providing general mitigation for air quality impacts.  The 
BAAQMD has identified project-level mitigation measures for reducing vehicle emissions 
from projects.  The following measures are intended to reduce vehicle emissions, and shall 
be required as part of the Project: 
 
• Provide physical improvements, such as sidewalk improvements, landscaping and 

bicycle parking that would act as incentives for pedestrian and bicycle modes of 
travel. 

• Connect site with regional bikeway/pedestrian trail system. 

• Provide transit information kiosks. 

• Implement feasible travel demand management (TDM) measures for a project of 
this type. This would include a ride-matching program, guaranteed ride home 
programs, coordination with regional ridesharing organizations and transit incentives 
program. 

• Provide showers and lockers for employees bicycling or walking to work. 

• Provide secure and conveniently located bicycle parking and storage for workers 
and patrons. 

• Provide electric vehicle charging facilities. 

• Provide preferential parking for Low Emission Vehicles (LEVs). 
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• Utilize reflective (or high albedo) and emissive roofs and light colored construction 
materials to increase the reflectivity of roads, driveways, and other paved surfaces, 
and include shade trees near buildings to directly shield them from the sun's rays 
and reduce local air temperature and cooling energy demand.  

 
Impact 5:  Cumulative Impacts.  The project is consistent with the Oakley 2020 General 

Plan and would not have significant cumulative impacts. 
 
According to BAAQMD significance criteria, any proposed project that would individually 
have a significant air quality impact would also be considered to have a significant 
cumulative air quality impact.  The proposed project would not individually have a 
significant impact.  Implementation of the foregoing measures would serve to minimize all 
cumulative operational (traffic based) impacts.  The analysis shows no potentially 
significant increases in individual or cumulative effects on the air basin in relation to the 
programmatic analysis prepared for the Oakley 2020 General Plan; consequently no 
additional mitigation is required. 
 
Mitigation Measure 5:  None required. 
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ATTACHMENT 1  
 
CALINE-4 MODELING 
 
The CALINE-4 model is a fourth-generation line source air quality model that is based on 
the Gaussian diffusion equation and employs a mixing zone concept to characterize 
pollutant dispersion over the roadway.  Given source strength, meteorology, site geometry 
and site characteristics, the model predicts pollutant concentrations for receptors located 
within 150 meters of the roadway.  The CALINE-4 model allows roadways to be broken into 
multiple links that can vary in traffic volume, emission rates, height, width, etc.  
 
A screening-level form of the CALINE-4 program was used to predict concentrations.5  
Normalized concentrations for each roadway size (2 lanes, 4 lanes, etc.) are adjusted for 
the two-way traffic volume and emission factor.  Calculations were made for a receptor at a 
corner of the intersection, located at the curb.  Emission factors were derived from the 
California Air Resources Board EMFAC7-2002 computer program based on a 2006 Bay 
Area vehicle mix. 
 
The screening form of the CALINE-4 model calculates the local contribution of nearby 
roads to the total concentration.  The other contribution is the background level attributed to 
more distant traffic.  The 1-hour background level in 2006 was taken as 2.5 PPM and the 8-
hour background concentration was taken as 1.9 PPM.  The 1-hour background level in 
2030 was taken as 2.3 PPM and the 8-hour background concentration was taken as 1.7 
PPM. These backgrounds were estimated using isopleth maps and correction factors 
developed by the Bay Area Air Quality Management District. 
 
Eight-hour concentrations were obtained from the 1-hour output of the CALINE-4 model 
using a persistence factor of 0.7. 
 

                     
     5  Bay Area Air Quality Management District,  BAAQMD CEQA Guidelines, 1996. 
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ATTACHMENT 2 
 
URBEMIS-2002 
 
Estimates of regional emissions generated by project traffic were made using a program 
called URBEMIS-2002.6  URBEMIS-2002 is a program that estimates the emissions that 
result from various land use development projects.  Land use project can include residential 
uses such as single-family dwelling units, apartments and condominiums, and 
nonresidential uses such as shopping centers, office buildings, and industrial parks.  
URBEMIS-2002 contains default values for much of the information needed to calculate 
emissions.  However, project-specific, user-supplied information can also be used when it is 
available. 
 
Inputs to the URBEMIS-2002 program include trip generation rates, vehicle mix, average 
trip length by trip type and average speed.  Trip generation rates for project land uses were 
provided by the project transportation consultant.  Average trip lengths and vehicle mixes 
for the Bay Area were used.  Average speed for all types of trips was assumed to be 30 
MPH. 
 
The URBEMIS-2002 run assumed summertime conditions with an ambient temperature of 
85 degrees F.  
 
The analysis was carried out assuming project build-out would occur by the year 2006.  The 
URBEMIS-2002 output is attached. 

                     
6  Jones and Stokes Associates, Software User=s Guide: URBEMIS2002 for Windows with 
Enhanced Construction Module, Version 8.7, April 2005. 
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Page: 1 
11/03/2006 9:35 AM 
 
 
 
               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      C:\Program Files\URBEMIS 2002 Version 8.7\Projects2k2\cline.urb 
Project Name:                   Cline Project 
Project Location:               San Francisco Bay Area 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                       SUMMARY REPORT     
                    (Pounds/Day - Summer) 
 
AREA SOURCE EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 TOTALS (lbs/day,unmitigated)     12.11      8.14     10.72      0.00      0.03 
  
  
OPERATIONAL (VEHICLE) EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10 
 
 TOTALS (lbs/day,unmitigated)    244.37    235.77  2,405.62      2.06    186.42 
 
SUM OF AREA AND OPERATIONAL EMISSION ESTIMATES 
                                    ROG       NOx        CO       SO2      PM10    
 TOTALS (lbs/day,unmitigated)    256.47    243.90  2,416.34      2.06    186.45 
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Page: 2 
11/03/2006 9:35 AM 
 
 
 
               URBEMIS 2002 For Windows   8.7.0 
                
File Name:                      C:\Program Files\URBEMIS 2002 Version 8.7\Projects2k2\cline.urb 
Project Name:                   Cline Project 
Project Location:               San Francisco Bay Area 
On-Road Motor Vehicle Emissions Based on EMFAC2002 version 2.2 
                
                        DETAIL REPORT     
                    (Pounds/Day - Summer) 
 
AREA SOURCE EMISSION ESTIMATES (Summer Pounds per Day, Unmitigated) 
    Source                         ROG       NOx        CO       SO2      PM10 
 Natural Gas                      0.59      8.12      6.82         0      0.01 
 Hearth - No summer emissions 
 Landscaping                      0.62      0.02      3.90      0.00      0.01 
 Consumer Prdcts                  0.00         -         -         -         - 
 Architectural Coatings          10.90         -         -         -         - 
 TOTALS(lbs/day,unmitigated)     12.11      8.14     10.72      0.00      0.03 
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Page: 3 
11/03/2006 9:35 AM 
 
 
 
                 UNMITIGATED OPERATIONAL EMISSIONS 
 
                                 ROG       NOx        CO       SO2      PM10 
Hotel                           2.92      2.04     20.89      0.02      1.68 
Discount store                 33.19     30.99    316.64      0.27     24.00 
Discount Superstore           103.94    103.85  1,058.85      0.91     82.95 
Retail                         73.12     69.82    712.70      0.61     54.89 
Home improvement supersto      31.19     29.06    296.53      0.25     22.90 
 
TOTAL EMISSIONS (lbs/day)     244.37    235.77  2,405.62      2.06    186.42 
 
Includes correction for passby trips. 
Does not include double counting adjustment for internal trips. 
 
OPERATIONAL (Vehicle) EMISSION ESTIMATES 
 
Analysis Year: 2006  Temperature (F): 85   Season: Summer 
 
EMFAC Version: EMFAC2002 (9/2002) 
 
Summary of Land Uses:  
 
                                                                  No.      Total 
Unit Type                 Acreage    Trip Rate                    Units    Trips 
 
Hotel                                4.00 trips/rooms             75.00   300.00 
Discount store                      56.02 trips/1000 sq. ft.     100.00 5,602.00 
Discount Superstore                 73.75 trips/1000 sq. ft.     231.0017,036.25 
Retail                              49.84 trips/1000 sq. ft.     242.0012,061.28 
Home improvement supersto           29.80 trips/1000 sq. ft.     167.00 4,976.60 
 
                                                 Sum of Total Trips    39,976.13 
                                       Total Vehicle Miles Traveled   122,230.63 
 
Vehicle Assumptions: 
 
Fleet Mix:  
 
Vehicle Type             Percent Type    Non-Catalyst     Catalyst         Diesel 
Light Auto                  55.60            2.20           97.30            0.50 
Light Truck < 3,750   lbs   15.10            4.00           93.40            2.60 
Light Truck  3,751- 5,750   15.90            1.90           96.90            1.20 
Med Truck    5,751- 8,500    7.00            1.40           95.70            2.90 
Lite-Heavy   8,501-10,000    1.10            0.00           81.80           18.20 
 
Lite-Heavy  10,001-14,000    0.30            0.00           66.70           33.30 
Med-Heavy   14,001-33,000    1.00           10.00           20.00           70.00 
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            0.00           91.70            8.30 
 
Travel Conditions 
                                 Residential                  Commercial 
                          Home-     Home-     Home-   
                          Work      Shop      Other   Commute  Non-Work Customer 
Urban Trip Length (miles) 11.8       4.6       6.1      11.8       5.0       5.0 
Rural Trip Length (miles) 15.0      10.0      10.0      15.0      10.0      10.0 
Trip Speeds (mph)         30.0      30.0      30.0      30.0      30.0      30.0 
% of Trips - Residential  27.3      21.2      51.5 
 
% of Trips - Commercial (by land use) 
Hotel                                                    5.0       2.5      92.5 
Discount store                                           2.0       1.0      97.0 
Discount Superstore                                      2.0       1.0      97.0 
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Retail                                                   2.0       1.0      97.0 
Home improvement superstore                              2.0       1.0      97.0 
 
 
Page: 4 
11/03/2006 9:35 AM 
 
 
 
Changes made to the default values for Land Use Trip Percentages 
 
The Diverted Trip % for Discount store changed from 45 to 38 
The Pass-By Trip % for Discount store changed from 10 to 17 
The Diverted Trip % for Discount superstore changed from 40 to 28 
The Pass-By Trip % for Discount superstore changed from 5 to 17 
The Diverted Trip % for Regnl shopping cntr changed from 35 to 11 
The Pass-By Trip % for Regnl shopping cntr changed from 10 to 34 
The Diverted Trip % for Home improvement superstore changed from 40 to 55 
The Pass-By Trip % for Home improvement superstore changed from 15 to 0 
 
Changes made to the default values for Area 
 
 
Changes made to the default values for Operations 
 
The operational emission year changed from 2005 to 2006. 
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Executive Summary 
 
 
Background and Study Purpose 
The Cline Property owners are working with the City of Oakley to prepare a specific plan 
for development of the Cline Property.  As part of its evaluation of the proposed specific 
plan, the City of Oakley has retained Richard T. Loewke, AICP to complete an 
Environmental Impact Report (EIR).  Recent California court decisions (Bakersfield 
Citizens for Local Control v. City of Bakersfield, Panama 99 Properties LLC, and Castle 
& Cooke Commercial-CA, Inc., as well as Dolan Ingram, et al. v. City of Redding and 
Wal-Mart, Inc, et al.) have made clear that for large retail developments, an economic 
impact analysis should be undertaken to assess the possibility of “urban decay” and 
deterioration as an indirect physical impact of the Specific Plan on the environment.  In 
the Bakersfield decision, the Appellate Court made clear that such an impact needed to be 
given “meaningful consideration.”  Both cases indicate that to fully satisfy the 
requirements of CEQA, the analysis must look at economic impacts and then follow the 
causal chain to determine the likelihood that new retail space will cause existing space to 
become vacant, and, if such vacancies are determined likely, to then determine the 
potential for urban decay and physical deterioration of those existing retail centers and 
nodes.  The City of Oakley has retained Bay Area Economics (BAE) to undertake an 
economic impact analysis as part of the EIR process for this project.  BAE aims to use the 
best available information to assess the economic impacts and then establish whether 
these economic impacts might result in a negative effect on the physical environment of 
Oakley and the surrounding communities as manifested by urban decay and physical 
deterioration of existing retail centers.   
 
Project Description 
The City of Oakley and its Redevelopment Agency sponsored the preparation of the Cline 
Property Specific Plan (referred to in this report as the “Specific Plan”) guiding future 
development on the Cline property (the “Proposed Project”) located along the north side 
of Main Street, east of Bridgehead Road at Oakley’s westerly entrance from Highway 
160.  The Draft Specific Plan incorporates a Development Plan accommodating three to 
four principal building sites for major retail uses ranging from approximately 120,000 to 
230,000 square feet of gross floor area (GFA).  The Specific Plan authorizes a 
development range of from approximately 630,000 square feet (Lower Intensity 
Alternative 2) to approximately 770,000 square feet (Higher Intensity Alternative 1).  The 
Proposed Project is modeled after Alternative 1 (Higher Intensity) and consists of a mix of 
retail space configurations in several large buildings and free-standing pads, including 
three anchor spaces of more than 100,000 square feet, additional store spaces ranging 
from 4,000 to 30,000 square feet, and several pad spaces suitable primarily for restaurants.  
This Higher Intensity alternative has been used for analysis of Project impacts in the 
DEIR because it represents the maximum potential aggregate development, including the 
maximum anchor (Major Retailers) and maximum additional store (Secondary Retailers) 
spaces.  At this time, there are no committed tenants but the assumed anchor tenants are a 
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large-format 230,000 square foot general merchandise discount supercenter with 
approximately 65,000 square feet of supermarket-equivalent use and also providing sales 
of garden, and other goods and services typically found in a large store of this type; a 
170,000 square foot home improvement center; a third approximately 120,000 square foot 
big box retailer such as a large apparel or durable goods store; up to an additional 220,000 
square feet of general retail use including restaurants; and one hotel providing up to 100 
rooms (maximum of between 30,000 and 40,000 square feet).  The Specific Plan provides 
an option for replacement of the hotel with up to a similar quantity of retail space.  This 
report does not address the hotel use but instead focuses on the proposed project’s retail 
sales potential in the current and future market and any potential urban decay impacts 
associated with the retail development.  The use of the Higher Intensity alternative with a 
discount general merchandise supercenter allows for an analysis of a “worst case” 
scenario with respect to urban decay. 
 
Approach 
For purposes of this analysis it is assumed that the project will be phased over a period of 
five to ten years for full buildout.  The two larger big-box users (the supercenter and the 
home improvement center) are expected to open in 2009, followed by the remaining 
tenants based on market demand over the next five to ten years.  The purpose of this 
report is not to assess whether the retail market area can support this project, but to assess 
the impacts of the proposed project assuming that it is constructed as planned.  The 
analysis assumes that this will be a fully functioning center, with all of the project’s 
outlets achieving a level of revenue reflective of the national averages for each sector 
represented in the project.  This is considered a reasonable and defensible basis upon 
which to evaluate the potential economic impacts of the proposed project.  However, if 
this leads to the conclusion that the center will capture an unrealistic share of local sales in 
a given category, the analysis considers more likely outcomes, such as both the new outlet 
and the existing outlets performing below industry benchmarks.   
 
Definition of Analysis Areas 
This report uses two areas of analysis: the City of Oakley and a Subregion consisting of 
the cities of Oakley, Brentwood, and Antioch.  A trade area is the geographic region that 
encompasses most of a retail outlet’s customers.  For the Proposed Project, the City of 
Oakley is assumed to be the Primary Trade Area and the Subregion is assumed to be the 
Secondary Trade Area, based on the assumption that shoppers would tend to go to the 
major shopping centers closest to their home for most purchases.  These definitions are 
based on the location of other existing and planned competitive supercenters and other 
major retail nodes, with most shoppers assumed to travel to the nearest supercenter-type 
store for that type of shopping, and in part on the relative distance and isolation from other 
major urbanized areas (with the exception of Pittsburg, where retail developments could 
attract shoppers from the Subregion).  There are no existing supercenters in the Subregion, 
but there are existing Wal-Mart stores with limited grocery offerings in Antioch on Lone 
Tree Way and in Pittsburg on Loveridge Road, and Target stores in Slatten Ranch in 
Antioch and in Century Plaza in Pittsburg.  Wal-Mart has proposed expanding the 
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Antioch store to a supercenter format with a full supermarket equivalent, but the Antioch 
City Council determined not to certify the Final EIR and denied design review approval 
for the Wal-Mart expansion project.  At the time of this analysis, Wal-Mart’s future plans 
for Antioch were unknown, but they may submit a revised proposal for expansion.  
Obviously, the outcome of this process will affect the potential geographic draw of a 
supercenter in Oakley, so the analysis in this report considers cumulative impacts with the 
Antioch supercenter both in place and not in place.  Beyond the Subregion, Wal-Mart has 
plans for Supercenters in Fairfield, Suisun City, Tracy, Lodi, and Vallejo, and has existing 
Supercenters in Dixon and Stockton.  These existing and planned stores, along with the 
major retail concentrations in Concord and its distance from the Cline Property serve to 
bracket the potential market area for this Proposed Project.   
 

 
 
The Primary Trade Area (called out as “Oakley” throughout this report) is used for most 
of the anchor store analysis (comprising general merchandise and home improvements) as 
well as for the undefined retail uses in the absence of detailed information on specific 
tenants whose market area might not be constrained by the significant region-serving 
retail concentrations in surrounding areas.  Thus for all store categories, the City of 
Oakley is considered the primary area of analysis.  The Subregion will be considered 
where relevant, for example for assessing the impacts on some stores that are relatively 
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close to the Proposed Project, such as the Antioch Kmart.  Retail sales are also analyzed 
in the Subregion and Contra Costa County in order to provide a benchmark for expected 
retail sales and the Proposed Project’s potential capture from elsewhere within the 
Subregion.  Though there may be some crossing of trade area boundaries by shoppers, 
designating Oakley as the Primary Trade Area makes the analysis in this report 
conservative in that most shoppers within the Subregion are excluded from the leakage 
analysis.   
 
Summary of Demographic and Economic Overview 
The Subregion has experienced a moderate population growth at a rate of 4.6 percent 
between 2000 and 2005, with growth in Oakley following at a slightly slower rate of 3.1 
percent.  While population growth within the Subregion will continue until 2010 at an 
average annual rate of 3.6 percent, Oakley’s growth will accelerate to 11.2 percent 
annually.  These trends are expected to moderate through 2015, with the Subregion’s 
annual average rate of growth between 2005 and 2015 slowing to 1.8 percent, and 
Oakley’s annual growth averaging a brisk 6.8 percent.  This growth should lead to 
substantial increases in retail expenditures by City residents over the next several years.  
Household incomes for Oakley and the Subregion were somewhat below Contra Costa 
County as a whole in 2005 ($83,000 for Oakley and $85,338 for the Subregion, compared 
to $98,400 for the County).  Household income is expected to increase County-wide 
between 2005 and 2010 by a rate of 1.0 percent annually, while incomes in Oakley and 
the Subregion will grow by slightly faster annual rates of 1.2 percent and 1.1 percent, 
respectively.  
 
Retail Sales Trends 
Oakley’s total taxable retail sales have remained stable on an inflation-adjusted basis 
while the city’s population has grown slowly since 2001.  Since 2001, taxable retail sales 
have ranged from a low of $86.5 million in 2002 to $92.1 million in 2005.

1
  Currently, 

Oakley does not have any large region-serving retail centers, and its limited growth in 
taxable retail sales with a rising population suggests that surrounding cities are capturing 
sales from Oakley residents.  Only seven percent of the Subregion’s $1.4 billion in annual 
taxable retail sales occur in Oakley, which includes 16 percent of the Subregion’s 
population.   
 
Antioch had a rate of increase in population similar to Oakley, but taxable retail sales 
climbed 25 percent from $738 million in 2000 to $925 million in 2005.  Antioch’s sales 
jumped 11 percent from 2003 to 2004, most likely reflecting the 2003 opening of Slatten 
Ranch Shopping Center, a large center with multiple big box retailers.   
 
Brentwood’s taxable retail sales and population have grown quickly, with taxable retail 
sales more than doubling from $174 million in 2000 to $360 million in 2005 while its 
population grew 81 percent during the same period.  With several major retailers opening 
                                                      
1
 All sales in inflation-adjusted 2006 dollars unless otherwise noted. 
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in recent years and more development in the pipeline, Brentwood has become much more 
competitive in the regional retail market, challenging Antioch’s dominant position.   
 
Oakley’s per capita sales illustrate the city’s weakness as a retail destination.  With 2005 
per capita taxable sales of $3,169, Oakley levels are well below Brentwood’s per capita 
sales of $8,546, Antioch’s per capita sales of $9,180, and the Subregion’s per capita sales 
of $8,008.  Moreover, Oakley’s per capita sales have declined since 2001 while the other 
two cities have shown increases, indicating that Antioch and Brentwood’s success is 
likely due in part to capturing Oakley residents’ retail expenditures.   
 
Oakley had only six stores in the general merchandise store category as of January, 2006, 
and does not have any major stores (e.g., Wal-Mart or Target) in this category.  For the 
Subregion as a whole, Antioch is the dominant city for general merchandise, accounting 
for 95 percent of the reported taxable sales for this store category 
 
Taxable food store sales in Oakley peaked at $21.1 million in 2002, and since then have 
declined slightly to $17.7 million in 2005.  Antioch’s food store sales have also declined, 
dropping nearly from $61.4 million in 2000 to $51.5 million in 2005.  In contrast, 
Brentwood has increased its taxable food store sales every year since 2000, from $25.8 
million in 2000 to $40.7 million in 2005.  This loss of sales in Antioch and Brentwood 
and gain in Brentwood is most likely due to the development of Winco in 2003.  Per 
capita sales taxable food store sales confirm that Brentwood is capturing a relatively large 
share of the Subregion’s sales, due in large part to the presence of WinCo.   
 
The limited data available indicate that that Oakley lags behind in building materials sales 
relative to Antioch and Brentwood, a gap that has widened considerably with closing of 
the hardware store in Oakley and the opening on Lone Tree Way of the new Lowe’s in 
Antioch and Home Depot in Brentwood.  Brentwood’s building materials and farm 
implements sales rose from $20.2 million in 2000 to $72.8 million in 2005, a 261 percent 
increase over the six years that largely occurred between 2003 and 2004, when the Home 
Depot opened.  Antioch’s building materials store sales have also increased over the same 
time period, rising 128 percent from $60.2 million in 2000 to $137.0 million in 2005; 
Antioch is home to four home improvement retail locations that have kept its share of 
building material sales strong.  Antioch and Brentwood both show strong sales, probably 
due in large part to capture of sales from Oakley. 
 
Direct and Cumulative Economic Impacts 
Total project sales at full occupancy and benchmark sales levels are estimated at 
approximately $272 million dollars annually.  Under baseline conditions, sales from 
leakage and regional capture would not support the project, a strong indicator that sales 
would be captured from existing stores beyond what is assumed here, or that the project 
might not perform at industry benchmarks with the baseline population.  By 2010, 
however, Oakley alone could support the supermarket space, and with limited capture 
from the remainder of the Subregion could support all components except the restaurants 



ADMINISTRATIVE REVIEW DRAFT 

 vi

and the mixed retail.  By 2015, Oakley alone could support most of the retail space in the 
Proposed Project, and with limited capture from the remainder of the Subregion, the entire 
project is supportable, assuming a limited amount of space is occupied by non-retail 
businesses such as banks or personal service businesses.  This is consistent with the 
assumption that the project would build out over a number of years, as Oakley’s 
population grows to a level where these components could be supported.   
 
The Proposed Project alone may have substantial short-term economic impacts at three 
retail centers in Oakley, as well as at the Kmart in Antioch.  The Raley’s and Centro Mart 
face greater risk of closure since these stores are currently performing below industry 
benchmarks.  Cumulatively the Proposed Project in conjunction with the proposed Oakley 
Safeway could lead to a greater risk of closure of retail buildings for a longer period of 
time in Oakley.  However, the demand analysis indicates that even if one or more of the 
existing supermarkets closes, long term demand in Oakley should support three 
supermarkets the size of the existing ones in addition to both the supercenter and the 
Safeway.  For the Subregion, the cumulative impacts of the Proposed Project in 
combination with other supermarkets could lead to a short-term loss of sales at existing 
stores.  Without the Wal-Mart expansion (including a supermarket-equivalent component) 
in Antioch, recovery to near current overall sales levels would occur by 2015.  If that 
expansion occurs, the loss of sales at existing stores would be larger, with a slower 
recovery.  Overall levels might be sustainable, but individual stores that are currently 
underperforming could be at risk of closure.  Oakley’s supermarket sales should recover 
as the population increase over the next decade, and Brentwood’s strong growth should 
allow recovery there.  Especially if the Wal-Mart expansion occurs, the Albertsons on 
Lone Tree is at risk of closure due to its poor sales currently and its proximity to Wal-
Mart, and a long-term oversupply of supermarket space.  Because of this proximity and 
poor sales performance, the Antioch Wal-Mart expansion alone would place this store at 
risk of closure even without the Proposed Project in Oakley moving forward. 
 
There is also a strong likelihood that the Antioch Kmart would close in the face of 
competition from the Proposed Project, especially if cumulative impacts including the 
possible expansion of the Antioch Wal-Mart and the addition of a JC Penney store are 
considered.  Long term demand from Oakley alone is not great enough to support the 
general merchandise component of the supercenter along with the Kmart just outside 
Oakley’s city boundary.  With the opening of the supercenter in Oakley in combination 
with the completion of the Highway 4 Bypass, this site loses much of its locational 
advantage.  The other major general merchandise stores in the Subregion are 
differentiated enough that, in combination with regional growth, there should be no risk of 
store closure if the Antioch Wal-Mart expands in combination with the Proposed Project’s 
supercenter and the other reasonably foreseeable general merchandise stores planned in 
the Subregion. 
 
Additional vacancies scattered throughout Oakley could result from defections of tenants 
to the new center as they seek out the newest space available, and from closure of existing 
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businesses competing with the new center.  However, in the absence of a specifically 
defined tenant mix for the Secondary Retail buildings in the project, any attempt to 
identify such potential vacancies would be speculative, and growth in the City and the 
Subregion should sustain reuse of any smaller vacated spaces, which in any case are part 
of the lifecycle of any retail real estate market.  The project impacts might be lessened to 
some degree to the extent the center develops with a regional retail focus since most 
existing stores in Oakley are local serving.   
 
Elsewhere in the Subregion, there are no additional plans for competitive home 
improvement stores for which cumulative effects need to be considered.  The other 
proposed center that has a substantial amount of retail space is the Streets of Brentwood 
project.  As proposed, this will be a “lifestyle” center, catering to a more upscale market 
niche than the Proposed Project.  While it may draw shoppers from throughout the 
Subregion, including Oakley, it will compete in a different market niche, and the current 
capture rates for the Proposed Project take into account the likelihood that shoppers from 
Oakley and elsewhere in the Subregion will shop in other outlets.  Furthermore, the 
continued population growth in Brentwood and the Subregion should create additional 
overall retail demand that can be absorbed by this project without causing other store 
closures or long term vacancies. 
 
Findings Regarding Potential for Business Closures and Sustained 
Vacancies 
Cypress Square 
The Proposed Project, either alone or in conjunction with the proposed Safeway and other 
projects including the possible Wal-Mart expansion in Antioch, would result in increased 
supermarket competition, especially in the short term.  This period of increased 
competition could lead to the closure of Raley’s, the anchor at Cypress Square, which 
currently has sales reported below industry benchmarks.  However, by 2010, local 
demand for supermarkets should increase above existing levels even with the supercenter 
in place, so even if Raley’s closes, another supermarket use, perhaps repositioned to a 
niche less directly competitive with the supercenter, should be feasible,  Additionally, 
there are “second generation” tenants that brokers active in Oakley note as potential 
reuses for this space.  As a result, this analysis does not indicate a likelihood of sustained 
long-term vacation of existing building spaces due to the Proposed Project either alone or 
cumulatively. 
 
Oakley Shopping Center 
The Proposed Project, either alone or in conjunction with the proposed Safeway and other 
projects including the possible Wal-Mart expansion in Antioch, would result in increased 
supermarket competition, especially in the short term.  The main occupant at risk in 
Oakley Shopping Center is the Centro Mart, since the other tenants are small independent 
local-serving businesses.  This store is underperforming industry benchmarks and is 
somewhat dated and rundown in appearance.  Because of its location (the farthest from 
the Proposed Project) and smaller size, Centro Mart may be less vulnerable to the 
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Proposed Project’s supermarket impacts than Raley’s but it is still at some risk in the short 
term.  The other occupants of the center are local-serving and appear to be tenants that 
seek low rent.  Though it is possible the Centro Mart may be forced to close due to near-
term competition from the Proposed Project, by 2010 local demand for supermarkets is 
expected to increase above existing levels even with the supercenter in place.  Even if the 
Centro Mart closes, another supermarket use, perhaps repositioned to a niche less directly 
competitive with the supercenter, should be feasible.  However, like the Centro Mart 
itself, this center is somewhat antiquated and rundown in appearance.  Additional 
competitive pressure, from either the Proposed Project or cumulative retail expansion, 
could result in the loss of tenants and reduced aggregate revenues, potentially placing a 
greater financial burden on the management of this center to address maintenance of the 
facilities over time.  
 
Oakley Town Center   
The Proposed Project, either alone or in conjunction with the proposed Safeway and other 
projects including the possible Wal-Mart expansion in Antioch, would result in increased 
supermarket competition, especially in the short term.  Additionally, the Rite Aid store, as 
the only significant general merchandise store operating in Oakley, may also see 
competitive pressure from the supercenter, but as a smaller store will offer a convenience 
level not attainable by the supercenter; and should survive, especially as Oakley’s 
population increases.  The Albertsons in the center is estimated to be performing above 
industry benchmarks, however, and as a result is less likely to face closure in the short 
term than either the Raley’s or Centro Mart.  Furthermore, by 2010, local demand for 
supermarkets should increase above existing levels even with the supercenter in place.  As 
a result, this analysis does not indicate a likelihood for sustained long-term vacation of 
existing building spaces due to the Proposed Project either alone or cumulatively. 
 
Big Kmart 
The Big Kmart located in Antioch is in close proximity to the Proposed Project, less than 
one-half mile from the project site.  This store faces many challenges given the proximity 
to the Proposed Project.  Additionally, the cumulative impacts of the Proposed Project in 
conjunction with an expansion of the Wal-Mart Supercenter on Lone Tree Way in 
Antioch could greatly reduce the market share for this store.  Though additional 
supportable square feet of general merchandise stores in Oakley exceeds the size of the 
general merchandise component of the proposed supercenter in 2010 and 2015, it is not 
equivalent to the size of this existing store, and in fact relies on capture of some of its 
sales from residents of Antioch and Brentwood.  Kmart’s sales base will likely erode and 
could potentially cause the store to close.  
 
The site is a larger single user site that would not be encumbered with legacy retail tenants 
that could hinder redevelopment, and could perhaps be reused as retail or in some other 
commercial or even industrial use.  However, there are a limited number of users seeking 
this size of space, and this site loses much of its retail locational advantage (i.e., proximity 
to Oakley) if the Proposed Project is constructed.  The site does have high visibility due to 
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its location adjacent to a highway exit, but this advantage will be somewhat diminished 
subsequent to the completion of the Highway 4 Bypass, which will direct many 
commuters away from this interchange.  Though this site has potential for other reuse due 
to its visibility and access, there remains the potential for closure of the Big Kmart use 
and long-term vacancy of the building.   
 
Other Locations 
The other potential closure indicated by the impacts analysis is the Albertsons on Lone 
Tree Way on Antioch under a cumulative impacts scenario, most notably if the Wal-Mart 
expansion nearby ultimately occurs following reapplication with the City of Antioch.  
However, the risk of closure is linked almost entirely to that expansion moving forward 
rather than from impacts of the Proposed Project.  If that store closes, the overall 
Subregion retail market and regional growth should lead to reuse with either another 
supermarket or a “second generation” user.  Alternatively, the purchase of this Albertsons 
and others by Save Mart indicates that the store may be repositioned to be more 
competitive.  In either case, long-term vacancy is not a likely outcome. 
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Introduction 
 
 
Background and Study Purpose 
The Cline Property owners are working with the City of Oakley to prepare a specific plan for 
development of the Cline Property.  As part of its evaluation of the proposed specific plan, the 
City of Oakley has retained Richard T. Loewke, AICP to complete an Environmental Impact 
Report (EIR).  Recent California court decisions (Bakersfield Citizens for Local Control v. City of 
Bakersfield, Panama 99 Properties LLC, and Castle & Cooke Commercial-CA, Inc., as well as 
Dolan Ingram, et al. v. City of Redding and Wal-Mart, Inc, et al.) have made clear that for large 
retail developments, an economic impact analysis should be undertaken to assess the possibility 
of “urban decay” and deterioration and indirect physical impacts on the environment.  In the 
Bakersfield decision, the Appellate Court made clear that such an impact needed to be given 
“meaningful consideration.”  Both cases indicate that to fully satisfy the requirements of an EIR, 
the analysis must start with the economic impacts, but also follow the causal chain to assess the 
likelihood of new retail space causing existing space to become vacant, and following that 
outcome, determine the potential for urban decay and physical deterioration of existing retail 
centers and nodes.  The City of Oakley has retained Bay Area Economics (BAE) to undertake an 
economic impact analysis as part of the EIR process for this project.  BAE aims to use the best 
available information to assess the economic impacts and then establish whether these economic 
impacts might result in closure of existing businesses and sustained long-term vacancy of 
buildings, which could lead to a negative effect on the physical environment of Oakley and the 
surrounding communities as manifested by urban decay and physical deterioration of existing 
retail centers.  The potential for urban decay and physical deterioration within existing retail 
centers, however, may ultimately be influenced by additional mitigating factors.  These include 
existing municipal programs which provide economic incentives for maintenance of buildings 
and facilities, and attraction of replacement uses, as well as direct mitigation measures 
incorporated into the Specific Plan EIR.  The Draft EIR analyzes all of these factors in 
combination and makes a reasoned judgment as to the actual potential for urban decay and 
physical deterioration.   
 
Project Description 
The City of Oakley and its Redevelopment Agency sponsored the preparation of the Cline 
Property Specific Plan (referred to in this report as the “Specific Plan”) guiding future 
development on the Cline property (the “Proposed Project”) located along the north side of Main 
Street, east of Bridgehead Road at Oakley’s westerly entrance from Highway 160.  The Draft 
Specific Plan incorporates a Development Plan accommodating three to four principal building 
sites for major retail uses ranging from approximately 120,000 to approximately 230,000 square 
feet of gross floor area (GFA).  The Specific Plan authorizes a development range of from 
630,000 square feet (Lower Intensity Alternative 2) to 770,000 square feet (Higher Intensity 
Alternative 1).  This Higher Intensity alternative has been used for analysis of Project impacts in 
the DEIR because it represents the maximum potential aggregate development, including the 
maximum anchor (Major Retailers) and maximum additional store (Secondary Retailers) spaces.  
The Proposed Project is modeled after Alternative 1 (Higher Intensity) of the Specific Plan and 
consists of a mix of retail space configurations in several large buildings and free-standing pads, 
including three anchor spaces of 120,000 square feet or larger, additional store spaces ranging 
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from 4,000 to 90,000 square feet, and several pad spaces suitable primarily for restaurants (see 
Table 1).  At this time, there are no committed tenants but the assumed anchor tenants are a large-
format 230,000 square foot general merchandise discount supercenter inclusive of approximately 
65,000 square feet of supermarket-equivalent use

1
 and also providing sales of garden, and other 

goods and services typically found in a large store of this type; a 170,000 square foot home 
improvement center; a third approximately 120,000 square foot big box retailer such as a large 
apparel or durable goods store; up to an additional 220,000 square feet of general retail use 
including restaurants; and one hotel providing up to 75 rooms (30,000 square foot maximum 
under the Specific Plan’s Higher Intensity Alternative 1).  The Specific Plan provides an option 
for replacement of the hotel use with an equivalent amount of retail space.  This report does not 
address the market absorption issues associated with a hotel use, since its development is 
assumed to be directly tied to growth in demand from future business activity.  Instead, this 
analysis focuses on the proposed project’s retail sales potential in the current and future market 
and any potential business closure and long-term vacancy impacts associated with the retail 
development.  The use of the Higher Intensity alternative with a discount general merchandise 
supercenter allows for an analysis of a “worst case” scenario with respect to potential business 
closures and long-term vacancies. 
 

                                                      
1
 For purposes of the retail analysis the approximately 165,000 square feet of general merchandise retail 

(including garden center) will be treated separately from the approximately 65,000 square foot of 
supermarket-equivalent use.  This supermarket equivalent use is based on approximately 50,000 square feet 
dedicated to food items directly in the form of sales floor, storage, and prep areas, along with a share of 
common areas such as checkouts and customer service, as well as some general merchandise space, since 
there is some overlap between a discount supercenter and a major supermarket in terms of items stocked 
(e.g., small housewares or paper products) and thus competition for customers.  This is especially true in 
Oakley, where there are very limited options for purchase of these items locally except in supermarkets.  It 
should be noted, however, that this is only a reasonable estimate of the product mix and layout of a 
supercenter-type store; actual store layout may vary somewhat from what is assumed here.  However, as 
indicated in the analysis below, this variation would not materially affect the conclusions of this report. 
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Table 1:  Proposed Project Development Information

Square
Location Type Feet Tenant
Major A General Merchandise/Grocery 230,000     Discount Supercenter
Major B Building Materials 170,000     Home Improvement Center
Major C Apparel/Durable Goods 120,000     Big Box Apparel/Durable Goods
  Total Major Area 520,000   

  Total Shops Area 220,000   Misc Retail/Services

Total Retail Area 740,000   

Hotel 30,000     

  Total Center Store Area 770,000   

All sizes are approximate. A fourth big box of up to 100,000 square feet may be accommodated by
redistributing the square footage within Major Retail Pads A, B and C.

Sources:  Richard Loewke; City of Oakley; Bay Area Economics, 2007.  
 
Approach 
For purposes of this analysis it is assumed that the project will be phased over a period of five to 
ten years for full buildout.  The two larger big-box users (the supercenter and the home 
improvement center) are expected to open in 2009, followed by the remaining tenants based on 
market demand over the next five to ten years.  The purpose of this report is not to assess whether 
the retail market area can support this project, but to assess the impacts of the proposed project 
assuming that it is constructed as planned.  The analysis assumes that this will be a fully 
functioning center, with all of the project’s outlets achieving a level of revenue reflective of the 
national averages for each sector represented in the project.  This is considered a reasonable and 
defensible basis upon which to evaluate the potential economic impacts of the proposed project.  
However, if this leads to the conclusion that the center will capture an unrealistic share of local 
sales in a given category, the analysis considers more likely outcomes, such as both the new 
outlet and the existing outlets performing below industry benchmarks.   
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Population and Employment Overview 
 
 
Introduction 
This section presents background information on current and projected demographic and 
economic conditions in Oakley and the larger Subregion.   
 
Developing an economic and demographic profile of these areas will provide background 
information to assist in estimating future retail sales in the areas and in assessing the potential 
impacts of the Proposed Project on other retail outlets and centers.  Data sources include the U.S. 
Census Bureau, including the 2000 Census and the 2002 Census of Retail Trade, the California 
Employment Development Department (EDD), and projections from the Association of Bay Area 
Governments (ABAG).  Projections for the City of Oakley come from City staff and are based on 
approved residential development not accounted for in ABAG’s projections. 
 
Definition of Analysis Areas 
This report uses two areas of analysis: the City of Oakley and a Subregion consisting of the cities 
of Oakley, Brentwood, and Antioch.  A trade area is the geographic region that encompasses most 
of a retail outlet’s customers.  For the Proposed Project, the City of Oakley is assumed to be the 
Primary Trade Area and the Subregion is assumed to be the Secondary Trade Area, based on the 
assumption that shoppers would tend to go to the major shopping centers closest to their home for 
most purchases (see Figure 1 for project site vicinity).  These definitions are based on the location 
of other existing and planned competitive supercenters and other major retail nodes, with most 
shoppers assumed to travel to the nearest supercenter-type store for that type of shopping, and in 
part on the relative distance and isolation from other major urbanized areas (with the exception of 
Pittsburg, where retail developments could attract shoppers from the Subregion).  There are no 
existing supercenters in the Subregion, but there are existing Wal-Mart stores with limited 
grocery offerings in Antioch on Lone Tree Way and in Pittsburg on Loveridge Road, and Target 
stores in Slatten Ranch in Antioch and in Century Plaza in Pittsburg.  Wal-Mart has proposed 
expanding the Antioch store to a supercenter format with a full supermarket equivalent, but the 
Antioch City Council determined not to certify the Final EIR and denied design review approval 
for the Wal-Mart expansion project.  At the time of this analysis, Wal-Mart’s future plans for 
Antioch were unknown, but they may submit a revised proposal for expansion.  Obviously, the 
outcome of this process will affect the potential geographic draw of a supercenter in Oakley, so 
the analysis in this report considers cumulative impacts with the Antioch supercenter both in 
place and not in place.  Beyond the Subregion, Wal-Mart has plans for Supercenters in Fairfield, 
Suisun City, Tracy, Lodi, and Vallejo, existing Supercenters in Dixon and Stockton.  These 
existing and planned stores, along with the major retail concentrations in Concord and its distance 
from the Cline Property serve to bracket the potential market area for this Proposed Project.   
 
The Primary Trade Area (called out as “Oakley” throughout this report) is used for most of the 
anchor store analysis (comprising general merchandise and home improvements) as well as for 
the undefined retail uses in the absence of detailed information on specific tenants whose market 
area might not be constrained by the significant region-serving retail concentrations in 
surrounding areas.  Thus for all store categories, the City of Oakley is considered the primary area 
of analysis.  The Subregion will be considered where relevant, for example for assessing the 
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impacts on some stores that are relatively close to the Proposed Project, such as the Antioch 
Kmart.  Retail sales are also analyzed in the Subregion and Contra Costa County in order to 
provide a benchmark for expected retail sales and the Proposed Project’s potential capture from 
elsewhere within the Subregion.  Though there may be some crossing of trade area boundaries by 
shoppers, designating Oakley as the Primary Trade Area makes the analysis in this report 
conservative in that most shoppers within the Subregion are excluded from the leakage analysis.   
 
Figure 1:  Project Site Vicinity 
 

 
 
Population Trends 
Short-Term Trends 
Oakley’s population has been increasing at an average annual rate of 3.1 percent, from 25,619 
persons in 2000 to an estimated 29,800 persons in 2005.  Based on existing development 
approvals (as shown in Appendix G), the City of Oakley projects that Oakley’s growth will reach 
nearly seven percent annually from 2005 to 2015.

2
  The Subregion’s population, which has grown 

at a consistently strong rate since 1990, will slow in the next few years to an average annual rate 
of 3.6 percent (see Table 2).  Based on estimates from the Association of Bay Area Governments 
(ABAG) for Antioch and Brentwood combined with Oakley’s own projections, the Subregion 
gained 35,047 persons from 2000 to 2005; with an additional 52,800 persons expected by 2015, 
the Subregion’s population is projected to reach 227,300 persons.   
 

                                                      
2
 By comparison, Brentwood grew at an annual rate of 12.6 percent annually between 2000 and 2005, based 

on State Department of Finance population estimates. 
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Table 2:  Population Trends, 1990-2015

 Average Average Average Average
Annual Annual Annual Annual
Change Change Change Change

Population 1990 2000 1990-2000 2005 2000-2005 2010 2005-2010 2015 2005-2015

Oakley (a) 18,374        25,619        3.4% 29,800        3.1% 50,600        11.2% 57,300        6.8%

Subregion (b) 88,132        139,453      4.7% 174,500      4.6% 207,900      3.6% 227,300      1.8%

Contra Costa County (c) 803,732      948,816      1.7% 1,023,400   1.5% 1,061,900   0.7% 1,107,300   0.8%

State of California (d) 29,760,021  33,871,648  1.3% 36,644,983  1.6% 39,246,767  1.4% 41,485,408  1.1%

(a) Projections for the City of Oakley are from City of Oakley staff.
(b) Subregion consists of Oakley, Antioch, and Brentwood.  2005, 2010, and 2015 from ABAG.
(c) 2005, 2010, and 2015 from ABAG.  2005 number is within two percent of DOF estimate.
(d) 2005 and 2010 from DOF. 2015 estimated based on DOF P-1 data.

Sources: 1990 & 2000 U.S. Census; Association of Bay Area Governments (ABAG) Projections 2007 ; City of Oakley, 2006; BAE, 2007.  
 
Long Term Trends 
The City of Oakley projects, based on existing development approvals, that Oakley will grow 
significantly faster than the Subregion, especially neighboring Antioch (see Table 3).  Growing at 
an annual rate of 3.4 percent, Oakley is projected to reach 69,100 persons in 2030, while Antioch 
will increase at an annual rate of 0.8 percent to 124,000 persons in 2030

3
.  Brentwood will 

experience strong growth to 82,900 persons in 2030.  Relative to Contra Costa County with an 
annual rate of 0.8 percent, the Subregion will grow at a faster rate of 1.9 percent per year to 
276,000 persons in 2030.   
 

Table 3:  Population Projections
Annual

% Change
Population 2000 2005 2010 2020 2030 2005-2030

Oakley 25,619 29,800 50,600 64,900 69,100 3.4%

Antioch 90,532 101,500 106,000 115,000 124,000 0.8%

Brentwood 23,302 43,200 51,300 67,400 82,900 2.6%

Subregion (a) 139,453 174,500 207,900 247,300 276,000 1.9%

Contra Costa County 948,816 1,023,400 1,061,900 1,157,000 1,255,300 0.8%

(a)  Projections for the City of Oakley are from City of Oakley staff.  All other projections are from ABAG.
(b) Subregion consists of Antioch, Brentwood, and Oakley. 

Sources: Association of Bay Area Governments (ABAG) Projections 2007 ; City of Oakley, 2006; BAE, 2007.  
 
Household Trends 
Household Growth 
As shown in Table 4, the rates of household growth in Oakley and the Subregion closely match 
the respective population growth rates of the two areas.  Oakley households will increase from 
                                                      
3
 Population projections for City Spheres of Influence, which include surrounding unincorporated areas that 

may ultimately become part of the cities. 
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9,300 to 17,900 households in 2015.  The Subregion contains an estimated 55,920 households as 
of 2005, with an additional 17,890 households expected by 2015. 
 

Table 4:  Household Trends, 1990-2015

 Average Average Average Average
Annual Annual Annual Annual

Change Change Change Change
Households 1990 2000 1990-2000 2005 2000-2005 2010 2005-2010 2015 2005-2015

Oakley 5,907 7,832 2.9% 9,300     3.5% 15,770   11.1% 17,900   6.8%

Subregion (a) 29,783 44,667 4.1% 55,920   4.6% 66,970   3.7% 73,810   2.8%

Contra Costa County 300,288 344,129 1.4% 368,310 1.4% 385,400 0.9% 405,420 1.0%

Notes:
(a) Projections for the City of Oakley are from City of Oakley staff.
(b) Subregion consists of Oakley, Antioch, and Brentwood.  2005, 2010, and 2015 from ABAG.

Sources: 1990 & 2000 U.S. Census; Association of Bay Area Governments (ABAG) Projections 2007 ; City of Oakley, 2006;  BAE, 2007.  
 
Household Income 
Household incomes and resulting consumer buying power are key factors in assessing the 
potential for additional retail development.  Based on ABAG’s Projections 2007, relative to 
Contra Costa County’s 2005 mean household income of $98,400 (all incomes in constant 2005 
dollars), the Subregion had a lower mean income of $85,338 (see Table 5).  Oakley’s 2005 mean 
income was estimated at $83,000.  From 2005 to 2010, the Subregion’s mean household income 
is projected to grow slightly, at a rate of 1.1 percent per year, slightly below the rate estimated for 
Oakley and above the rate for the County and the Bay Area.  Between 2000 and 2005, with the 
exception of the Subregion, all geographies listed with the exception of the Subregion showed a 
decline in mean household income; for the Subregion there was a very slight rise. 
 

Table 5:  Mean Household Income

 Average Average
Annual Annual

Change Change
Households 2000 2005 2000-2005 2010 2005-2010

Oakley (a) $84,800 $83,000 -0.4% $88,200 1.2%

Subregion (b) $84,018 $85,338 0.3% $90,099 1.1%

Contra Costa County $100,500 $98,400 -0.4% $103,400 1.0%

ABAG Region (c) $104,000 $97,400 -1.3% $102,100 0.9%

Notes:  In constant 2005 dollars.
(a) Sphere of influence, which is a slightly larger area than the incorporated City.
(b) Subregion consists of the spheres of influence for Antioch, Brentwood, and Oakley.  
(c) Nine-county ABAG region includes Alameda, Contra Costa, Marin, Napa, San Francisco,
San Mateo, Santa Clara, Solano, and Sonoma Counties.

Sources: Association of Bay Area Governments (ABAG) Projections 2007 ; BAE, 2007.  
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Labor Force Trends 
Employment can be an indicator of regional buying power; unemployed workers and their 
households will have reduced incomes and lower expenditures.  Growth in the employed labor 
force of an area can indicate increased buying power.  Contra Costa County has maintained a 
very steady number of employed residents despite the ups and downs of the Bay Area economy 
since 2000.  As shown in Figure 2 and Appendix A, the number of employed residents has 
remained between 483,000 and 496,300 persons since 2000.  Unemployment climbed from 3.5 
percent in 2000 to 6.1 percent in 2003, with a decline to 4.3 percent in 2006.  Oakley has 
experienced a much lower unemployment rate over the same period, with unemployment at 2.4 
percent in 2000 increasing to 3.9 percent in 2002 and declining back to 3.0 percent in 2006.  On 
an annual average basis, there were 13,400 employed Oakley residents in 2006.  
 
Summary of Demographic and Economic Overview 
The Subregion has experienced a moderate population growth of 4.6 percent annually between 
2000 and 2005, with growth in Oakley following at a slightly slower annual rate of 3.1 percent.  
While population growth within the Subregion will continue until 2010 at an average annual rate 
of 3.6 percent, Oakley’s growth will accelerate to 11.2 percent annually.  These trends are 
expected to moderate through 2015, with the Subregion’s average annual rate of growth between 
2005 and 2015 slowing to 1.8 percent, and Oakley’s annual growth rate averaging a brisk 6.8 
percent.  This growth should lead to substantial increases in retail expenditures by City residents 
over the next several years.  Household incomes for Oakley and the Subregion were somewhat 
below Contra Costa County as a whole in 2005 ($83,000 for Oakley and $85,338 for the 
Subregion, compared to $98,400 for the County).  Household income is expected to increase 
County-wide between 2005 and 2010 by a rate of 1.0 percent annually, while incomes in Oakley 
and the Subregion will grow by slightly faster annual rates of 1.2 percent and 1.1 percent, 
respectively.  
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Figure 2:  Employed Residents and Unemployment Rate

Data presented are for residents of the area by place of residence, not workers by place of
work. Annual data are annual averages. For detailed data, see Appendix A.

Sources:  California Employment Development Department; Bay Area Economics, 2007.
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Retail Sales Analysis 
 
 
This section examines retail trends in Oakley, Antioch, Brentwood, and Contra Costa County.  
The analysis covers the major retail uses considered for the Proposed Project.  While the specific 
retailer types for much of the center are undetermined, the categories of retail use that might 
locate in the Proposed Project are discussed.  Overall retail sales trends in Oakley, Antioch, and 
Brentwood are examined, as are trends by major store category including general merchandise 
stores, food stores, restaurants, and building materials stores.  Summing up this analysis is a 
leakage and supportable square footage analysis for Oakley and the Subregion, focusing on the 
store categories above and on other store types that might locate in the Proposed Project. 
 
Overall Retail Sales 
As shown in Figure 3, Oakley’s total taxable retail sales

4
 have remained stable on an inflation-

adjusted basis while the city’s population has grown slowly since 2001.  Since 2001, taxable 
retail sales have ranged from a low of $86.5 million in 2002 to $92.1 million in 2005.

5
  As the 

County’s youngest city, Oakley incorporated in 1999; detailed taxable sales data for Oakley are 
unavailable before 2001.  Currently, Oakley does not have any large region-serving retail centers, 
and its limited growth in taxable retail sales with a rising population suggests that surrounding 
cities are capturing sales from Oakley residents.  This situation could change with the approved 
Safeway retail center on Laurel and O’Hara, the Proposed Project, and other small commercial 
developments in the pipeline. 
 
Antioch had a rate of increase in population similar to Oakley, but taxable retail sales climbed 25 
percent from $738 million in 2000 to $925 million in 2005 (see Figure 4).  Antioch’s sales 
jumped 11 percent from 2003 to 2004, most likely reflecting the 2003 opening of Slatten Ranch 
Shopping Center, a 430,000 square foot retail center anchored by Target, Barnes & Noble, 
Mervyns and other big-box retailers.  As the home to a new Lowe’s and Somersville Towne 
Center, the only traditional mall in the area, Antioch has established itself with the most region-
serving retail in the Subregion.  However, although Antioch’s sales trends suggest the market is 
growing quickly, the rapid emergence of neighboring Brentwood and now Oakley as competing 
retail centers will most likely challenge Antioch’s future retail sales growth.   
 

                                                      
4
 In California, the State Board of Equalization provides retail sales data by store type for most counties and 

for larger cities.  This is the most up-to-date and reliable source available, but it only includes taxable sales.  
Most food items, prescription drugs, and certain other items are exempt from sales tax, so the reported 
taxable sales data excludes these non-taxable sales.  Later in this section of the report, taxable sales as a 
proportion of total sales in supermarkets will be assessed. 
5
 All sales in inflation-adjusted 2006 dollars unless otherwise noted. 
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Figure 3:  Oakley Taxable Retail Sales and Population, 2001-2005

Notes: Population data from State Department of Finance. May vary from other sources. Sales here are taxable
sales only, and exclude most food sales as well as prescription drugs and certain other items. Sales are presented
in 2006 dollars. For details, see Appendix B-1.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of
Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  

$0

$25,000

$50,000

$75,000

$100,000

$125,000

$150,000

$175,000

$200,000

$225,000

$250,000

2001 2002 2003 2004 2005

Ta
xa

bl
e 

R
et

ai
l S

al
es

 (2
00

6 
$0

00
)

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

C
ity

 o
f O

ak
le

y 
Po

pu
la

tio
n

Total Taxable Retail Sales Population

 
 
Figure 4:  Antioch Taxable Retail Sales and Population, 2000-2005

Notes: Population data from State Department of Finance.  May vary from other sources. Sales here are taxable
sales only, and exclude most food sales as well as prescription drugs and certain other items. Sales are presented
in 2006 dollars.  For details, see Appendix B-2.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of
Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  
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In contrast to the slower pace of its neighbors, Brentwood’s taxable retail sales and population 
have grown quickly, with taxable retail sales more than doubling from $174 million in 2000 to 
$360 million in 2005 (see Figure 5).  During the same time period, Brentwood’s population grew 
81 percent, from 23,302 in 2000 to 42,108 in 2005.  Two recently opened retail centers most 
likely account for the 49 percent increase in taxable retail sales in Brentwood from 2003 to 2004; 
the WinCo center opened in 2003 and Lone Tree Plaza, with a Home Depot, Kohl’s, Sports 
Authority, and other stores, opened in 2004.  With over 4,000 housing units already approved or 
under construction as of July 1st, 2006, the 450,000 square foot Streets of Brentwood expected to 
build out over the next several years, and several other retail projects in the pipeline, Brentwood 
has become much more competitive in the regional retail market, challenging Antioch’s dominant 
position.   
 
Figure 5:  Brentwood Taxable Retail Sales and Population, 2000-2005

Notes: Population data from State Department of Finance. May vary from other sources. Sales here are taxable
sales only, and exclude most food sales as well as prescription drugs and certain other items. Sales are presented
in 2006 dollars. For details, see Appendix B-3.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of
Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  
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A comparative examination of 2005 taxable retail sales indicates Oakley’s overall weakness as a 
retail destination (see Table 6).  Only seven percent of the Subregion’s $1.4 billion in annual 
taxable retail sales occur in Oakley, which includes 16 percent of the Subregion’s population.   
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Table 6:  Comparative Taxable Retail Sales, 2005

Sales in 2006 $1,000 (a) (b) (c) Oakley Antioch Brentwood Subregion
Contra Costa 

County California
  Apparel Stores $95 $33,672 $24,884 $58,651 $465,876 $19,441,769
  General Merchandise Stores # $262,839 $14,920 $277,758 $1,899,782 $59,001,460
  Food Stores $17,736 $51,460 $40,700 $109,896 $626,638 $21,952,333
  Eating and Drinking Places $14,287 $94,947 $40,869 $150,103 $1,082,766 $48,222,627
  Home Furnishings and Appliances $3,913 $27,299 $19,240 $50,452 $499,497 $18,066,743
  Building Materials and Farm Implements # $136,953 $72,800 $209,753 $1,127,503 $41,203,905
  Auto Dealers and Auto Supplies $7,130 $144,299 $56,483 $207,912 $1,917,496 $76,471,319
  Service Stations $26,947 $80,996 $51,310 $159,253 $1,077,321 $40,070,377
  Other Retail Stores $22,005 $92,122 $38,671 $152,798 $1,698,187 $66,031,512
Retail Stores Total $92,112 $924,588 $359,876 $1,376,575 $10,395,066 $390,462,045

Sales per Capita in 2006 $ (c) Oakley Antioch Brentwood Subregion
Contra Costa 

County California
  Apparel Stores $3 $334 $591 $341 $457 $529
  General Merchandise Stores # $2,610 $354 $1,616 $1,862 $1,606
  Food Stores $610 $511 $967 $639 $614 $597
  Eating and Drinking Places $491 $943 $971 $873 $1,061 $1,312
  Home Furnishings and Appliances $135 $271 $457 $294 $490 $492
  Building Materials and Farm Implements # $1,360 $1,729 $1,220 $1,105 $1,121
  Auto Dealers and Auto Supplies $245 $1,433 $1,341 $1,210 $1,879 $2,081
  Service Stations $927 $804 $1,219 $926 $1,056 $1,091
  Other Retail Stores $757 $915 $918 $889 $1,664 $1,797
Retail Stores Total (b) $3,169 $9,180 $8,546 $8,008 $10,187 $10,627

Population 29,068 100,714 42,108 171,890 1,020,384 36,743,186

Notes:
(a) Retail sales have been adjusted to 2006 dollars using the Bay Area Consumer Price Index for All Urban Consumers, published
by the U.S. Bureau of Labor Statistics.  California uses the statewide inflators published by the State Division of Labor Statistics
and Research.
(b) Analysis excludes all non-retail outlets (business and personal services) reporting taxable sales.
(c)  A "#" sign indicates data supressed to preserve confidentiality due to four or fewer outlets or sales of more than 80% of the category
in one store.  Suppressed sales have been combined with Other Retail Stores.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; State Department of Finance; State Division of Labor
Statistics and Research; Bay Area Economics, 2007.   
 
Overall Per Capita Taxable Retail Sales 
Per capita retail sales are another indicator of the relative strength of a city as a retail destination; 
other factors being equal, higher per capita sales relative to the region point toward attraction of 
shoppers from outside the city.  As shown in Figure 6 and Table 6, Oakley’s per capita sales 
illustrate the city’s weakness as a retail destination.  With 2005 per capita taxable sales of $3,169, 
Oakley levels are well below Brentwood’s per capita sales of $8,546, Antioch’s per capita sales 
of $9,180, and the Subregion’s per capita sales of $8,008.  Moreover, Oakley’s per capita sales 
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have declined since 2001 while the other two cities have shown increases, indicating that Antioch 
and Brentwood’s success is likely due in part to capturing Oakley residents’ retail expenditures.  
While Antioch has historically dominated the Subregion’s retail market, Brentwood has seen a 
steep rise in taxable sales in many categories, and as of 2005 has higher taxable per capita sales 
than Antioch in all store categories except general merchandise and automotive-related retail 
outlets. 
 

Notes: Population data from State Department of Finance. May vary from other sources. Sales here 
are taxable sales only, and exclude most grocery sales as well as prescription drugs and certain other
items. Sales are presented in 2006 dollars. For details, see Appendices B-1, B-2, and B-3.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State
Department of Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  

Figure 6:  Comparative Analysis, Per Capita Taxable Retail Sales
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General Merchandise Store Sales 
In order to protect the confidentiality of sales data for individual stores, where there are four or 
few outlets or one outlet has 80 percent or more of sales, the State Board of Equalization does not 
disclose data for a retail store category.  As a result, general merchandise store taxable sales data 
for Oakley are not published.  Oakley had only six stores in this category as of January, 2006, and 
does not have any major stores (e.g., Wal-Mart or Target) in this category.  It is likely then that 
over 80 percent of the sales occur at the Rite-Aid, making it the only significant general 
merchandise store in Oakley.  For the Subregion as a whole, Antioch is the dominant city for 
general merchandise, accounting for 95 percent of the reported taxable sales for this store 
category (see Figure 7 and Table 6).  While Brentwood has gained overall in retail sales, it still 
does not have a major general merchandise store.  Antioch’s dominance is also reflected in 
general merchandise store per capita taxable sales, where Antioch shows annual per capita 
taxable sales in this category of $2,610 contrasted with only $354 for Brentwood; Antioch is also 
well above the County at $1,862 and the state at $1,606. 
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Notes: Sales here are taxable sales only, and exclude most grocery sales as well as prescription drugs
and certain other items. General merchandise sales data for Oakley is unavailable due to disclosure rules.
For details, see Appendices B-1, B-2, and B-3. 

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State
Department of Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  

Figure 7:  Taxable Sales Trends for General Merchandise Stores in Brentwood and 
Antioch, 2000-2005
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Food Store Sales 
Historically, food store sales tended to be locally driven, with stores often located in 
neighborhood-serving retail centers and serving trade areas limited largely by proximity to 
consumers seeking everyday convenience purchases.  This traditional role of food stores has 
changed as supermarkets have become larger, and as more specialized stores such as warehouse-
format stores have developed.  Stores such as Costco, Wal-Mart Supercenters, and WinCo tend to 
encourage more pantry-loading, with customers coming from a larger trade area.  In fact, the rise 
of stores such as Costco and Wal-Mart Supercenters appears to be shifting sales away from 
conventional food stores entirely.  Further changing the food store retailing environment is the 
rise of specialty supermarkets such as Whole Foods and Trader Joe’s, which cater to an upscale 
clientele from a larger region. 
 
Taxable Food Store Sales 
As shown in Figure 8, taxable food store sales in Oakley peaked at $21.1 million in 2002, and 
since then have declined slightly to $17.7 million in 2005.  Antioch’s food store sales have also 
declined, dropping nearly from $61.4 million in 2000 to $51.5 million in 2005.  In contrast, 
Brentwood has increased its taxable food store sales every year since 2000, from $25.8 million in 
2000 to $40.7 million in 2005.  As mentioned earlier, this loss of sales in Antioch and Oakley, 
and gain in Brentwood, is most likely due to the development of WinCo in 2003.  With a Safeway 
and the Proposed Project planned for the expanding population base in Oakley and the possible 
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Wal-Mart expansion in Antioch, the distribution of supermarket sales in the three cities of the 
Subregion may change significantly over the next several years.   
 
On a per capita basis, Oakley in 2005 had taxable food store sales of $610, above Antioch at 
$511, but below Brentwood at $967.  The Subregion as a whole had per capita taxable food store 
sales of $639, compared with $614 for Contra Costa County and $597 for California.  These 
figures again indicate that Brentwood is capturing a relatively large share of the Subregion’s 
sales, due in large part to the presence of WinCo.   
 

 

Notes: Sales here are taxable sales only, and exclude most grocery sales as well as prescription drugs
and certain other items. For details, see Appendices B-1, B-2, and B-3. 

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State
Department of Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  

Figure 8:  Taxable Sales Trends for Food Stores in Oakley, Brentwood, and Antioch
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Taxable vs. Non-Taxable Sales in Food Stores 
One difficulty in quantifying food store sales in California is that the annual data are only 
available for taxable items, and food items are for the most part non-taxable.  To analyze total 
sales and assess impacts of a new project on existing supermarkets, it is necessary to estimate the 
percentage of a supermarket’s sales that are non-taxable.  One way to do this is to compare the 
taxable sales data with data from the Economic Census, which covers nontaxable sales as well as 
taxable sales; the most current Economic Census data are from 2002.  Also useful in estimating 
total sales are stores that self-report, sales estimates from other independent sources such as Trade 
Dimensions (a private vendor of retail industry data), estimates based on company-wide averages 
derived from Annual Reports to stockholders, documented experience in other locales, and site 
visits to obtain a sense of the level of shopping activity.  In making estimates of supermarket sales 
in an area, it is best to “triangulate” based on as many sources as possible.   
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A comparison of taxable sales data and Economic Census data (see Table 7) indicates that in 
Oakley in 2002, an estimated 38 percent of food store sales were taxable, higher than proportions 
for the other cities, the Subregion as a whole, the County, and the state

6
.  A likely explanation is 

that due to the lack of other options in Oakley, a higher level of general merchandise shopping is 
occurring in the major supermarkets; the Raley’s format even has more of an emphasis on non-
grocery items, providing an array of general merchandise more like a chain drugstore than other 
supermarkets.  It is important to note that the leakage analysis is very sensitive to changes in the 
assumptions regarding the proportion of food store sales that are taxable. 
 

Contra Costa 
Oakley Antioch Brentwood Subregion County State

Total Sales, from 2002 Economic Census (a) (b): 
NAICS Code 445       445         44511 (d) 445            445              
Food and beverage stores $50,828 $180,145 $78,379 $309,352 $2,030,074 $60,243,253

Taxable Sales, from State Board of Equalization (a) (c):
Food Store Taxable Sales $19,434 $55,324 $25,988 $100,746 $584,948 $18,951,412

Percent Taxable Sales: 38% 31% 33% 33% 29% 31%

Notes:
(a) Sales in $1,000s.
(b) Sales expressed in uninflated dollars.
(c) These are the best matches available for type of store. Because they are not necessarily exact matches, and because the Economic Census and
the State Board of Equalization rely on different data gathering methodologies, the percentages calculated here should be seen as general guides
rather than hard and fast rules for food stores. Individual stores may vary widely due to product mix and other factors.
(d)  Data for larger 445 group is suppressed according to confidentiality rules; however, these stores likely represent most of sales in the category.

Sources:  2002 Economic Census; California State Board of Equalization; Bay Area Economics, 2007.

Table 7:  Comparison of Total and Taxable Food Store Sales

 
 
Building Materials Store Sales 
Figure 9 shows trends in sales for building materials stores in Oakley, Antioch, and Brentwood.  
Due to disclosure rules and the limited number of outlets, the building materials sales data for 
2003 and later are unavailable for Oakley.  However, data for 2001 and 2002 show that Oakley 
lags behind in sales relative to Antioch and Brentwood, a gap that has widened considerably with 
closing of the hardware store in Oakley and the opening on Lone Tree Way of the new Lowe’s in 
Antioch and Home Depot in Brentwood.  Brentwood’s sales rose from $20.2 million in 2000 to 
$72.8 million in 2005, a 261 percent increase over the six years that largely occurred between 
2003 and 2004, when the Home Depot opened.  Antioch’s building materials store sales have also 
increased over the same time period, rising 128 percent from $60.2 million in 2000 to $137.0 
million in 2005.  Antioch is home to four home improvement retail locations that have kept its 
share of building material sales strong.  There are two Orchard Supply Hardware stores and two 
Lowe’s home improvement centers.  Lowe’s opened on Somersville Road in 2001 and Lone Tree 
Way in 2005.  
 

                                                      
6
 This is a comparison of two data sources that rely on different collection methods, and that may not define 

food stores as precisely the same universe.  Hence, the proportions should be seen as generally informative 
and not as exact proportions. 
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Per capita sales for this store category for Oakley are not available, but Antioch and Brentwood 
both show strong sales relative to the County and State, probably due in large part to capture of 
sales from Oakley by their major home improvement centers. 
 

Notes: Sales here are taxable sales only, and exclude most grocery sales as well as prescription drugs
and certain other items. Building material sales for Oakley in 2003, 2004, and 2005 are unavailable due to
disclosure rules. For details, see Appendices B-1, B-2, and B-3. 

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State
Department of Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  

Figure 9:  Taxable Sales Trends for Building Material Stores in Oakley, Antioch, and 
Brentwood, 2000-2005
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Impacts on Competing Retail Nodes 
 
 
This chapter compiles an inventory of competing retail nodes and, using the information on 
general sales volumes by store type and the supportable square footage analysis, and estimates the 
impacts of the Proposed Project on sales of existing retailers in Oakley and the Subregion.  The 
analysis covers the major uses considered for the Proposed Project as well as considering other 
types retail that might locate in the Proposed Project. 
 
Inventory of Competitive Outlets 
Currently, no tenants have been designated by name in the Proposed Project.  Potential tenant 
types that have been designated include discount general merchandise superstore with grocery, a 
home improvement store, and other retail and restaurants.  BAE has identified and inventoried 
major competitors for the Proposed Project in the general merchandise, supermarket, and home 
improvement center categories.  Restaurants and gas stations have not been inventoried.  Figure 
10 shows the competing retail nodes and primary competitive outlets in Oakley and neighboring 
Antioch and Brentwood.  Appendix C provides a listing of the supermarkets in the Subregion, 
and Appendix H provides a listing of region-serving general merchandise stores and home 
improvement centers. 
 
Methodology 
These competing outlets were located primarily through field surveys of the three cities in the 
Subregion.  Square footages for the supermarkets were acquired through interviews with store 
managers and city planning departments, through data from the Contra Costa County Assessor 
via the County’s online mapping information center, and from information acquired for previous 
BAE analysis from Supervalu, a major national supermarket holding company.  In some cases 
Google Earth was used to verify that the numbers were of the correct order of magnitude. 
 
Major General Merchandise Outlets 
Oakley does not have any major general merchandise stores.  The only significant store in this 
category is the Rite Aid.  Beyond Oakley, Brentwood has only one major general merchandise 
store, a Kohl’s, but has several drug stores.  As previously indicated by the retail sales data, 
Antioch is dominant in this category, with several major stores, including an existing Wal-Mart in 
Williamson Ranch Plaza with a proposed expansion.

7
  Antioch also has a Big Kmart near the 

Proposed Project site, Mervyns, Sears, Gottschalks, and Macy's in Somersville Towne Center, a 
Target and Mervyns in Slatten Ranch Shopping Center, and a Costco.  
 
Major Supermarkets 
Oakley has three major full-service supermarkets totaling 119,720 gross square feet, all located 
along Main Street.  These include the 43,970 square foot Albertsons in Oakley Town Center, the 
60,750 square foot Raley’s in Cypress Square, and the 15,000 square foot Centro Mart in the 
Oakley Shopping Center.  In addition, the City has approved a new 85,000 square foot 
                                                      
7
 Recently, the City of Antioch declined to approve this expansion.  Wal-Mart’s plans are not currently 

known, but since the possibility exists that they could come back with a revised proposal, so the potential 
for its development must be considered in this analysis.   
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development anchored by a Safeway store on the northeast corner of Laurel and O’Hara.  
Safeway, as a corporate strategy, is trying to develop a more upscale image as it seeks to 
reposition itself in the face of Wal-Mart competition on the lower end of the market; this Safeway 
will most likely be in this format.  The Albertsons store was recently remodeled, and its center 
currently has no vacancies; this Albertsons is part of the recent acquisition of all northern 
California Albertsons by Save-Mart, a California supermarket chain based in Modesto.  These 
stores were all moderately busy at the time of BAE’s site visit.  
 
Figure 10:  Major Competitive Retail Outlets 

 
 
Both Antioch and Brentwood have a number and variety of supermarkets, including Albertsons, 
Centro-Mart, Raley’s, Safeway, WinCo, and Save-Mart; this likely precludes much food 
shopping by their residents in Oakley.  There are an estimated 322,536 square feet of supermarket 
space in Antioch and 307,171 square feet in Brentwood, bringing the total for the Subregion to 
approximately 750,000 square feet.  Additionally, Antioch has a Costco, which carries food 
items, typically in bulk or large sizes, and caters in part to pantry-loading households.   
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Home Improvement Centers 
Oakley does not have any home improvement centers; the only business in the building materials 
category in the City was the recently closed True Value Hardware store.  In terms of major 
competitors, Brentwood has the Home Depot and Antioch has two Lowe’s and two Orchard 
Supply Hardware stores. 
 
Leakage Analysis and Demand for New Retail Space in Oakley and the Subregion 
Overview of Methodology 
Retail leakage analysis compares actual retail sales in an area with some benchmark that provides 
a measure of the potential sales generated by that area's residents.  If sales levels are below the 
predicted level, the area may be able to support increased sales.  This increase in sales could take 
the form of increased sales in existing outlets or in new outlets. 
 
A lower-than-predicted sales volume implies that consumers are traveling outside the area to 
shop; thus, the sales are “leaking” out of the study area.  However, if the area shows more sales 
than would be expected from the area's characteristics, there are sales “injections” into the study 
area.  Often, an injection of sales indicates that the study area is serving as the regional shopping 
destination for a broader area.  Conversely, if an area shows substantial leakage, it may be due to 
the presence of a region-serving retail node outside the study area capturing those “leaked” sales.  
In such a case, the study area itself may not have sufficient population to support the region-
serving retail, so those sales cannot expect to be captured within the study area. 
 
There are a number of factors that can be used to predict sales levels, with the two most important 
factors being the number of persons in the area and the disposable income available to that 
population.  Additional factors influencing retail spending in an area include household type, age 
of population, number of workers in the area (i.e., daytime population), tenure patterns (owner vs. 
renter), and cultural factors.   
 
To develop a benchmark, BAE has assumed that the Subregion functions as a relatively self-
contained regional retail market, since most types of retail can be found within the Subregion and 
the relative isolation from most other retail centers makes it likely that most residents expend 
most of their retail dollars within the Subregion.  Additionally, most of the area is suburban in 
nature, and the three cities have similar income levels, tenure rates, and household sizes and 
types.  While the County, with its higher per capita sales levels, could also be considered as the 
benchmark, this would not take into account the lower household incomes found in the 
Subregion.  Thus, the Subregion is used as a benchmark for potential sales for Oakley, and the 
Subregion is assumed to be “in balance” for its current retail sales. 
 
Trade Area Sales Potential 
Using the most recent published taxable sales data as a baseline, BAE has estimated the leakage 
of retail sales from Oakley in that baseline year.  This baseline year is used throughout the 
following analysis, except as noted.  The results of this analysis are shown in Table 8.  For 2005, 
Oakley shows extensive leakage in all major categories of retail outlets with the exception of 
service stations.  Total net retail sales leakages from Oakley are estimated at approximately $151 
million annually, out of a total sales potential of $283 million.  These leakages confirm that 
Oakley consumers are almost certainly doing a great deal of their shopping outside the City. 
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For the key category of general merchandise stores, leakage is estimated at $40.7 million 
annually, 76 percent of total sales potential in this store category.  Even for the more locally-
oriented category of food stores where the proportion of sales leakage is only 19 percent of total 
sales, leakage is estimated at approximately $10.9 million annually.  Eating and drinking places 
show leakage of 44 percent of potential or $11.4 million annually.  Building materials shows 100 
percent leakage at $36.4 million.   
 
Among other categories, apparel stores show leakage of nearly all sales, or $10.1 million annually 
out of $10.2 million in potential sales, due to limited sales in existing outlets; as shown in Table 6 
above, Oakley had only $95,000 in taxable apparel sales in 2005, or $3 per capita.  Home 
furnishings and appliance stores show leakage of $4.7 million annually, or 54 percent of potential 
sales.  While the auto dealers and supplies category shows leakage of sales, most outlets in this 
category are unsuitable for the Proposed Project and thus no capture will be assumed.  Service 
stations show limited injections of sales.  The other retail outlets category, which covers other 
retail store types not in the above major categories, shows $8.1 million in leakage of $26.5 
million in total potential sales.   
 
In summary, baseline conditions indicate extremely high leakages of sales in Oakley, a strong 
indicator that additional retail development could be supported in the City. 
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Table 8:  Leakage Analysis for Oakley

2005 Per Capita Estimated 2005 Estimated 2005 Estimated 2005
Taxable Retail Sales Taxable Retail Sales Total Retail Sales Per Capita Retail Sales

2006 $ (a) 2006 $000 (b) 2006 $000 (c) 2006 $

Store Category Oakley Subregion Oakley Subregion Oakley Subregion Oakley Subregion
  Apparel Stores $3 $341 $97 $59,542 $97 $59,542 $3 $341
  General Merchandise Stores na $1,616 na $281,976 $12,779 $313,306 $429 $1,795
  Food Stores $610 $639 $18,183 $111,564 $47,555 $342,571 $1,596 $1,963
  Eating and Drinking Places $491 $873 $14,647 $152,382 $14,647 $152,382 $491 $873
  Home Furnishings and Appliances $135 $294 $4,011 $51,218 $4,011 $51,218 $135 $294
  Building Materials and Farm Implements $0 $1,220 $0 $212,938 $0 $212,938 $0 $1,220
  Auto Dealers and Auto Supplies $245 $1,210 $7,309 $211,069 $7,309 $211,069 $245 $1,210
  Service Stations $927 $926 $27,626 $161,671 $27,626 $161,671 $927 $926
  Other Retail Stores $616 $889 $18,362 $155,118 $18,362 $155,118 $616 $889

Potential Per Capita Total
Total Injection/ Injection/
Sales (Leakage) (Leakage)

Store Category 2006 $000 2006 $ 2006 $000
  Apparel Stores $10,168 ($338) ($10,100)
  General Merchandise Stores $53,504 ($1,367) ($40,700)
  Food Stores $58,502 ($367) ($10,900)
  Eating and Drinking Places $26,023 ($382) ($11,400)
  Home Furnishings and Appliances $8,747 ($159) ($4,700)
  Building Materials and Farm Implements $36,364 ($1,220) ($36,400)
  Auto Dealers and Auto Supplies $36,045 ($964) ($28,700)
  Service Stations $27,609 $1 $0
  Other Retail Stores $26,490 ($273) ($8,100)

     Total/Average $283,453 ($5,069) ($151,000)

For notes and sources for this table, refer to Appendix D.
 

 
Potential Capture of Leakage at Proposed Project 
Table 9 shows total potential supportable square footage of new retail supportable by Oakley’s 
population using 2005 as a baseline.  This estimate of supportable square feet is derived based on 
sales performance at industry norms.  It is anticipated that the proposed project (or other retail 
development in the City) could capture sales from existing Oakley residents to support an 
additional 239,000 square feet of retail space.  Note that the capture varies by category, and never 
reaches 100 percent, since it assumed that shoppers will still seek variety in their shopping 
options.  For instance, some general merchandise sales will still go to mall-type stores as well as 
Target and other stores in the Subregion but outside Oakley.  The capture of food store-equivalent 
sales is assumed at a higher rate because of the convenience-oriented nature of food shopping, but 
some shoppers will still shop in other stores outside Oakley but in the Subregion that offer a 
different shopping experience, such as WinCo and Trader Joe’s.  This total square footage 
includes 24,000 square feet of apparel store space, 65,000 square feet of general merchandise 
store space, 23,000 square feet of food store space, 19,000 square feet of restaurant space, 7,000 
square feet of home furnishings/appliance store space, 86,000 square feet of building materials 
store space, and 15,000 square feet for other retail outlets.   
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Table 9:  Supportable Space in Oakley from Leakage, 2005

Total  Annual Additional
Injection/   Additional Sales per Supportable
(Leakage) Capture Sales SF SF

Store Category 2006 $000 Rate 2006 $000 2006 $   
  Apparel Stores ($10,100) 60% $6,060 $256 24,000       
  General Merchandise Stores ($40,700) 67% $27,269 $418 65,000       
  Food Stores ($10,900) 90% $9,810 $418 23,000       
  Eating and Drinking Places ($11,400) 90% $10,260 $528 19,000       
  Home Furnishings and Appliances ($4,700) 60% $2,820 $383 7,000         
  Building Materials and Farm Implements ($36,400) 80% $29,120 $337 86,000       
  Auto Dealers and Auto Supplies ($28,700) $0
  Service Stations $0 $0
  Other Retail Stores ($8,100) 50% $4,050 $275 15,000       

     Total/Average ($151,000) 59% $89,389 239,000     

For notes and sources for this table, refer to Appendix D.
 

 
Future conditions are given for two points in time, 2010 and 2015.  While the project is assumed 
to open in 2009, it is reasonable to use a point a year beyond that (for which more reliable 
demographic data are available in any case) since any impacts occurring solely prior to that time 
should be short-term, and would not lead to the cycle of urban decay dependent upon long-term 
vacancies.  These short-term impacts are considered, however, especially with respect to 
Oakley’s supermarkets.   
 
Oakley’s expected rapid population growth will increase retail sales and support additional square 
footage in the City, amounting to an additional 300,000 square feet by 2010 (see Table 10).  
Overall, capture of existing sales leakages and from sales increases due to population growth 
indicate a potential supportable square footage of approximately 539,000 square feet at the 
proposed project in 2010, approximately two years after the assumed opening date.   
 
Between 2010 and 2015, the supportable square footage is projected to grow an additional 95,000 
square feet, for a total potential square footage supported by leakage and increases in sales 
potential of 634,000 square feet.  This includes 46,000 square feet of apparel store space, 144,000 
square feet of general merchandise store space, 139,000 square feet of food store space, 60,000 
square feet of eating and drinking places, 20,000 square feet of home furnishings/appliance store 
space, 165,000 square feet of building materials store space, and 60,000 square feet of space for 
other retail outlets.  For food stores and building materials stores, this nearly equals or exceeds 
the space assumed for the use within the project.  This may indicate that as the project develops, 
the tenant mix might shift according to demand or that certain types of stores will exceed the 
sales performance assumed here, or that additional space will be built to satisfy demand.  For 
instance, some of the excess food store square footage could be absorbed by a specialty foods 
store, or by higher sales levels within the supercenter.  The project is also likely to attract 
Subregion shoppers who live outside Oakley; this is discussed in more detail below. 
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Table 10:  Additional Supportable Retail from Population Growth, 2005-2010

2005-2010
Potential Total Captured Average      

Per Capita Additional  Additional Sales per Additional Total   
Sales Sales Capture Sales Square Foot Supportable Supportable

Store Category 2006 $ 2006 $000 Rate 2006 $000 2006 $ SF SF   
  Apparel Stores $341 $7,100 60% $4,260 $256 17,000          41,000          
  General Merchandise Stores $1,795 $37,300 67% $24,991 $418 60,000          125,000        
  Food Stores $1,963 $40,800 90% $36,720 $418 88,000          111,000        
  Eating and Drinking Places $873 $18,200 90% $16,380 $528 31,000          50,000          
  Home Furnishings and Appliances $294 $6,100 60% $3,660 $383 10,000          17,000          
  Building Materials and Farm Implements $1,220 $25,400 80% $20,320 $337 60,000          146,000        
  Auto Dealers and Auto Supplies $1,210 $25,200
  Service Stations $926 $19,300
  Other Retail $889 $18,500 50% $9,250 $275 34,000          49,000          

$197,900 $115,581 300,000 539,000

2010-2015
Potential Total Captured Average    

Per Capita Additional  Additional Sales per Additional Total 
Sales Sales Capture Sales Square Foot Supportable Supportable

Store Category 2006 $ 2006 $000 Rate 2006 $000 2006 $ SF SF
  Apparel Stores $341 $2,300 60% $1,380 $256 5,000            46,000          
  General Merchandise Stores $1,795 $12,000 67% $8,040 $418 19,000          144,000        
  Food Stores $1,963 $13,200 90% $11,880 $418 28,000          139,000        
  Eating and Drinking Places $873 $5,900 90% $5,310 $528 10,000          60,000          
  Home Furnishings and Appliances $294 $2,000 60% $1,200 $383 3,000            20,000          
  Building Materials and Farm Implements $1,220 $8,200 80% $6,560 $337 19,000          165,000        
  Auto Dealers and Auto Supplies $1,210 $8,100
  Service Stations $926 $6,200
  Other Retail $889 $6,000 50% $3,000 $275 11,000          60,000          

$63,900 $37,370 95,000 634,000

Notes:
All sales in 2006 dollars.
See Table 2 for population data.

Oakley population growth, 2005-2010 20,800        
Oakley population growth, 2010-2015 6,700         

Potential per capita sales and capture rates from Tables 8 and 9.

Sources:  Bay Area Economics 2007, based on information from the CA State Board of Equalization, 2000 U.S. Census, 2002 Census of Retail
Trade, Association of Bay Area Governments, City of Oakley, Urban Land Institute, Wal-Mart, Home Depot, Lowe's, Rite-Aid, and Kohl's Annual
Reports, and Hinderliter de Lamas (HdL).  
 
Capture of Additional Sales from Subregion 
Just as residents of Oakley are not likely to do all their shopping with the City but continue to 
frequent other types of stores outside the City that offer a different shopping experience, other 
residents from elsewhere in the Subregion are likely to redirect some of their shopping to this 
center.  For example, if the Wal-Mart in Antioch is not expanded to a Supercenter format, those 
shoppers who wish to do the “one-stop” shopping offered by a superstore may venture to Oakley.  
However, unlike Oakley where shopping opportunities are very limited, for some types of stores 
the residents elsewhere in the Subregion have a variety of shopping options, so the level of 
capture of these expenditures in Oakley is conservatively assumed to be very low (see Table 11).   
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Table 11:  Capture from Remainder of Subregion, 2005-2010

Baseline Population 2005
Potential Total Captured Average   Subregion Oakley+Subregion

Per Capita Sales  Additional Sales per Additional Total Total 
Sales Potential Capture Sales Square Foot Supportable Supportable Supportable

Store Category 2006 $ 2006 $000 Rate 2006 $000 2006 $ SF SF SF
  Apparel Stores $341 $49,374 10% $4,937 $256 19,000          19,000          43,000                      
  General Merchandise Stores $1,795 $259,802 10% $25,980 $418 62,000          62,000          127,000                    
  Food Stores $1,963 $284,069 10% $28,407 $418 68,000          68,000          91,000                      
  Eating and Drinking Places $873 $126,359 10% $12,636 $528 24,000          24,000          43,000                      
  Home Furnishings and Appliances $294 $42,471 10% $4,247 $383 11,000          11,000          18,000                      
  Building Materials and Farm Implements $1,220 $176,574 5% $8,829 $337 26,000          26,000          112,000                    
  Auto Dealers and Auto Supplies $1,210 $175,024 $0 -                    
  Service Stations $926 $134,062 $0 -                    
  Other Retail $889 $128,628 10% $12,863 $275 47,000          47,000          62,000                      

257,000 257,000 496,000

Additional Capture from Subregion Growth, 2005-2010
Potential Total Captured Average   Subregion Oakley+Subregion

Per Capita Additional  Additional Sales per Additional Total Total 
Sales Sales Capture Sales Square Foot Supportable Supportable Supportable

Store Category 2006 $ 2006 $000 Rate 2006 $000 2006 $ SF SF SF
  Apparel Stores $341 $4,300 10% $430 $256 2,000            21,000          62,000                      
  General Merchandise Stores $1,795 $22,600 10% $2,260 $418 5,000            67,000          192,000                    
  Food Stores $1,963 $24,700 10% $2,470 $418 6,000            74,000          185,000                    
  Eating and Drinking Places $873 $11,000 10% $1,100 $528 2,000            26,000          76,000                      
  Home Furnishings and Appliances $294 $3,700 10% $370 $383 1,000            12,000          29,000                      
  Building Materials and Farm Implements $1,220 $15,400 5% $770 $337 2,000            28,000          174,000                    
  Auto Dealers and Auto Supplies $1,210 $15,200 -                    
  Service Stations $926 $11,700 -                    
  Other Retail $889 $11,200 10% $1,120 $275 4,000            51,000          100,000                    

22,000 279,000 818,000

Additional Capture from Subregion Growth, 2010-2015
Potential 2010-2015 Captured Average   Subregion Oakley+Subregion

Per Capita Additional  Additional Sales per Additional Total Total 
Sales Sales Capture Sales Square Foot Supportable Supportable Supportable

Store Category 2006 $ 2006 $000 Rate 2006 $000 2006 $ SF SF SF
  Apparel Stores $341 $4,300 10% $430 $256 2,000            23,000          69,000                      
  General Merchandise Stores $1,795 $22,800 10% $2,280 $418 5,000            72,000          216,000                    
  Food Stores $1,963 $24,900 10% $2,490 $418 6,000            80,000          219,000                    
  Eating and Drinking Places $873 $11,100 10% $1,110 $528 2,000            28,000          88,000                      
  Home Furnishings and Appliances $294 $3,700 10% $370 $383 1,000            13,000          33,000                      
  Building Materials and Farm Implements $1,220 $15,500 5% $775 $337 2,000            30,000          195,000                    
  Auto Dealers and Auto Supplies $1,210 $15,400
  Service Stations $926 $11,800
  Other Retail $889 $11,300 10% $1,130 $275 4,000            55,000          115,000                    

22,000 301,000 935,000
See Table 2 for population data.

Subregion (less Oakley) baseline population,2005 144,700      
Subregion (less Oakley) population growth, 2005-2010 12,600        
Subregion (less Oakley) population growth, 2010-2015 12,700        

Potential per capita sales from Tables 8 and 9.  Capture rates are assumed much lower than from Oakley population due to wide range of other shopping options
within the Subregion.

Sources:  Bay Area Economics 2007, based on information from the CA State Board of Equalization, 2000 U.S. Census, 2002 Census of Retail
Trade, Association of Bay Area Governments, City of Oakley, Urban Land Institute, Wal-Mart, Home Depot, Lowe's, Rite-Aid, and Kohl's Annual
Reports, and Hinderliter de Lamas (HdL).



ADMINISTRATIVE REVIEW DRAFT 

 27

Impacts of Proposed Projects on Existing Retail Nodes and Outlets 
This section assesses the impacts of the Proposed Project on sales at existing retail outlets in 
Oakley.  Impacts assessed include those on general merchandise stores, supermarkets, home 
improvement centers, restaurants, and non-automotive retail of all other types.  Next, this section 
assesses how this proposed project might affect the other major retail nodes in Oakley and the 
Subregion.  The analysis focuses on major retailer types, since these are the types of stores that 
anchor shopping centers and districts.  While smaller stores may close and create vacancies, it is 
the long-term loss of large anchor tenants that can contribute primarily to loss of center revenues.  
The actual potential for physical deterioration and urban decay, however, is also influenced by 
other factors such as the duration of vacancy and availability of programs and funding to maintain 
buildings and encourage reuse of facilities.  Finally, the chapter considers cumulative impacts 
relating to other planned and proposed retail development in Oakley and surrounding 
communities.  The potential for physical impacts are separately considered on the basis of this 
documentation as part of the Draft EIR analysis. 
 
The analysis that follows begins by assuming that this will be a fully functioning center, with 
outlets performing at industry norms for sales.  This estimate of sales is presented in Table 12.

8
  

Total project sales at full occupancy and benchmark sales levels are estimated at approximately 
$272 million dollars annually.   
 

                                                      
8
 Actual sales in the project may vary from this depending on the actual retail mix.  Additionally, the 

project is likely to include some non-retail uses (e.g., bank) that do not generate retail sales.  The estimate 
here assumes only retail as a “worst case” scenario with respect to impacts. 
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Table 12:  Estimated Annual Sales in Project at Full Occupancy

Estimated
Sales

Square Sales in Proposed
Type of Store Feet (a) per SF (b) Project (c)
  General Merchandise Stores 165,000         $418 $68,970,000
  Food Stores (d) 65,000           $418 $27,170,000
  Eating and Drinking Places 88,000           $528 $46,464,000
  Building Materials and Farm Implements 170,000         $337 $57,290,000
  Mixed Retail (e) 252,000         $287 $72,355,000

Total 740,000       $272,249,000

All sales estimates in 2006 dollars.
(a)  Derived from Table 1 per latest site plan available, in combination with the supportable square
footage analysis in Table 11.
(b)  Sales per square foot from Table 8.  For mixed retail, number is a weighted average derived
from combining apparel, home furnishings/
appliances with other retail.
(c)  Rounded to nearest thousand.
(d)  The supermarket space equivalent inside a supercenter type store.
(e)  Combines the Home Furnishings and Appliances Stores and Other Retail Stores categories.

Assumes all space is occupied by retailers.  This is the "worst case" scenario as far as
impacts on other retail stores.

Sources:  Bay Area Economics 2007, based on information from the CA State Board of
Equalization, 2000 U.S. Census, 2002 Census of Retail Trade, Association of Bay Area
Governments, City of Oakley, Urban Land Institute, Wal-Mart, Home Depot, Lowe's, Rite-Aid, and
Kohl's Annual Reports, and Hinderliter de Lamas (HdL).  

 
Table 13 presents a comparison of the supportable square footage generated by capture of retail 
sales leakage and population growth in Oakley’s leakage as well as from capture of sales from 
elsewhere in the Subregion.  This comparison shows that under baseline conditions, sales from 
leakage and regional capture would not support the project, a strong indicator that sales would be 
captured from existing stores beyond what is assumed here, or that the project might not perform 
at industry benchmarks with the baseline population.  By 2010, however, Oakley alone could 
support the supermarket space, and with the limited capture from the remainder of the Subregion 
could support all components except the restaurants and the mixed retail.  By 2015, Oakley alone 
could support most of the retail space in the Proposed Project, and with limited capture from the 
remainder of the Subregion, the entire project is supportable.

9
  This is consistent with the 

assumption that the project would build out over a number of years, as Oakley’s population grows 
to a level where these components could be supported.   
 

                                                      
9
 While the total support for miscellaneous retail is slightly below the project size, this difference is minor 

and the project could easily fill this space through non-retail businesses or through specialty general 
merchandise, building materials, or food stores within the project. 
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Table 13:  Comparison of Supportable Square Footage and Proposed Project

Baseline (2005) Supportable Supportable
Square Square  
Footage Footage  
Oakley Oakley + Proposed

Store Category Leakage Subregion Project
  General Merchandise Stores 65,000           127,000         165,000         
  Food Stores 23,000           91,000           65,000           
  Eating and Drinking Places 19,000           43,000           88,000           
  Building Materials and Farm Implements 86,000           112,000         170,000         
  Mixed Retail 46,000           123,000         252,000         

239,000       496,000       740,000       

2010 Supportable Supportable
SF Square  

Oakley Footage  
Leakage + Oakley + Proposed

Store Category Growth Subregion Project
  General Merchandise Stores 125,000         192,000         165,000         
  Food Stores 111,000         185,000         65,000           
  Eating and Drinking Places 50,000           76,000           88,000           
  Building Materials and Farm Implements 146,000         174,000         170,000         
  Mixed Retail 107,000         191,000         252,000         

539,000       818,000       740,000       

2015 Supportable Supportable
SF Square  

Oakley Footage  
Leakage + Oakley + Proposed

Store Category Growth Subregion Project
  General Merchandise Stores 144,000         216,000         165,000         
  Food Stores 139,000         219,000         65,000           
  Eating and Drinking Places 60,000           88,000           88,000           
  Building Materials and Farm Implements 165,000         195,000         170,000         
  Mixed Retail 126,000         217,000         252,000         

634,000       935,000       740,000       

Sources:  Bay Area Economics 2007, based on information from the CA State Board of
Equalization, 2000 U.S. Census, 2002 Census of Retail Trade, Association of Bay Area
Governments, City of Oakley, Urban Land Institute, Wal-Mart, Home Depot, Lowe's,
Rite-Aid, and Kohl's Annual Reports, and Hinderliter de Lamas (HdL).  

 
Estimated Impacts of Proposed Project on Existing General Merchandise Outlets 
The analysis summarized in Table 11 above indicates that there is demand to support an 
additional 192,000 square feet of general merchandise store space in Oakley in 2010, and 216,000 
square feet in 2015.  The new 230,000 square foot general merchandise store in the Proposed 
Project represents an addition of 165,000 square feet of general merchandise store space (with the 
balance representing an additional 65,000 square feet of supermarket-equivalent use), less than 
the total supportable square footage as shown in Table 11.   
 
However, at least some of this support would come at the expense of existing stores (particularly 
in the earlier years of operation), especially in the Subregion outside Oakley, as Antioch and 
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Brentwood shoppers are attracted to the supercenter.  Within Oakley, the only competitor in this 
general category is the Rite-Aid, which while in a more convenience-oriented market niche, could 
also see some short term sales loss despite the overall leakage.  As shown in Table 11, nearly $26 
million in annual sales would be captured from existing outlets’ 2005 sales levels from 
Brentwood and Antioch.  This is roughly equivalent to the sales of a large discount general 
merchandise store such as Kmart or Target.  While this capture would be spread among the 
competitors, the greatest impacts would fall on the closest stores, especially the Antioch Kmart, 
which is already a relatively weak competitor (nationally, Kmart average sales per square foot are 
less than half of Wal-Mart’s).

10
  Based on its smaller relative sales volume and closer proximity to 

the Proposed Project,  the Kmart would be at higher relative risk of closure.
11
  The remainder of 

the Proposed Project’s estimated sales capture would be divided among several other major 
competitors at a greater distance (e.g., Target, Sears); consequently  the effect on individual stores 
and risk of closure would be reduced.   
 
Over the long term, regional sales would grow to where a store the size of Kmart could be 
supported, but much of that growth will be at the developing periphery of the Subregion rather 
than near the Kmart, so other stores may be more likely to capture that growth; furthermore, 
another possibility is that the supercenter at the Proposed Project would have sales above national 
averages.  Thus even in the long term, the Kmart is at risk of closure. 
 
Estimated Impacts on Existing Supermarkets 
As shown in Table 9 above, based on the leakage analysis, Oakley cannot support another full-
size supermarket under baseline conditions.  This changes if the City grows rapidly as projected 
over the next several years, with support for an additional 111,000 square feet of food store space 
in 2010 and 139,000 square feet by 2015.  Based on this market growth, it is likely that there is 
adequate demand for both the existing supermarket space and space dedicated to supermarket-
related items in the Proposed Project.   
 
However, the supermarket impacts are of particular concern with a supercenter, and especially in 
Oakley where they represent the largest existing retail outlets, anchoring three shopping centers 
near the Cline Property.  Rather than relying on leakage and capture analysis alone in analyzing 
supermarket sales trends, the following analysis also evaluates the actual performance of the 
stores by estimating sales per square feet, comparing that to industry benchmarks, and looking at 
likely outcomes as supermarket space is added to the Subregion.   
 
Based on taxable sales data, Economic Census data, and confidential sales data from proprietary 
sources, BAE estimates 2005 baseline supermarket sales in the three major supermarkets in 
Oakley (Albertsons, Raley’s, and Centro Mart) at approximately $40 million (see Table 14).  
Store sales are estimated at an average of $334 annually per square foot for these existing 
supermarkets.  This overall average is below a median industry benchmark of $392 from Dollars 
& Cents of Shopping Centers/The Score 2006 published by the Urban Land Institute (ULI) and 
the International Council of Shopping Centers (ICSC). 
 
                                                      
10

 See Annual Reports for Sears Holding Company and Wal-Mart. 
11

 For a more complete discussion, see section below on impact by retail node. 
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Table 14:  Estimated 2005 Sales at Existing Supermarkets in Oakley

Estimated Supermarket Sales (b) (c) $40,000,000

Existing Supermarket Square Feet 119,720          
Estimated Average Annual Sales per Square Foot $334

ULI Median, All Supermarkets (d) $392

(a)  2006 population derived from Table 2, using a constant growth rate from 2005-2010.  
(b)  Based on estimates by BAE based on confidential sources, published taxable sales data, Census of Retail
Trade, site visits and industry benchmarks. 
(c)  Sales estimates in 2006 dollars.
(d) Urban Land Institute/International Council of Shopping Center, Dollars & Cents of Shopping Centers/The Score 2006 . 
Median for all supermarkets in community and supercommunity shopping centers nationwide. 

Source:  Bay Area Economics 2007, based on information from City of Oakley, State Board of Equalization, 2002
Census of Retail Trade, Trade Dimensions, and ULI/ICSC.  
 
Site visits and confidential data indicate that the strongest performer of these three stores is the 
Albertsons (it is noteworthy that this store was not part of the series of Albertsons closures last 
year, unlike the stores in Pittsburg and Brentwood), followed by Raley’s, with the Centro Mart 
showing the poorest performance.  Both Raley’s and the Centro Mart may have sales per square 
foot well below the ULI median.

12
   

 
Thus, even though Oakley appears to have leakage in the food store category, some of the 
existing supermarkets are underperforming.  This is probably due to the strong competition from 
stores in neighboring communities, especially the WinCo in Brentwood; both Antioch and 
Oakley show declines in food store sales following the opening of that store, which is well-
situated to capture sales from all three cities.  A discount supercenter with a full line of groceries 
would present a more direct competitor to WinCo and thus be capable of recapturing some of 
these lost sales.  However, the supercenter is also likely to capture sales from the existing stores, 
and the weaker competitors may be at risk of closure.   
 
Table 15 provides specific analysis of food store impacts as focused on supermarkets.  In addition 
to the current sales, the leakage analysis estimates that there are an additional $9.8 million 
potentially capturable from leakage, indicating a per capita sales potential of $1,671 annually in 
supermarket sales.

13
  This per capita sales number is used to assess potential future supermarket 

sales in Oakley on the assumption that the leakage as noted can be captured by the supercenter.  
By 2010, only two years subsequent to the assumed opening date, average annual sales per square 
foot at the Oakley’s existing supermarkets would increase by an estimated 37 percent from 2005 
levels of $334 per square foot, to an estimated $ $458.  Thus, while in the short term Raley’s and 
                                                      
12

 It is important to note that industry benchmarks are not an indicator of the level of profitability of 
individual stores; some stores might be profitable at a lower sales level, while others may require greater 
market support.  Retail operators have varying standards regarding satisfactory store performance and 
profit margins.   
13

 This excludes food store sales outside supermarkets (e.g., convenience stores, specialty food stores) and 
is smaller than the total food store potential sales as shown in Table 8. 
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Centro Mart could be at risk of closure with sup-par performance and the entry of a major new 
competitor, long term there appears to be ample demand in Oakley to support either those stores, 
or replacement stores that are repositioned to target a market niche differentiated from the 
supercenter (e.g., ethnic orientation or upscale foods). 
 

 

Table 15:  Potential Impact on Existing Oakley Supermarkets, 2005 - 2010

2005 2010
Oakley Population (a) 29,800            50,600              
Current Supermarket Sales $40,000,000
Capture from Leakage (c) $9,810,000
Supermarket Sales Potential (a) (b) $49,810,000 $84,580,000
Potential Sales per Capita $1,671 $1,671

Existing Supermarket Square Feet 119,720          119,720            
Additional Grocery Store in Project (d) 65,000              

Sales per Square Foot in Grocery Space in Proposed Project (e) $458

Estimated Supermarket Sales in New Store (b) $29,760,000
Sales in Existing Outlets (b) $40,000,000 $54,820,000

Average Annual Sales per Square Foot
  at Existing Stores $334 $458

Percent Change from 2005 37%

(a)  From Table 2.
(b)  All estimates throughout table in 2006 dollars.  All total sales estimates rounded to nearest ten thousand.
(c)  From Table 9.
(d)  Assumed based on typical supercenter format.  Actual size of supermarket-equivalent space may vary.
(e)  Sales per square foot based on average sales per square foot per Wal-Mart, or estimated average sales
per square foot in combined new store and existing stores, whichever is higher.  

Source:  Bay Area Economics 2007, based on information from City of Oakley, State Board of
Equalization, 2002 Census of Retail Trade, and Trade Dimensions.  

 
While the greatest supermarket sales impacts from the Proposed Projects will occur in Oakley, 
other supermarkets in the Subregion may also be impacted as shoppers are attracted by the 
supercenter format (and possibly by lower prices).  These impacts will be greatest on the stores 
closest in location and in market niche to the supercenter’s supermarket-equivalent space.  The 
supermarket store outside Oakley that is the closest both in distance and in market niche is the 
WinCo in Brentwood.  This store is reported by WinCo representatives to be achieving sales of 
over $50 million annually, or over $500 per square foot.  The overall capture from outside Oakley 
is estimated at 10 percent; even if this store lost 20 percent of its sales it would still be performing 
above the ULI benchmark and would not be likely to close.  The remainder of the sales capture 
will be spread among the other 12 supermarkets in the Subregion (see Appendix E for an 
inventory), so it would speculative to assert that any specific store would be at risk of closure.  By 
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2010, population growth in Brentwood and Antioch should provide sufficient support to allow 
sales to recover to near current sales levels (see Table 11 above).   
 
Estimated Impacts on Building Materials Stores 
The City of Oakley currently has no building materials stores.  It is assumed the Oakley resident’s 
patronize home improvement centers and related stores elsewhere in the Subregion.   
 
The leakage analysis indicates baseline support for an additional 86,000 square feet in this 
category, growing to 146,000 square feet by 2010 and to 165,000 square feet by 2015 (see Tables 
9 and 10 above).  This means that in the short term, opening of the 170,000 square-foot home 
improvement center in the Proposed Project in 2009 could result in sales being cannibalized from 
existing outlets in the Subregion.

14
  However, given the broad coverage of the Subregion already 

by similar stores (two Lowe’s stores, one Home Depot, and two Orchard Supply Hardware 
stores), the project’s ability to capture from existing stores may be limited, and as a result this 
store may underperform industry norms.  Nevertheless, it would still capture sales from these 
existing outlets, but between 2010 and 2015 growth in the Subregion should allow the 
competitive stores to recover to current sales levels even with the Proposed Project in place.  
Whether any of the existing stores would close due to short term losses depends on the long-term 
goals for market share and profitability for the two major competitors in this field, Lowe’s and 
Home Depot, which are currently competing for market share as they both add stores.  The two 
Orchard Supply stores occupy a slightly different niche, with smaller stores and a more 
convenience orientation, and thus are less likely to be impacted (in other words, those who 
choose to shop at Orchard already bypass Lowe’s and Home Depot, and are likely to continue to 
do so. 
 
Estimated Impacts for Eating and Drinking Places 
Oakley shows support for an estimated additional 50,000 square feet of restaurant space by 2010 
and 60,000 square feet by 2015 (see Table 10 above).  Additionally, non-Oakley shoppers 
attracted to the center by the major anchors should provide additional sales support, with total 
estimated support for 88,000 square feet of restaurant space by 2015 (see Table 11 above).  This 
demand should help absorb vacancies in the center as it builds out the smaller spaces surrounding 
the anchor tenants.  Since this space can be added incrementally as demand increases, there is less 
likelihood that it will impact current restaurants in Oakley and the Subregion.  However, some 
restaurants may face closure as a result of lost business due to the competition from new 
restaurants at the proposed project.  These scattered outlets are not anchors of large retail centers, 
and even if they are vacated, the vacancy is not likely to lead to a cycle of urban decay and 
physical impacts as might occur with the loss of a major anchor tenant.  . 
 
Impacts on Other Retail Sectors and Overall Impact in Oakley 
Table 13 above presents an overview of the potential demand for retail space in Oakley as 
compared to the Proposed Project assuming its outlets perform at industry standards.  As can be 
seen, demand for retail in these other store categories (apparel, home furnishings/appliances, and 
other retail outlets) will not reach the size of the assumed space in the project even in 2015.  This 
                                                      
14

 According to the information provided to BAE, no particular retailer has committed to the spaced planned 
for a home improvement center. 
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indicates that the Proposed Project, if built out fully as retail any time up to at least 2015, will 
capture sales from existing outlets.  In fact, the sales capture necessary is greater than the total 
sales for these store types currently occurring in Oakley.  As a result, sales would have to be 
captured from beyond Oakley to support the project, or the project might not perform at industry 
benchmark levels, buildout would be phased to match demand, or some of the project’s space 
would not be in retail space (e.g., bank).  A likely outcome is a mix of the above; buildout might 
precede the demand somewhat but not enough to avoid impacts on existing businesses; capture 
from Oakley could take the form of stores relocating to the new center, or closures of the existing 
stores in the face of new competition, additional sales might be captured from non-Oakley 
shoppers who are attracted to the center by the large anchor stores, and the stores in the Proposed 
Project might perform at lower sales levels until the market support grows to a level to support 
the stores.   
 
Given the unknowns regarding much of the retail mix at the Proposed Project, and considering 
also the uncertainty of market dynamics in a potentially oversaturated market, it is not possible to 
identify any specific additional retail stores which may face closure due to the project, and any 
effort to do so would be speculative.  Furthermore, because of the limited retail outlets in Oakley 
now, the impacts would be limited to smaller retail stores.  These stores are not anchors of large 
retail centers, and even if they are vacated, the vacancy is not likely to lead to a cycle of urban 
decay and physical impacts as might occur with the loss of a major anchor tenant.  In any retail 
market, existing retail space is regularly vacated due to functional obsolescence or the general 
cycle of retail closures and openings over time.  Retail markets always have a certain amount of 
vacant space due to normal turnover and changes in retailing, and this vacancy does not 
necessarily lead to urban decay or other physical impacts.   
 
Impacts by Retail Node in Oakley 
Oakley has three major shopping centers, all located along Main Street.  These include the 
109,000 square foot Oakley Town Center anchored by a 43,970 square-foot Albertsons, the 
123,000 square foot Cypress Square anchored by a 60,750 square-foot Raley’s and the 31,000 
square foot Oakley Shopping Center anchored by a 15,000 square foot Centro-Mart. 
 
Cypress Square has 30 tenants in the center, including Bank of the West, Christina's Nails, 
Callister's Accounting, Assist 2 Sell, Comm.  First Home Loans, Curves, Cypress Cleaners, 
Cypress Vet Hospital, Delta Sofa & Mattress, Designer Cuts, Giant Donuts, Fagans restaurant, 
Goodwill, Jack In The Box, Mountain Mike's Pizza, Oakley Super Beauty, State Farm, Sylvan, 
Taco Bell, Subway, and the UPS Store.  Cypress Square is the closest retail center to the 
Proposed Project, less than a mile from the project site.  Based on the discussion of the Proposed 
Project’s supermarket impacts above, it is likely that Raley’s sales would drop from baseline 
levels after opening of the proposed project in 2009.  However, given the recovery of market 
demand through population growth by 2010, it seems unlikely that this short-term impact would 
force the store to close.  With the exception of the fast food restaurants, the center’s remaining 
tenants are local serving and are unlikely to relocate to or be directly competitive with the region-
serving uses in the Proposed Project.  However, if the center anchor vacates the center, retail 
traffic to the center will drop and it is possible that other shops will be forced to close or relocate.   
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Oakley Town Center is anchored by Albertsons and a 31,000 square-foot Rite Aid Pharmacy.  
There are 19 shops and other tenants include Aladino's Pizza, AutoZone, Burger King, Custom 
Cleaners, GNC, Gold Chopsticks, Great Clips, Hollywood Video, Nail Salon, Oakley Dental, 
Radio Shack and a Laundromat.  Based on the supermarket and general merchandise (this 
category includes drug stores) demand estimates for 2010 discussed above, it is possible that 
opening of the proposed project in 2009 could cause both Albertsons and Rite Aid sales to drop.  
Given the net demand for these categories even with the proposed project by 2010 it is unlikely 
that the proposed project would force closure of these outlets.  If the anchors vacated the center, 
retail traffic to the center would drop and it is possible that other shops would be forced to close 
or relocate.  Many tenants are local serving, though Hollywood Video and Radio Shack may face 
competitive outlets in the Proposed Project (or even choose to relocate there).   
 
Oakley Shopping Center is an older center anchored by Centro Mart.  There are 13 stores in the 
center including Central Bank and other small independent shops.  Because of its location farther 
from the Proposed Project and smaller size, this center may be less vulnerable to the Proposed 
Project’s overall impacts.  Its shops are local-serving small businesses and appear to be tenants 
that seek low rent.  However, this center is aging and faces physical realignment due to a street 
construction project in the near future.  The Centro Mart itself does not appear to have been 
remodeled in many years and has a somewhat rundown appearance.  Combined with sub-par 
performance, this indicates this particular store may be at risk of closure as a result of competition 
from the supercenter.  However, the growth in overall supermarket demand driven by increases in 
Oakley’s population indicate enough support for a supermarket; it may not be this particular store 
in its present form, but instead a remodeled and re-tenanted store that could compete more 
effectively, perhaps as a market highlighting the convenience of shopping in a small store or 
through specialized offerings (e.g., ethnic foods, organic items). 
 
Impacts on Other Retail Nodes in the Subregion 
The two retail nodes in the Subregion and outside of Oakley likely to be most affected by the 
proposed project are the 94,841 square-foot Kmart located at 3625 East 18th Street in Antioch and 
the WinCo center on Lone Tree.  As noted above, the WinCo currently achieves very high sales, 
and could withstand a loss of sales without facing closure.  The Kmart is very close to the 
Proposed Project, less than one-half mile from the project site.  It is the discount general 
merchandise store closest to much of Oakley, and even though it is in Antioch, it probably draws 
a high proportion of its customers from Oakley.  It is a freestanding store (not part of a retail 
center) though it shares access with a Valero gas station and Burger King fast food restaurant.  
The store appears to be in below-average condition with light retail traffic at the time of BAE’s 
site visits.  This store faces many challenges given the proximity to the Proposed Project and the 
general decline of Kmart due to its inability to compete effectively with Target and Wal-Mart 
throughout the country.  By 2010 additional demand for general merchandise store space in 
Oakley is projected to exceed the 165,000 square feet of competitive space assumed for the 
Proposed Project, but even by 2015 this excess support will be less than the size of this Kmart.  
Given this Kmart’s location in Antioch but removed from its population base, and its consequent 
dependence on Oakley shoppers who would drive by the supercenter in order to reach it, this 
store is at risk of closure if the Proposed Project with a supercenter is built.   
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Cumulative Impacts 
Per CEQA requirements, the impacts of the Proposed Project must also be assessed in the context 
of other likely retail developments in the market area or affecting the market area.  The discussion 
below is limited to those foreseeable projects that are deemed competitive with the Proposed 
Project and thus capable of contributing to any cumulative impacts; the Subregion includes 
proposals for some smaller retail developments, but these projects do not include the kind of 
larger anchor stores that would create cumulative effects in tandem with the Proposed Project. 
 
Competitive Projects in Oakley 
In the Primary Trade Area (Oakley) there are several sites designated for future retail 
development; the major project besides the Proposed Project in the development process at this 
time is a site on Laurel at O’Hare with 85,000 square feet of retail/commercial space proposed, 
including a Safeway Supermarket and pad space for a gas station and fast food restaurant.

15
  Aside 

from the Safeway-anchored center, there are several other smaller projects in Oakley with 
applications in the pipeline at this time.  These are smaller retail projects with unspecified tenants, 
or are free-standing restaurants not competitive with the major anchors in the Proposed Project, 
so determining any cumulative impacts would be highly speculative at this time. 
 
Competitive Projects in the Remainder of Subregion 
In the remainder of the Subregion, there are several other proposed developments that could 
possibly result in substantial cumulative impacts in tandem with the Proposed Project.  There is 
also a region-serving project in Pittsburg that may have cumulative effects in tandem with the 
Proposed Project.  Along with the projects listed below, there are other retail projects in the 
pipeline in the Subregion, but these projects do not include large region-serving anchor tenants 
that would be directly competitive with the Proposed Project.  As much of the retail mix of the 
Proposed Project is unknown, any conclusions regarding specific store closure impacts resulting 
from these other projects would be speculative.   
 
Antioch 
Wal-Mart proposed expanding their existing Antioch store to a Supercenter format, but recently 
the Antioch City Council determined not to certify the Final EIR and denied design review 
approval for the Wal-Mart expansion project.  It is not known at this time if Wal-Mart intends to 
completely drop the proposal or intends to submit a revised proposal (e.g., a smaller increase in 
store size) to the city of Antioch.  Elsewhere in Antioch, Costco is replacing their existing 
approximately 115,000 square-foot store with a new 161,000 square foot store.  The replacement 
will occur onsite, and the existing building will be demolished, so the net addition of space is 
more limited.  Also in Antioch, the 30,860 square foot County Square Market, an Asian specialty 
food market at East Tregellas and Wildflower near Hillcrest and Highway 4, has been approved.   
 
In addition to these supermarket-related proposals, the other proposed project in Antioch that is 
directly competitive with a major tenant of the Proposed Project is a 104,325 square foot JC 
Penney department store recently proposed on Empire Avenue near the Slatten Ranch retail 
center.   
 
                                                      
15

 A listing of relevant competitive projects in Oakley and the Subregion can be found in Appendix F. 
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Brentwood 
The Streets of Brentwood at the Highway 4 Bypass and Sand Creek Road is slated to develop as a 
460,000 square-foot lifestyle center; the developers have been seeking an upscale supermarket as 
an anchor tenant.  Additionally, it is reported that the closed Brentwood Albertsons will reopen as 
part of Save-Mart’s acquisition of the Albertsons stores in northern California.

16
   

 
Pittsburg 
WinCo Foods is currently developing another store in Pittsburg in a 108,000 square-foot existing 
space in North Park Plaza next to Home Depot.  This store, at the eastern edge of Pittsburg, is 
likely to draw shoppers out of the Subregion, especially Antioch, as it is closer to some Antioch 
residents than the existing WinCo in Brentwood.   
 
Estimated Cumulative Impacts on Existing Supermarkets 
Since most supermarkets are still to certain degree somewhat local-serving, the impacts of the 
proposed Safeway are considered separately from the potential cumulative impacts of other 
projects elsewhere in the Subregion.  These impacts are likely to be greater than those of the more 
distant projects. 
 
For purposes of this analysis, it is assumed that the Safeway store will be approximately 58,000 
square feet.  Opening of the Safeway will create additional competitive pressure on Oakley’s 
existing three supermarkets, making it more likely that these stores would lose sales and be at risk 
of closure.  It should be noted that, based on information provided to City of Oakley, there is no 
set date for opening the proposed Safeway and it opening could be delayed until after 2010.  The 
ancillary tenants in the project may also compete to some extent with the Proposed Project. 
 
Table 16 provides specific analysis of potential cumulative food store impacts in Oakley as 
focused on supermarkets.  By 2010, average annual sales per square foot at the Oakley’s existing 
supermarkets that year are estimated to decline by three percent, from 2005 levels of $334 per 
square foot, to an estimated $323.   
 
With projected population growth, sales at the existing outlets are projected to rebound to $386 
per square foot in 2015, 16 percent above current levels but slightly below the ULI national 
benchmark of $392.  Since the Raley’s and Albertsons are currently performing at sub-par levels, 
these stores might be at increased risk of closure in this cumulative scenario, especially in the 
short term.  However, as stated above, there appears to be ample long-term demand in Oakley to 
support these stores above their current sales levels, or replacement stores that perhaps target a 
market niche differentiated from the supercenter (e.g., ethnic orientation or upscale foods). 
 

                                                      
16

 “Save Mart finalizes Albertson's acquisitions,” The Stockton Record, February, 24, 2007, 
http://www.recordnet.com/apps/pbcs.dll/article?AID=/20070224/A_BIZ/702240304/-1/A_BIZ05 
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Table 16:  Cumulative Impact on Existing Oakley Supermarkets, 2005 - 2015

2005 2010 2015
Oakley Population (a) 29,800            50,600              57,300            
Current Supermarket Sales $40,000,000
Capture from Leakage (c) $9,810,000
Supermarket Sales Potential (a) (b) $49,810,000 $84,580,000 $95,780,000
Potential Sales per Capita $1,671 $1,671 $1,671

Existing Supermarket Square Feet 119,720          119,720            119,720          
Additional Grocery Store in Project (d) 65,000              65,000            
Proposed Safeway 58,000              58,000            

Sales per Square Foot in Supercenter Grocery Space (e) $418 $418
Sales per Square Foot in Proposed Safeway (f) $323 $386

Estimated Supermarket Sales in New Stores $45,900,000 $49,560,000
Sales in Existing Outlets (g) $40,000,000 $38,680,000 $46,220,000

Average Annual Sales per Square Foot
  at Existing Stores $334 $323 $386

Percent Change from 2005 -3% 16%

(a)  From Table 2.
(b)  All estimates throughout table in 2006 dollars.  All total sales estimates rounded to nearest ten thousand.
(c)  From Table 9.
(d)  Assumed based on typical general merchandise with grocery stores in this format.
(e)  Sales per square foot based on average sales per square foot per Wal-Mart, or estimated average sales
per square foot in combined new store and existing stores, whichever is higher.  
(f)  Based on sales per square foot in existing outlets with new stores in place as shown below.
(g)  Supermarket sales potential less sales in new stores.

Source:  Bay Area Economics 2007, based on information from City of Oakley, State Board of
Equalization, 2002 Census of Retail Trade, and Trade Dimensions.  

 
The opening of the other proposed supermarkets and the supermarket component of an expanded 
Wal-Mart in Antioch will all add to the overall inventory of space serving customers in the 
Subregion.  Table 17 provides an estimated of cumulative impacts with all proposed projects 
open except the Antioch Supercenter expansion.  As shown, it is estimated that in 2010, sales in 
existing outlets would be at $321 per square foot, or 17 percent below current levels.  By 2015, 
sales in existing outlets would recover to $364 per square foot, only six percent below current 
levels.  On an overall level, this indicates that in the long term the overall market can support 
additional supermarket space in addition to the current space. 
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Table 17:  Cumulative Impacts on Subregional Supermarkets, no Antioch Supercenter

2005 2010 2015
Subregion Population (a) 174,500          207,900            227,300          
Current Supermarket Sales (b) $289,100,000
Benchmark Sales per Capita $1,657
Supermarket Sales Potential (c) $289,100,000 $344,400,000 $376,600,000

Existing Supermarket Square Feet (d) 749,427          749,427            749,427          
Additional Grocery Store Equivalent in Project (e) 65,000              65,000            
Other Proposed Supermarkets (excl Antioch Wal-Mart) (f)
  Safeway (Oakley) 58,000              58,000            
  Streets of Brentwood Gourmet Foods 40,000              40,000            
  Albertsons reopening in Brentwood 62,441              62,441            
  Asian Foods (Antioch) 30,860              30,860            
  WinCo, Pittsburg (1/3 allotted to Trade Area) 36,000              36,000            

Sales per Square Foot in Region-Serving Supermarket Space (g) $418 $418
Sales per Square Foot in Other Proposed Stores (h) $321 $364

Estimated Supermarket Sales in New Stores $103,700,000 $103,700,000
Sales in Existing Outlets (i) $289,100,000 $240,700,000 $272,900,000

Average Annual Sales per Square Foot
  at Existing Stores $386 $321 $364

Percent Change from 2005 -17% -6%

(a)  From Table 2.
(b)  All estimates throughout table in 2006 dollars.  All total sales estimates rounded to nearest hundred thousand. 
Based on data provided by Trade Dimensions.
(c)  Benchmark sales per capita times population.
(d)  From Appendix C.
(e)  Assumed based on typical general merchandise with grocery stores in this format.
(f)  See Appendix F.  Store size for Streets of Brentwood estimated.
(g)  Sales per square foot based on average sales per square foot per Wal-Mart, or estimated average sales
per square foot in combined new stores and existing stores, whichever is higher.  This sales figure is used for new
supercenter, Antioch Wal-Mart expansion, and WinCo in Pittsburg.
(h)  Based on sales per square foot in existing outlets with new stores in place as shown below.
(i)  Supermarket sales potential less sales in new stores.

Source:  Bay Area Economics 2007, based on information from City of Oakley, State Board of
Equalization, 2002 Census of Retail Trade, and Trade Dimensions.  
 
If the Wal-Mart expansion plan is resubmitted and approved, the sales losses at existing stores are 
estimated to be larger, as shown in Table 18.  In 2010, existing stores are estimated to see a loss 
of 23 percent of current sales, to an average sales per square foot of $299, improving to a loss of 
only 11 percent in 2015, for average performance of $342 per square foot.  This overall 
performance, while below current levels, is not a certain indicator of store closures occurring. 
 
However, not all existing stores are performing at average levels; some stores have sales per 
square foot well below the average for the Subregion, and are thus at greater risk of closure.  As 
noted above, the Raley’s and Centro Mart in Oakley are sub-par in sales, and face some short-
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term risk of closure from the Proposed Project alone.  However, the growth within Oakley, and 
the convenience-oriented nature of much supermarket shopping (despite the emergence of 
superstores) indicates that long-term demand in Oakley should sustain either these stores or 
replacement stores even under either cumulative impacts scenario.  Brentwood’s growth should 
sustain the existing stores plus the two additional supermarkets under consideration; in fact, the 
plans by new owners to re-open the closed Albertsons indicates that food retailers see this as a 
viable growth market, and indicates that the closure of a supermarkets in the Subregion need not 
lead to long-term vacancy.  The greatest pressure on stores is likely to occur in Antioch, where 
population growth is slowing as the city builds out.  The Asian specialty market may be a 
regional draw, not particularly impacting any particular store, but the WinCo just across the 
border to the west in Pittsburg may attract price-conscious shoppers not already drawn to the 
existing WinCo just outside Antioch to the east in Brentwood.  The Proposed Project in Oakley 
will likely draw some Antioch customers, especially those in the part of that city north of 
Highway 4 who find it more convenient to shop in Oakley even if the proposed Antioch Wal-
Mart expansion ultimately occurs.  There are two stores in that portion of Antioch noted in the 
inventory of competitive supermarkets.  The Grocery Outlet reportedly has low sales, but as a 
regional chain this niche player, depending largely on sales of overstock items at steep discounts, 
has lower per square foot performance overall than the major regional and national chains, 
succeeding in part through a lower cost structure based in part on reuse of existing store locations.  
The Save Mart in north Antioch might lose shoppers to both supercenters as well as the WinCo, 
but reportedly has relatively strong sales, and should be able to sustain some loss of sales; 
additionally, it is the only non-niche local-serving full-service supermarket north of Highway 4 in 
Antioch, an area which includes over one-fourth of Antioch’s total population.   
 
Generally, in the absence of the Antioch Wal-Mart expansion, the impacts of the new WinCo in 
Pittsburg and the Asian specialty food market, in combination with the Oakley supercenter, are 
likely to be spread among the existing outlets such that it would be speculative to assume one or 
more Antioch stores face closure.  North of Highway 4, the Food Maxx may be the most directly 
competitive store for the WinCo and the supercenters, but is reported to have strong sales 
currently.  The poorest performing store is the Albertsons on Lone Tree Way, but this store is 
now under new ownership which may refocus the store successfully.  With the addition of the 
Wal-Mart expansion, the Albertsons on Lone Tree is at risk of closure due to its poor sales 
currently and its proximity to Wal-Mart, and a long-term oversupply of supermarket space.  
Because of this proximity and poor sales performance, the Antioch Wal-Mart expansion alone 
would place this store at risk of closure even without the Proposed Project in Oakley moving 
forward. 
 
Estimated Cumulative Impacts on General Merchandise Stores 
As noted above, there are no region-serving stores in Oakley in this category.  The two projects of 
concern cumulatively in the Subregion are the possible Wal-Mart expansions which would add 
approximately 20,000 square feet of general merchandise floor space, the Costco expansion, and 
the proposed JC Penney store.   
 
The Wal-Mart expansion in Antioch does not add a large amount of general merchandise store 
inventory, and this additional space should be absorbed by Subregional growth outside Oakley.  
In tandem with the availability of a full line of groceries, this store may attract some Wal-Mart 



ADMINISTRATIVE REVIEW DRAFT 

 41

shoppers from outside Oakley who would otherwise go to the Proposed Project, but the current 
capture estimates for the Oakley store as shown in Table 11 are conservative already.  This 
expansion would increase the competitive pressure on the Antioch Kmart, which is already seen 
as being at risk of closure from the direct impacts of the Proposed Project.  The other major 
general merchandise stores are differentiated enough that, in combination with regional growth, 
there should be no risk of store closure if the Antioch Wal-Mart expands in combination with the 
Proposed Project’s supercenter and the other reasonably foreseeable general merchandise stores 
planned in the Subregion. 
 
The Costco is the only membership club warehouse store in the Subregion serving that 
specialized market niche; in light of regional growth the cumulative impacts of this additional 
space should be limited and not lead to closure of other outlets, although it will absorb some of 
the regional demand in the general merchandise store category.   
 
While proposed the JC Penney is positioned somewhat differently in the market than a 
supercenter type store, it would compete with the supercenter general merchandise component as 
well as with any large apparel anchor store.  This store might lower the capture rate of non-
Oakley shoppers for the Proposed Project, and attract some shoppers from Oakley itself.  The 
capture analysis above, however, has used capture rates that already assume that general 
merchandise store and apparel store shoppers would frequent other stores in these categories 
because of the desire for a different shopping experience at a different type of store.  This store’s 
position at the eastern edge of Antioch should allow it to attract shoppers from both Oakley and 
Brentwood who might otherwise go to similar stores (such as Mervyn’s and Kohl’s), so it is more 
likely to impact those stores rather than have a cumulative effect linked to the Proposed Project.  
The overall growth in the Subregion should provide the necessary population base to support a JC 
Penney in addition to the existing general merchandise outlets of all types as well as the other 
stores in the pipeline.   
 
In summary, the new Costco and Penney are not likely to have cumulative effects in combination 
with the Proposed Project that would lead to additional general merchandise store closures.  The 
Antioch Wal-Mart expansion, however, would increase the risk of closure for the Antioch Kmart. 
 
Estimated Cumulative Impacts for Other Retail Store Types 
There are no additional plans for competitive home improvement stores in the Subregion for 
which cumulative effects need to be considered.  The proposed center that has a substantial 
amount of retail space not discussed above is the Streets of Brentwood project.  As proposed, this 
will be a “lifestyle” center, catering to a more upscale market niche than the Proposed Project.  
While it may draw shoppers from throughout the Subregion, including Oakley, it will compete in 
a different market niche, and the current capture rates for the Proposed Project take into account 
the likelihood that shoppers from Oakley and elsewhere in the Subregion will shop in other 
outlets.  Furthermore, the continued population growth in Brentwood and the Subregion should 
create additional overall retail demand that can be absorbed by this project without causing other 
store closures or long term vacancies. 
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Potential for Business Closures 
 
 
Introduction 
Following are analysis and findings regarding the potential for closure of existing businesses, and 
sustained vacancy of buildings resulting from the Proposed Project.  As stated in the Introduction 
to this report, recent California court decisions have made clear that for large retail developments 
CEQA requires, as part of the environmental analysis, that an economic impact analysis be 
completed in order to assess the potential for “urban decay” and deterioration and indirect 
physical impacts on the environment.  The potential for urban decay and physical deterioration 
within existing retail centers, however, may ultimately be influenced by additional mitigating 
factors.  These include existing municipal programs which provide economic incentives for 
maintenance of buildings and facilities, and for attraction of replacement uses, as well as direct 
mitigation measures which may be incorporated into the project through the EIR process.  The 
Draft EIR for the Cline Property Specific Plan analyzes all of these factors in combination and 
makes a reasoned judgment as to the actual potential for urban decay and physical deterioration. 
 
To fully satisfy the requirements of CEQA, the analysis must look at the economic impacts, and 
then follow the causal chain to determine the likelihood that new retail space will cause existing 
space to become vacant, and, if such vacancies are determined likely, to then determine the 
potential for urban decay and physical deterioration of those existing retail centers and nodes.  In 
the words of Bakersfield Citizens for Local Control v. City of Bakersfield, Panama 99 Properties 
LLC, and Castle & Cooke Commercial-CA, Inc., the analysis is required to assess whether a new 
retail development “could cause a ripple of store closures and consequent long-term vacancies 
that would eventually result in general deterioration and decay within and outside the market 
area” of the proposed development.  Further, “[t]hese effects include, but are not limited to, 
physical decay and deterioration resulting from store closures in the same market area or in 
established areas of the community (i.e., the ‘traditional downtown area’) due to competitive 
pressures, followed by an inability to easily re-lease the vacated premises.”  One concern is that 
large retailers that dominate sales in their merchandise lines “will displace older, smaller retail 
stores and shopping centers, leaving long-term vacancies that deteriorate and encourage graffiti 
and other unsightly conditions.”  The EIR “must analyze the cumulative impacts resulting from 
construction and operation of the proposed shopping center in conjunction with all other past, 
present or reasonably foreseeable retail projects that are or will be located within the proposed 
project’s market area” and determine the likelihood that a project “individually and/or 
cumulatively, indirectly could trigger the downward spiral of retail closures and consequent long-
term vacancies that ultimately result in decay.” 
 
This report provides conclusions for further analysis in the Draft EIR with respect to whether the 
Proposed Project, either individually or cumulatively with other development, will have a 
negative economic impact so severe that stores might close as a result and that those buildings 
and/or properties, rather than being reused within a reasonable time, would remain vacant, 
deteriorate, and lead to the decline of the associated or nearby real estate.  If no or minimal 
negative economic impact is found, then urban decay could not be a logical result.  Store closures 
alone are not sufficient to cause urban decay as such closures could provide an opportunity for 
new retailers or other tenants to occupy the vacated space or for property owners to engage in 
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economic development efforts to improve properties.  In addition, as further analyzed in the Draft 
EIR, even if closures result from implementation of the Proposed Project, the adverse physical 
effects over time may be mitigated through other factors, including programs to attract 
replacement tenants and to maintain the physical buildings and facilities. 
 
Direct and Cumulative Economic Impacts 
Based on the retail analysis in the previous chapter, the Proposed Project alone may have 
substantial short-term economic impacts at three retail centers in Oakley, as well as at the Kmart 
in Antioch.  The Raley’s and Centro Mart face greater risk of closure since these stores are 
currently performing below industry benchmarks.  Cumulatively the Proposed Project in 
conjunction with the proposed Oakley Safeway could lead to greater impacts for a longer period 
in Oakley.  However, the demand analysis indicates that even if one or more of the existing 
supermarkets closes, long term demand in Oakley should support three supermarkets the size of 
the existing ones in addition to both the supercenter and the Safeway.   
 
There is also a strong likelihood that the Antioch Kmart would close in the face of competition 
from the Proposed Project, especially if cumulative impacts including the possible expansion of 
the Antioch Wal-Mart and the addition of a JC Penney store are considered.  Long term demand 
from Oakley alone is not great enough to support the general merchandise component of the 
supercenter along with the Kmart just outside Oakley’s city boundary.  With the opening of the 
supercenter in Oakley in combination with the completion of the Highway 4 bypass, this site 
loses much of its locational advantage.   
 
Additional vacancies scattered throughout Oakley could result from defections of tenants to the 
new center as they seek out the newest space available, and from closure of existing businesses 
competing with the new center.  However, in the absence of a defined tenant mix for most of the 
project, any attempt to identify such potential vacancies would be speculative, and growth in the 
City and the Subregion should sustain reuse of any smaller vacated spaces, which in any case are 
part of the lifecycle of any retail real estate market.  The project impacts might be lessened to 
some degree to the extent the center develops with a regional retail focus since most existing 
stores in Oakley are local serving.   
 
Elsewhere in the region, the retail outlet at risk of closure due to cumulative impacts is the 
Albertsons on Lone Tree Way in Antioch.  This store is most at risk if the Wal-Mart expansion 
proposal is revived; in fact that project alone puts the nearby Albertsons at risk of closure. 
 
Retail Real Estate Market Conditions in Oakley 
The next step is to assess the strength of the overall retail real estate market.  In a strong market, 
long-term vacancies are less likely and the causal chain of events creating the potential for urban 
decay is less likely.  At the time of BAE’s site visit, there were no large vacant retail properties, 
indicating that the market is currently in equilibrium.  The Oakley Shopping Center with Centro 
Mart is somewhat antiquated, and non-retail tenants occupy some of its other spaces.  None of the 
major retail nodes discussed above is experiencing the vacancy of a large anchor space or 
significant numbers of smaller spaces.  An area tour indicates that retail real estate conditions in 
the Subregion are strong. 
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BAE contacted retail real estate brokers and other representatives of retail properties in Oakley to 
better understand market conditions.  These brokers (listed in Appendix E) indicated the Proposed 
Project will likely have a substantial competitive economic impact on Kmart, and possibly 
Raley’s and Albertsons when it opens in 2009.  They opined that Oakley has a hodgepodge of 
retail types in need of long-term retail vision for tenant mix.  Older centers on Main Street will 
probably be bought and redone to compete with newer retail (including the Proposed Project) and 
serve the growing population from new homes.   
 
Options identified for re-tenanting centers affected by the Proposed Project include a fitness 
center or a smaller outdoor specialty shop.  Other second generation tenants identified include 
Big Lots, Dollar Tree stores, entertainment-type venues, independent grocery stores, or even 
multi-family housing; however, most of the possible retail uses rely on lower rents than new 
projects.  Brokers indicated there are always tenants with lower rent thresholds that cannot get 
into new shopping centers.  Overall, the picture was of a retail market with stable conditions 
currently, but facing substantial challenges if the Proposed Project moves forward.   
 
Findings Regarding Potential for Business Closures and Sustained Vacancies 
Overview 
The following discussion considers the potential for business closures and sustained vacancies for 
each of the competing retail nodes discussed above, taking into account the impacts of the 
Proposed Project and possible cumulative impacts due to other retail development in Oakley and 
the Subregion.  As indicated above, no large anchor retail spaces are currently vacant in Oakley, 
and BAE’s tour of the existing centers found no current evidence of urban decay or physical 
deterioration resulting from vacancy, deferred maintenance, or disinvestment.   
 
Cypress Square 
The Proposed Project, either alone or in conjunction with the proposed Safeway and other 
projects including the possible Wal-Mart expansion in Antioch, would result in increased 
supermarket competition, especially in the short term.  This period of increased competition could 
lead to the closure of Raley’s, the anchor at Cypress Square, which currently has sales reported 
below industry benchmarks.  However, by 2010, local demand for supermarkets should increase 
above existing levels even with the supercenter in place, so even if Raley’s closes, another 
supermarket use, perhaps repositioned to a niche less directly competitive with the supercenter, 
should be feasible,  Additionally, there are “second generation” tenants that brokers active in 
Oakley note as potential reuses for this space.  As a result, this analysis does not indicate a 
likelihood of business closures or long-term vacancies due to the Proposed Project either alone or 
cumulatively. 
 
Oakley Shopping Center 
The Proposed Project, either alone or in conjunction with the proposed Safeway and other 
projects including the possible Wal-Mart expansion in Antioch, would result in increased 
supermarket competition, especially in the short term.  The main occupant at risk in Oakley 
Shopping Center is the Centro Mart, since the other tenants are small independent local-serving 
businesses.  This store is underperforming industry benchmarks and is somewhat dated and 
rundown in appearance.  Because of its location (the farthest from the Proposed Project) and 
smaller size, Centro Mart may be less vulnerable to the Proposed Project’s supermarket impacts 
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than Raley’s but it is still at some risk in the short term.  The other occupants of the center are 
local-serving and appear to be tenants that seek low rent.  Though it is possible the Centro Mart 
may be forced to close due to competition from the Proposed Project, by 2010 local demand for 
supermarkets should increase above existing levels even with the supercenter in place.  Even if 
the Centro Mart closes, another supermarket use, perhaps repositioned to a niche less directly 
competitive with the supercenter, should be feasible.  However, like the Centro Mart itself, this 
center is somewhat antiquated and rundown in appearance.  Additional competitive pressure in 
the market, and any loss of tenants, may push it to the point of closure.  As a result, this analysis 
indicates that implementation of the Proposed Project either individually or cumulatively would 
create a potential for closure of the Centro Mart, but that re-use of the building appears feasible.  
The potential for long-term vacancy therefore is small. 
 
Oakley Town Center   
The Proposed Project, either alone or in conjunction with the proposed Safeway and other 
projects including the possible Wal-Mart expansion in Antioch, would result in increased 
supermarket competition, especially in the short term.  Additionally, the Rite Aid store, as the 
only significant general merchandise store operating in Oakley, may also see competitive 
pressure from the supercenter, but as a smaller store will offer a convenience level not attainable 
by the supercenter; and should survive, especially as Oakley’s population increases.  The 
Albertsons in the center is estimated to be performing above industry benchmarks, however, and 
as a result is less likely to face closure in the short term than either the Raley’s or Centro Mart.  
Furthermore, by 2010, local demand for supermarkets should increase above existing levels even 
with the supercenter in place.  As a result, this analysis does not indicate a likelihood of store 
closures or sustained vacancies due to the Proposed Project either alone or cumulatively. 
 
Big Kmart 
The Big Kmart located in Antioch is in close proximity to the Proposed Project, less than one-half 
mile from the project site.  This store faces many current challenges which are potentially 
elevated given the proximity to the Proposed Project.  Additionally, the cumulative impacts of the 
Proposed Project in conjunction with an expansion of the Wal-Mart Supercenter on Lone Tree 
Way in Antioch could greatly reduce the market share for this store.  Though additional 
supportable square feet of general merchandise stores in Oakley exceeds the size of the general 
merchandise component of the proposed supercenter in 2010 and 2015, it is not equivalent to the 
size of this existing store, and in fact relies on capture of some of its sales from residents of 
Antioch and Brentwood.  Kmart’s sales base would likely erode under these circumstances, and 
the store could potentially cause close.  
 
The site is a larger single user site that would not be encumbered with legacy retail tenants that 
could hinder redevelopment, and could perhaps be reused as retail or in some other commercial or 
even industrial use.  However, there are a limited number of users seeking this size of space, and 
this site loses much of its retail locational advantage (i.e., proximity to Oakley) if the Proposed 
Project is constructed.  The site does have high visibility due to its location adjacent to a highway 
exit, but this advantage will be somewhat diminished subsequent to the completion of the 
Highway 4 Bypass, which will direct many commuters away from this interchange.  Though this 
site has potential for other reuse due to its visibility and access, there remains the potential for 
closure and a prolonged period of vacancy.   
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Other Locations 
The other potential closure indicated by the impacts analysis is the Albertsons on Lone Tree Way 
on Antioch under a cumulative impacts scenario, most notably if the Wal-Mart expansion nearby 
ultimately occurs following reapplication with the City of Antioch.  However, the risk of closure 
is linked almost entirely to that expansion moving forward rather than from impacts of the 
Proposed Project.  If that store closes, the overall Subregion retail market and regional growth 
should lead to reuse with either another supermarket or a “second generation” user.  
Alternatively, the purchase of this Albertsons and others by Save Mart indicates that the store 
may be repositioned to be more competitive.  In either case, long-term vacancy is not a likely 
outcome. 
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Appendices 
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Appendix A:  Unemployment and Labor Force Trends in Civilian Labor Force 
 

Appendix A:  Unemployment and Labor Force Trends in Civilian Labor Force

Oakley Contra Costa County

Labor 
Force (a)

Employ-
ment     

Unemploy-
ment 

Unem-
ployment 

Rate      
Labor 

Force (a) Employ-ment 
Unemploy-

ment 

Unem-
ployment 

Rate      

2000 13,300 13,000 300 2.4% 500,800    483,000        17,800      3.5%
2001 13,500 13,100 400 2.8% 508,400    487,900        20,500      4.0%
2002 13,500 13,000 500 3.9% 512,900    483,700        29,200      5.7%
2003 13,500 13,000 500 3.7% 512,000    480,800        31,200      6.1%
2004 13,500 13,000 500 3.7% 511,000    483,300        27,700      5.4%
2005 13,500 13,100 400 3.3% 511,900    487,300        24,600      4.8%
2006 (b) 13,800 13,400 400 3.0% 518,500    496,300        22,200      4.3%

Change, 2000-2006
Number 500         400         100           17,700      13,300          4,400        
Percent 4% 3% 33% 4% 3% 25%

(a)  Civilian Labor Force refers to workers by place of residence. Sum may not equal parts due to independent rounding.
Data represent annual averages of monthly employment data.
(b)  2006 data reflect a revised benchmark, and should be compared to prior years' data with caution.  As of the time of
this research, EDD had not re-benchmarked the older data.

Sources:  California Employment Development Department; Bay Area Economics, 2006.
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Appendix B-1:  Oakley Taxable Retail Sales Trends, 2001 to 2005 (Adjusted for 
Inflation) 
 

Appendix B-1:  Oakley Taxable Retail Sales Trends, 2001 to 2005 (Adjusted for Inflation)

City of Oakley Sales in 2006 $000 (a) (b) (c) 2001 2002 2003 2004 2005
  Apparel Stores $25 # # # $95
  General Merchandise Stores  # # # # # 
  Food Stores $19,656 $21,065 $19,306 $17,740 $17,736
  Eating and Drinking Places $12,660 $13,687 $13,865 $14,330 $14,287
  Home Furnishings and Appliances $3,175 $4,431 $4,384 $3,921 $3,913
  Building Materials and Farm Implements $2,138 $1,802 # # # 
  Auto Dealers and Auto Supplies $5,866 $5,589 $5,927 $7,491 $7,130
  Service Stations # $19,535 $22,151 $23,274 $26,947
  Other Retail Stores $43,227 $20,416 $21,226 $20,415 $22,005
Retail Stores Total $86,748 $86,524 $86,860 $87,172 $92,112

Oakley Sales per Capita in 2006 $ (c) (d) 2001 2002 2003 2004 2005
  Apparel Stores $1 # # # $3
  General Merchandise Stores # # # # # 
  Food Stores $754 $803 $714 $641 $628
  Eating and Drinking Places $486 $522 $513 $518 $506
  Home Furnishings and Appliances $122 $169 $162 $142 $139
  Building Materials and Farm Implements $82 $69 # # # 
  Auto Dealers and Auto Supplies $225 $213 $219 $271 $253
  Service Stations # $745 $819 $841 $955
  Other Retail Stores $1,658 $779 $785 $738 $780
Retail Stores Total $3,328 $3,300 $3,212 $3,151 $3,263

Population 26,065 26,221 27,046 27,661 28,228

Notes:
(a) Retail sales have been adjusted to 2006 dollars using the Bay Area Consumer Price Index for All Urban Consumers, 
published by the U.S. Bureau of Labor Statistics.
(b) Analysis excludes all non-retail outlets (business and personal services) reporting taxable sales.
(c) A "#" sign indicates data supressed to preserve confidentiality due to four or fewer outlets or sales of more than 80% of the 
category in one store. Suppressed sales have been combined with other retail stores.
(d) Per capita sales calculated based on State Board of Equalization reported sales and annual Department of Finance 
population estimates benchmarked to the decennial Census.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of
Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  
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Appendix B-2:  Antioch Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for 
Inflation) 
 
 
 

Appendix B-2:  Antioch Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for Inflation)

City of Antioch Sales in 2006 $000 (a) (b) (c) 2000 2001 2002 2003 2004 2005
  Apparel Stores $20,721 $20,679 $21,104 $22,359 $25,951 $33,672
  General Merchandise Stores $215,356 $220,906 $218,903 $227,689 $256,094 $262,839
  Food Stores $61,380 $61,075 $59,968 $56,589 $52,271 $51,460
  Eating and Drinking Places $71,714 $73,965 $76,249 $78,946 $94,725 $94,947
  Home Furnishings and Appliances $14,955 $12,782 $16,887 $18,772 $25,529 $27,299
  Building Materials and Farm Implements $60,192 $64,904 $87,443 $100,395 $110,585 $136,953
  Auto Dealers and Auto Supplies $162,836 $172,119 $165,203 $150,314 $150,883 $144,299
  Service Stations $68,997 $73,701 $66,644 $71,998 $79,464 $80,996
  Other Retail Stores $61,512 $60,907 $60,178 $67,959 $89,915 $92,122
Retail Stores Total $737,663 $761,037 $772,579 $795,022 $885,417 $924,588

Antioch Sales per Capita in 2006 $ (c) 2000 2001 2002 2003 2004 2005
  Apparel Stores $229 $220 $218 $225 $257 $334
  General Merchandise Stores $2,379 $2,350 $2,257 $2,289 $2,534 $2,605
  Food Stores $678 $650 $618 $569 $517 $510
  Eating and Drinking Places $792 $787 $786 $794 $937 $941
  Home Furnishings and Appliances $165 $136 $174 $189 $253 $271
  Building Materials and Farm Implements $665 $690 $902 $1,009 $1,094 $1,357
  Auto Dealers and Auto Supplies $1,799 $1,831 $1,704 $1,511 $1,493 $1,430
  Service Stations $762 $784 $687 $724 $786 $803
  Other Retail Stores $679 $648 $621 $683 $890 $913
Retail Stores Total $8,148 $8,096 $7,967 $7,994 $8,761 $9,162

Population 90,532 94,000 96,970 99,456 101,060 100,913

Notes:
(a) Retail sales have been adjusted to 2006 dollars using the Bay Area Consumer Price Index for All Urban Consumers,
published by the U.S. Bureau of Labor Statistics.
(b) Analysis excludes all non-retail outlets (business and personal services) reporting taxable sales.
(c) Per capita sales calculated based on State Board of Equalization reported sales and annual Department of Finance
population estimates benchmarked to the decennial Census.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of
Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  
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Appendix B-3:  Brentwood Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for 
Inflation) 
 
 

Appendix B-3:  Brentwood Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for Inflation)

City of Brentwood Sales in 2006 $000 (a) (b) (c) 2000 2001 2002 2003 2004 2005
  Apparel Stores $1,169 $1,009 $4,588 $7,472 # $24,884
  General Merchandise Stores $7,639 $8,687 $9,591 $14,905 $14,467 $14,920
  Food Stores $25,808 $27,742 $28,169 $32,148 $38,415 $40,700
  Eating and Drinking Places $22,759 $24,575 $26,481 $29,125 $32,273 $40,869
  Home Furnishings and Appliances $3,356 $3,443 $5,723 $13,360 $15,709 $19,240
  Building Materials and Farm Implements $20,153 $22,070 $19,079 $19,237 $72,059 $72,800
  Auto Dealers and Auto Supplies $60,855 $55,439 $49,165 $46,299 $48,369 $56,483
  Service Stations $20,719 $22,488 $27,080 $34,161 $42,560 $51,310
  Other Retail Stores $11,085 $12,311 $14,258 $15,179 $50,602 $38,671
Retail Stores Total $173,542 $177,764 $184,135 $211,886 $314,453 $359,876

Brentwood Sales per Capita in 2006 $ (c) (d) 2000 2001 2002 2003 2004 2005
  Apparel Stores $50 $38 $153 $219 # $592
  General Merchandise Stores $328 $331 $319 $437 $377 $355
  Food Stores $1,108 $1,057 $938 $943 $1,001 $968
  Eating and Drinking Places $977 $937 $881 $854 $841 $972
  Home Furnishings and Appliances $144 $131 $190 $392 $409 $458
  Building Materials and Farm Implements $865 $841 $635 $564 $1,877 $1,731
  Auto Dealers and Auto Supplies $2,612 $2,113 $1,636 $1,357 $1,260 $1,343
  Service Stations $889 $857 $901 $1,002 $1,108 $1,220
  Other Retail Stores $476 $469 $475 $445 $1,318 $920
Retail Stores Total $7,448 $6,776 $6,128 $6,212 $8,190 $8,558

Population 23,302 26,236 30,047 34,109 38,395 42,050

Notes:
(a) Retail sales have been adjusted to 2006 dollars using the Bay Area Consumer Price Index for All Urban Consumers, published by the U.S. 
Bureau of Labor Statistics.
(b) Analysis excludes all non-retail outlets (business and personal services) reporting taxable sales.
(c) A "#" sign indicates data supressed to preserve confidentiality due to four or fewer outlets or sales of more than 80% of the category in one 
store. Suppressed sales have been combined with Other Retail Stores.
(d) Per capita sales calculated based on State Board of Equalization reported sales and annual Department of Finance population 
estimates benchmarked to the decennial Census.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of
Finance; State Division of Labor Statistics and Research; Bay Area Economics, 2007.  
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Appendix B-4:  Contra Costa County Taxable Retail Sales Trends, 2000 to 2005 
(Adjusted for Inflation) 
 
 

Appendix B-4:  Contra Costa County Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for Inflation)

Contra Costa County Sales in 2006 $000 (a) (b) 2000 2001 2002 2003 2004 2005
  Apparel Stores $392,645 $381,374 $387,714 $402,178 $432,628 $465,876
  General Merchandise Stores $1,887,075 $1,854,932 $1,825,715 $1,833,134 $1,888,564 $1,899,782
  Food Stores $632,115 $643,295 $634,047 $628,267 $628,149 $626,638
  Eating and Drinking Places $967,012 $968,285 $979,381 $989,412 $1,046,771 $1,082,766
  Home Furnishings and Appliances $534,169 $502,503 $501,759 $508,423 $518,460 $499,497
  Building Materials and Farm Implements $897,576 $947,461 $957,537 $993,663 $1,137,355 $1,127,503
  Auto Dealers and Auto Supplies $2,046,385 $2,072,848 $2,027,770 $1,865,412 $1,903,295 $1,917,496
  Service Stations $952,778 $872,867 $810,017 $813,654 $969,950 $1,077,321
  Other Retail Stores $1,731,635 $1,608,137 $1,679,568 $1,579,166 $1,679,499 $1,698,187
Retail Stores Total $10,041,390 $9,851,703 $9,803,509 $9,613,309 $10,204,672 $10,395,066

CC County Sales per Capita in 2006 $ (c) 2000 2001 2002 2003 2004 2005
  Apparel Stores $414 $394 $394 $404 $429 $457
  General Merchandise Stores $1,989 $1,918 $1,856 $1,840 $1,873 $1,864
  Food Stores $666 $665 $645 $631 $623 $615
  Eating and Drinking Places $1,019 $1,001 $996 $993 $1,038 $1,062
  Home Furnishings and Appliances $563 $520 $510 $510 $514 $490
  Building Materials and Farm Implements $946 $980 $974 $997 $1,128 $1,106
  Auto Dealers and Auto Supplies $2,157 $2,144 $2,062 $1,873 $1,888 $1,882
  Service Stations $1,004 $903 $824 $817 $962 $1,057
  Other Retail Stores $1,825 $1,663 $1,708 $1,585 $1,666 $1,666
Retail Stores Total $10,583 $10,189 $9,969 $9,650 $10,122 $10,200

Population 948,816 966,897 983,439 996,159 1,008,178 1,019,101

Notes:
(a) Retail sales have been adjusted to 2006 dollars using the Bay Area Consumer Price Index for All Urban Consumers, published by the
U.S. Bureau of Labor Statistics.
(b) Analysis excludes all non-retail outlets (business and personal services) reporting taxable sales.
(c) Per capita sales calculated based on State Board of Equalization reported sales and annual Department of Finance population 
estimates benchmarked to the decennial Census.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 2000 U.S. Census; State Department of Finance;
Bay Area Economics, 2007.  
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Appendix B-5:  California Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for 
Inflation) 
 

Appendix B-5:  California Taxable Retail Sales Trends, 2000 to 2005 (Adjusted for Inflation)

2000 2001 2002 2003 2004 2005
  Apparel Stores $15,471,235 $15,510,553 $15,868,601 $16,782,190 $18,267,540 $19,441,769
  General Merchandise Stores $55,189,251 $54,670,935 $54,844,119 $55,887,328 $58,107,838 $59,001,460
  Food Stores $22,127,064 $21,807,183 $21,436,175 $21,456,653 $21,357,855 $21,952,333
  Eating and Drinking Places $42,704,201 $42,689,902 $43,072,564 $44,277,635 $46,619,220 $48,222,627
  Home Furnishings and Appliances $16,369,029 $15,445,365 $15,816,668 $16,698,727 $17,673,109 $18,066,743
  Building Materials and Farm Implements $29,871,387 $30,655,435 $31,755,132 $33,934,010 $39,999,562 $41,203,905
  Auto Dealers and Auto Supplies $68,313,771 $70,409,000 $72,188,884 $74,130,650 $76,238,087 $76,471,319
  Service Stations $30,357,796 $28,528,182 $27,065,652 $30,640,392 $35,291,207 $40,070,377
  Other Retail Stores $65,292,778 $60,832,965 $59,109,596 $60,213,896 $63,678,698 $66,031,512
Retail Stores Total $345,696,512 $340,549,519 $341,157,391 $354,021,480 $377,233,116 $390,462,045

2000 2001 2002 2003 2004 2005
  Apparel Stores $457 $450 $452 $470 $504 $529
  General Merchandise Stores $1,629 $1,587 $1,563 $1,566 $1,603 $1,606
  Food Stores $653 $633 $611 $601 $589 $598
  Eating and Drinking Places $1,261 $1,239 $1,228 $1,241 $1,286 $1,313
  Home Furnishings and Appliances $483 $448 $451 $468 $488 $492
  Building Materials and Farm Implements $882 $890 $905 $951 $1,104 $1,122
  Auto Dealers and Auto Supplies $2,017 $2,044 $2,057 $2,077 $2,103 $2,082
  Service Stations $896 $828 $771 $858 $974 $1,091
  Other Retail Stores $1,928 $1,766 $1,685 $1,687 $1,757 $1,798
Retail Stores Total (b) $10,206 $9,888 $9,723 $9,919 $10,408 $10,631

Population 33,873,086 34,441,561 35,088,671 35,691,472 36,245,016 36,728,196

Notes:
(a) Retail sales have been adjusted to 2006 dollars using the California Consumer Price Index for All Urban Consumers, published by the State
Department of Finance, based on data from the U.S. Bureau of Labor Statistics.
(b) Analysis excludes all non-retail outlets (business and personal services) reporting taxable sales.
(c) Per capita sales calculated based on State Board of Equalization reported sales and annual Department of Finance population estimates
benchmarked to the decennial Census.

Sources:  State Board of Equalization; U.S. Bureau of Labor Statistics; 1990 and 2000 U.S. Census; State Department of Finance; Bay Area
Economics, 2007.

California Sales in 2006 $000 (a) (b) 

California Sales per Capita in 2006 $ (c) 



ADMINISTRATIVE REVIEW DRAFT 

 54

Appendix C:  Competitive Supermarkets in Oakley and Subregion 
 
 

Appendix C:  Competitive Supermarkets in Oakley and Subregion

Store/Location Square Feet

OAKLEY
Raley's 60,750
Main St. & Big Break Rd.

Albertson's 43,970
Empire Ave. & Main St.

Centro Mart 15,000
Main St. & Vintage Pkwy.

Total Grocery Store SF Oakley 119,720

ANTIOCH
Food Maxx 49,950
Delta Fair Blvd. & Buchanan Rd.

Save Mart 50,355
Contra Loma Blvd. & Longview Rd.

Raley's 50,000
Lone Tree Way & Davison Dr.

Grocery Outlet 21,162
A St. & 18th St.

Save Mart 32,462
E 18th St. & Evergreen Ave.

Safeway 52,866
Hillcrest Ave. & Deer Valley Rd.

Albertson's 65,741
Lone Tree Way & Deer Valley Rd.

Total Grocery Store SF Antioch 322,536

BRENTWOOD
Centro Mart 15,000
Brentwood Blvd. & Village Dr.

Safeway 45,886
Brentwood Blvd. & 2nd St.

Raley's 71,680
Sand Creek Rd. & SR 4 Bypass

Trader Joe's 12,060
5451 Lone Tree Way

Safeway 65,589
Balfour Rd. & Fairview Ave.

WinCo 96,956
Lone Tree Rd.

Total Grocery Store SF Brentwood 307,171

Total Supermarket SF in Subregion 749,427

Sources:  Contra Costa County Assessor's Office; Supervalu; Trade Dimensions;  Cities of Antioch, Brentwood,
and Oakley; Bay Area Economics, 2007.
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Appendix D:  Notes and Sources for Tables 8 and 9 
 

Appendix D:  Notes and Sources for Tables 8 and 9

The Subregion includes the Cities of Oakley, Antioch and Brentwood.   This area's sales are used as benchmark for estimating leakage in Oakley.  The wide
range of retail available within the Subregion, and the distance from most other retail centers, and the similar demographic character of the Subregion and
Oakley make this a reasonable and conservative assumption.
(a)  From Table 6, except for general merchandise, building materials, and other retail.  General merchandise per capita for Oakley not available; the estimated
total sales are based on estimated sales for the Rite Aid, the only significant general merchanise store in Oakley.  Sales estimated based on national Rite Aid
sales per square foot times size of Oakley store. Building materials assumed to be zero, based on closure of hardware store that was the only significant
retailer in this category in Oakley. Other retail stores total has been adjusted to factor out general merchandise and building materials stores sales that were
combined with this total in Table 6.
(b)  2005 per capita taxable sales times 2005 population.  2005 population data from Table 2.  
(c)  Sales have been adjusted to take into account non-taxable items for food and drug stores.
Sales for Oakley for general merchandise stores have been estimated based on size of Rite Aid and national average sales per square foot for Rite Aid, from
2006 Annual Report.

Total Stores 3,323             
Average SF per store 12,800           

Total SF 42,534,400    
FY 2006 Sales $17,270,968 (in $000)

Sales per SF $406
Size of Oakley Store 31,472           

Estimated Sales $12,779,113

Sales for general merchandise for Subregion assume 10% of total sales are non-taxable, based on Product Line Sales from the 2002 Economic Census.  The
food items category includes soft drinks and other items that are taxable, so the overall percentage has been lowered to 10 percent to be conservative.

Non-discount Discount
dept stores dept stores

Total 2002 Sales in $000 $220,742,882 $133,886,174
Food Items $9,315,222 $9,135,885

Prescriptions $29,117,730 $8,361,597
Food & Drug $38,432,952 $17,497,482

Food & drug as % of total 17% 13%

Taxable food store sales have been adjusted using the proportion of taxable and non-taxable sales as noted in Table 7.

% of Total Sales that are Taxable Oakley Subregion
Food Stores 38% 33%

General Merchandise na 90%

2005 Population 29,800           174,500         

Subregion's per capita sales have been assumed as baseline against which to compare the Trade Area.  Sales assumed to be "leaking" from the Trade Area if
that area has per capita sales below county benchmark. Assumptions have been made regarding possible capture by the proposed project of leakage in each
category; for instance, the Trade Area is unlikely to achieve 100 percent capture of general merchandise sales, because some general merchandise shopping
is mall-based, and and Oakley shoppers seeking mall stores are likely to go to Antioch, Concord, or elsewhere.  The project is assumed not to capture any
sales in service stations and automotive retail.  

Sales per square foot in relevant categories has been derived as follows:
  Apparel Stores Based on Kohl's 2006 Annual Report.

  General Merchandise Stores Average sales per square foot for Wal-Mart, from 2007 Annual Report
  Food Stores Average sales per square foot for Wal-Mart, from 2007 Annual Report.

  Eating and Drinking Places Average of high and low sales data from HdL for various restaurant categories.
  Home Furnishings and Appliances Based on mix of HdL highs and lows and ULI data for a mix of store types in this category.

  Building Materials and Farm Implements Average of Lowe's and Home Depot averages from 2006 Annual Reports.
  Auto Dealers and Auto Supplies n/a

  Service Stations n/a
  Other Retail Stores ULI national median sales per square foot for all types of retail in supercommunity/community

shopping centers, from Dollars and Cents of Shopping Centers, 2006.

Sales injections and capture amounts rounded to nearest hundred thousand dollars.  Additional supportable square footage rounded to nearest thousand.

Sources:  Bay Area Economics 2007, based on information from the CA State Board of Equalization, 2000 U.S. Census, 2002 Census of Retail Trade, Association
of Bay Area Governments, City of Oakley, Urban Land Institute, Wal-Mart, Home Depot, Lowe's, Rite-Aid, and Kohl's Annual Reports, and Hinderliter de Lamas (HdL).
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Appendix E:  Broker Interviews 
 
Deborah Perry, Colliers International 
(925) 279-5561 

 The retail market is very limited; there is only Raley’s and other small centers.  Overall 
vacancy rate is about three percent. 

 Oakley is the next city to really start growing after Antioch and Brentwood, and housing 
development will fuel an increase in retail. 

 Wal-Mart will draw people from Antioch, Pittsburg and Brentwood. 
 It will impact Kmart substantially down the street, and possibly impact Raley’s and 

Albertsons when first opening. 
 Ultimately there is enough growth to support all groceries, even with Safeway on Laurel 

and O’ Hare planned in 18 months. 
 The Kmart’s location has potential to be considered by Target or Lowe’s home 

improvement store.  There are eventually going to be more retailers and additional 
parcels looked at for retail along Highway 4. 

 
Steven Rusher, Cornish & Carey 
(925) 974-0115 

 Oakley is right now where Brentwood was about five years ago – it’s trailing the others a 
little, but the Economic Director is experienced in building cities through similar growth 
stages, and the city seems like a very pro-commercial environment, with both the 
population and City Council looking to build up the commercial base. 

 Oakley has a hodgepodge of “mom and pop” businesses, with individualistic uses located 
next to each other in direct competition; there is a lack of a long-term vision for tenant 
mix.  Older centers on Main Street will probably be bought and redone in the future to 
compete with the Wal-Mart retail center; property owners should be approached about 
serving the population by focusing on building stronger commercial services for the 
newly built residences.  Oakley’s residents most likely go to the west side of Brentwood 
instead of staying in town to shop. 

 Across the street from the project site, there is a potential home improvement store 
anchored center, with a big multifamily project, in early stage activity of development.  
North of that Dupont site, office, flex, and industrial space will be built.  South of Main 
Street, there will be over 1 million square feet of industrial space.  Overall vacancy rate is 
very low, below five percent. 

 There are concerns about rising housing prices and interest rates, as well as about the 
levees and perceptions of the levees in Oakley.  A lot of the east county retail boom was 
based on speculation of higher than market rents. 

 There is a potential that the Albertsons could shut down; that will bring up a big box 
space.  It could be difficult to find an anchor with a big enough draw.  Possible options 
could include a fitness center or a smaller outdoor specialty shop.  The Kmart lot is in a 
more industrial area; if it closed, a cold storage site is more appropriate.  Also, there is a 
maturing market for office space along 18th north in Antioch. 
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Marilyn Hansen, Grubb & Ellis 
(408) 452-5900 

 The Oakley retail real estate market is very strong, because of the continued residential 
growth in the area.  Overall vacancy rate is about eight to 10 percent. 

 The development makes it a very attractive middle income area that is more affordable 
than most of the Bay Area.  The housing development attracts families with two to three 
kids looking for bigger houses. 

 It will probably not be very difficult to re-lease an empty box, depending on where it is 
located and whether or not the property owner is willing to divide it up; probably will be 
leased with in an eight to 10 month period.  Most new commercial development is in 
Brentwood on Lone Tree, while older spaces are north of the highway.   

 Second generation space usually has far lower rents than new projects, which works for 
retailers like Big Lots, Dollar Tree stores, entertainment-type venues, other grocery 
stores, or even multi-family housing.  There are always tenants with lower rent thresholds 
that cannot get into new shopping centers. 

 The supercenter use will affect the “mom and pop” small businesses the most; franchise-
driven shopping centers, small hardware stores, and bookstores will probably be polished 
off because they lack buying power.  Do not expect a lot of effect on existing shopping 
centers. 

 Supercenter uses attract a different type of shopper than Safeway or other stores. 
 Overall, Oakley’s retail market has continued to be very strong; the only potential 

problem would be if the residential market slowed.   
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Appendix F:  Key Planned and Proposed Competitive Retail Projects 
 
Appendix F:  Key Planned and Proposed Competitive Retail Projects

Size
OAKLEY (Square Feet) Comments

Vintners Square 85,000              Approved, but no set date for construction commencement
Laurel & O'Hara 58,000 square feet for Safeway component

ANTIOCH

Wal-Mart Expansion 72,890              Recently failed to receive approval from Antioch City Council
4893 Lone Tree Way Approximately 50,000 square feet of additional grocery space

Costco Expansion 161,000             Replacement/expansion onsite of existing 115,000 square
2201 Verne Roberts Circle foot store

County Square Market 30,860              Asian specialty food market; approved
East Tregellas and Wildflower

JC Penney 128,325             Application currently deemed incomplete
Empire Ave. east of future Slatten Road 104,325 s.f. Penney store, 24,000 s.f. other retail pads

BRENTWOOD 

Streets of Brentwood 460,000             "Lifestyle" center slated to include a supermarket
State Route 4 Bypass & Sand Creek Rd.

Albertsons 62,441              This recently closed supermarket is reportedly going to be
Walnut Blvd. & Balfour Rd. reopened by Save Mart, which recently also acquired all the

operating Albertsons in Northern California
PITTSBURG

WinCo 108,000             Reuse of big box space; currently under construction
North Park Plaza (with Home Depot)

Sources:  Cities of Oakley, Antioch, and Brentwood; Contra Costa County Assessor.
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Appendix G:  New Housing Development in City of Oakley 
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Appendix H:  Competitive General Merchandise Stores and Home Improvement 
Centers in Subregion        
 
 Store/Location

ANTIOCH
Big Kmart
3625 East 18th Street

Target
5769 Lone Tree Way

Costco
2201 Verne Roberts Circle

Somersville Towne Center
  (Sears, Mervyns, Macy's, Gottschalks, etc.)
2556 Somersville Road

Mervyns
5849 Lone Tree Way

Lowe's
1951 Auto Center Drive

Lowe's
5501 Lone Tree Way

Orchard Supply Hardware
2388 Buchanan Road

Orchard Supply Hardware
4873 Lone Tree Way

BRENTWOOD
Kohl's
5511 Lone Tree Way

Home Depot
5631 Lone Tree Way

PITTSBURG
Target
4301 Century Boulevard

Sources:  Bay Area Economics, 2007.

Appendix H:  Competitive General Merchandise Stores and Home Improvement Centers in 
Subregion



 
 
 
 
 
 
 
 

Appendix I 
 

City Council Resolution No. 76-02 Dated 
December 16, 2002 Adopting the 

Oakley 2020 General Plan, Related 
Mitigation Findings, Findings Regarding 
Alternatives, a Statement of Overriding 

Considerations and a Mitigation 
Monitoring Program (Mitigation 

Monitoring Program not included in 
Appendix) 
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of approximately 0.23 (Figure 2 and Figure 3).  The City has developed two 
Alternative Development and Land Use Plans, the first labeled Plan A, and the 
second labeled Plan B.  Both Plan A and Plan B would consist of a total of 690,000 
square-feet of Total Floor Area, and contain the same amount of square-feet for 
hotel, restaurant, and retail use.  The City also proposes a Higher Intensity Plan, 
called Alternative 1, and a Lower Intensity Plan, called Alternative 2.  Alternative 1 
has a total maximum square footage of 770,000 and Alternative 2 has a total 
maximum square footage of 630,000.   
 
The proposed Project provides for a range of features, including public plazas and 
water-features. 
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Figure 1:  Cline Property Regional Location  
Source:  City of Oakley 
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Figure 2:  Development and Land Use Plan A 
Source:  City of Oakley 
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Figure 3:  Development and Land Use Plan B 
Source:  City of Oakley 
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Project Water Demand 
 
Water demand factors for the land use types are obtained from the Urban Water 
Management Plan (UWMP), (DWD, 2005).  The District provides water service to 
Oakley.  The District’s unit water demand for commercial and industrial uses is 
2,250 gallons per day (gpd) per acre.  This water demand is intended to be applied 
over a gross area rather than an individual building footprint.   
 
Each Project alternative would have the same total estimated water demand 
because the gross Project area is fixed at 76.4 acres.  The estimated water demand 
for the proposed Project land uses Plan A and B as provided by the City are 
presented in Table 1.  The total proposed project demand for all alternatives is 
estimated at 172,000 gpd or 192.7 acre-feet per year (AFY).  One acre-foot (AF) of 
water is approximately 325,829 gallons of water. 
 

Table 1:  Estimated Water Demand for Development Plan A and Plan B 
Land Use 

Designation 
(Industrial) 

Building 
Area  
(ft2) 

Gross 
Area 
(acre) 

Water 
Demand Rate 

(gpd/acre) 

Estimated 
Water Demand 

(gpd) 

Estimated 
Water Demand 

(AFY) 
Hotel      30,000      
Restaurant      69,000      
Retail    591,000      
Total Project 3,327,984 76.4             2,250 172,000 192.7

 Water Demand Rate of 2,250 gpd is from District Standards. 
 
 
 
Table 2 describes the total proposed Project water demand for Alternative 1; 
estimated at 172,000 gpd or 192.7 AFY.   
 

Table 2:  Estimated Water Demand for Development Alternative 1 
Land Use 

Designation 
(Industrial) 

Building 
Area  
(ft2) 

Gross 
Area 
(acre) 

Water 
Demand Rate 

(gpd/acre) 

Estimated 
Water Demand 

(gpd) 

Estimated 
Water Demand 

(AFY) 
Hotel      30,000      
Restaurant      77,000      
Retail    663,000      
Total Project 3,327,984 76.4             2,250 172,000 192.7

  Water Demand Rate of 2,250 gpd is from District Standards. 
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Table 3 describes the total proposed Project water demand for Alternative 2; 
estimated at 172,000 gpd or 192.7 AFY. 
  

Table 3:  Estimated Water Demand for Development Alternative 2 
Land Use 

Designation 
(Industrial) 

Building 
Area  
(ft2) 

Gross 
Area 
(acre) 

Water 
Demand Rate 

(gpd/acre) 

Estimated 
Water Demand 

(gpd) 

Estimated 
Water Demand 

(AFY) 
Hotel      40,000      
Restaurant      63,000      
Retail    527,000      
Total Project 3,327,984 76.4             2,250 172,000 192.7

 Water Demand Rate of 2,250 gpd is from District Standards. 
 
Since multiple alternatives are possible for the proposed Project, the largest water 
demand of the alternatives will be used as the Project demand.  The Project water 
demand is estimated at 172,000 gpd, or 192.7 AFY. 
 
Identification of Public Water System  
 
The proposed Cline Property Project is located entirely within the existing 
incorporated area of the City.  The District is the water purveyor, owner, and 
operator of the water system within the City of Oakley.  The District will therefore be 
the water purveyor to the proposed Project.  The District obtains the majority of its 
water from the Contra Costa Water District (CCWD), which in turn obtains its water 
from the Central Valley Project (CVP).  The District obtains a small amount of water 
supply from local groundwater. 
 
The District has determined that the proposed Project is subject to CEQA.  As the 
water purveyor, the District has prepared this WSA according to the 90-day 
schedule in Section § 10910 of the California Water Code. 
 
 
Urban Water Management Plan Review  
 
The District adopted its Urban Water Management Plan (UWMP), (DWD, 2005) in 
2005. The entire Project area and its build-out land uses are included in the UWMP 
water demands. This Water Supply Assessment (WSA) is based on the information 
in the adopted UWMP. The UWMP should be consulted as a reference for detailed 
information.  
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Relevant information in the UWMP includes the following: 

• Build-out water usage was calculated using build-out land uses from the City 
of Oakley General Plan, which includes the water demands for the proposed 
Project area.  

• The District’s primary water supply is treated water from Contra Costa Water 
District (CCWD), which in turn gets its water from the Central Valley Project 
(CVP) managed by the U.S Bureau of Reclamation (USBR).  

• The District has developed a groundwater supply system to provide 
additional supply reliability during dry years and emergencies. The District is 
currently using the Glen Park well at approximately 0.55 mgd.  The 
maximum pumping capacity is estimated at approximately 2.0 mgd.  

• Within the District service area, all wastewater treatment occurs at Ironhouse 
Sanitary District.  Ironhouse Sanitary District produces recycled water that is 
currently used for irrigation of agricultural lands and is not planned for urban 
use in conjunction with potable water in the District's service area. 

• The District has comprehensive water conservation plans in place to abate 
water shortages, if needed, in times of decreased supply. 

• The UWMP demand projections assume full demands during single and 
multiple-dry years (3 consecutive dry years), i.e., that customers are not 
required to ration water use during these dry periods. This assumption 
provides a conservative comparison of supply versus demand.  

 
Pursuant to the UWMP, the District has adequate supply sources to meet future 
needs under all conditions for its entire future planning area, including the Project 
area.  The future planning area consists of the District's service area.  The District's 
service area is presented as Figure 4.  The District is entitled to and intends to 
purchase additional surface water treatment capacity from CCWD, when needed to 
meet future demands. Ultimately, the District expects to have surface water supply 
capacity of 15 mgd on an average annual basis; which will ultimately require 
treatment capacity of 30 mgd for maximum day demand conditions.  
 
The District’s groundwater supply is primarily an alternate to surface water supplies 
for increased reliability, to help provide peaking capacity in the summer during very 
hot (maximum demand) days, and to enhance flexibility for cost-effectively 
operating its system. Groundwater will also provide some of the total required 
annual supply to meet future demands after 2020.  
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According to the City’s General Plan, City build-out is expected to occur in 2040.   
The amount of groundwater supply capacity needed to meet average annual 
demands at build-out under normal and single dry year conditions is about 2.5 mgd; 
and under multiple-dry year conditions is about 4.5 mgd to supplement reduced 
surface water supply. It is anticipated that this 4.5 mgd capacity would be provided 
by the existing Glen Park well and 2 planned future wells. Ultimately the District 
may construct additional wells to have up to 6 to 7 mgd of available groundwater 
supply to provide additional flexibility for cost-effective system operations and 
additional reliability during short-term emergencies, such as temporary outages of 
the surface water treatment plant. 
 
The District may procure additional surface water supply from Contra Costa Water 
District (CCWD) sooner than was estimated in the UWMP or may investigate other 
local supply sources, if future groundwater investigation and monitoring indicates 
that it will not be possible to provide the anticipated amount of groundwater supply 
in the anticipated timeframes. The timing for future purchases of additional surface 
water can be adjusted as needed to meet future conditions. With the UWMP 
estimated timing for future additional surface water supply, groundwater supply is 
not required to meet annual demands until 2020 even under multiple-dry year 
conditions. If the full amount of surface water supply were purchased sooner than 
estimated in the UWMP, then groundwater would not be required to meet annual 
demands until 2035 even under multiple-dry year conditions.  Thus, the further 
development of groundwater can be delayed through the purchasing of CCWD and 
CVP water.   
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Figure 4:  Map of District Service Area 
Source:  2005 District UWMP 
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Urban Water Management Plan Supply and Demand Projections  
 
The Urban Water Management Plan (UWMP) estimates the water supply and water 
demand during normal dry and multiple-dry years. A comparison of the normal year 
water supply and demand for the District is presented in Table 2.1, projected to 
2040.  Also in the tables is the groundwater needed to meet demands with the 
existing purchase schedule and an accelerated water purchase schedule from 
Contra Costa Water District (CCWD).  Additional groundwater is needed to meet 
anticipated demands in a normal year starting in 2030 assuming the anticipated 
schedule in the UWMP for purchase of additional increments of surface water 
capacity from CCWD, or by 2035 with an accelerated purchase schedule. 
 
 

Table 2.1:  Projected Supply and Demand Comparison for Normal Year (MG) 
 Year 2010 2015 2020 2025 2030 2035 2040

Surface Water from CCWD 2,738 3,650 3,650 4,562 4,562 5,457 5,457
DWD groundwater 547 547 1,095 1,095 1,642 1,642 2,189
Supply Total 3,285 4,197 4,745 5,657 6,204 7,099 7,646
Demand 2,324 2,964 3,603 4,242 4,881 5,521 6,350

Difference (Surplus of Supply) 961 1,233 1,142 1,415 1,323 1,578 1,296

  
Groundwater Needed to Meet Demand in Normal 
Year assuming anticipated schedule in UWMP for 
purchase of additional increments of surface water 
capacity  (MG). (1) 

0 0 0 0 319 64 893 

(MGD) 0.0 0.0 0.0 0.0 0.9 0.2 2.4 

Groundwater Needed if DWD purchases their full 
surface water capacity of 5457 MG by 2030. (1) 0 0 0 0 0 64 893 

(MGD) 0 0 0 0 0 0.2 2.4 
*MG=Million Gallons 
(1) Groundwater includes the existing Glen Park Well plus future wells. 
 
A comparison of the single dry year water supply and demand for the District is 
presented in Table 2.2 projected to 2040.  Groundwater is needed to meet the 
demands in a single dry year starting in year 2030 assuming anticipated schedule 
in UWMP for purchase of additional increments of surface water capacity from 
Contra Costa Water District (CCWD), or by 2035 with an accelerated purchase 
schedule. 
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Table 2.2:  Projected Supply and Demand Comparison for a Single Dry Year (MG) 

  2010 2015 2020 2025 2030 2035 2040
Surface Water from CCWD 2,738 3,650 3,650 4,562 4,562 5,457 5,457
DWD groundwater 547 547 1,095 1,095 1,642 1,642 2,189
Supply Total 3,285 4,197 4,745 5,657 6,204 7,099 7,646
Demand 2,324 2,964 3,603 4,242 4,881 5,521 6,350

Difference (Surplus of Supply) 961 1,233 1,142 1,415 1,323 1,578 1,296

 
Groundwater Needed to Meet Demand in Single 
Dry Year assuming anticipated schedule in UWMP
for purchase of additional increments of surface 
water capacity  (MG). (1) 

0 0 0 0 319 64 893 

(MGD) 0.0 0.0 0.0 0.0 0.9 0.2 2.4 

Groundwater Needed if DWD purchases their full 
surface water capacity of 5457 MG by 2030. (1) 0 0 0 0 0 64 893 

(MGD) 0 0 0 0 0 0.2 2.4 
(1) Groundwater includes the existing Glen Park Well plus future wells. 
 
A comparison of the multiple-dry year water supply and demand for the District is 
presented in Table 2.3 projected to 2040.  Groundwater is needed to meet the 
demand in a multiple-dry year event sometime between 2015 and 2020 with the 
anticipated schedule in the UWMP for purchase of additional increments of surface 
water supply from CCWD, or between 2025 and 2030 with an accelerated purchase 
schedule. 
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Table 2.3:  Projected Supply and Demand Comparison for a Multiple-Dry Year Event (MG) 

  2005 2010 2015 2020 2025 2030 2035 2040
Surface Water from CCWD 2,738 2,738 3,103 3,103 3,878 3,878 4,638 4,638
DWD groundwater 0 547 547 1,095 1,095 1,642 1,642 2,189
Supply Total 2,738 3,285 3,650 4,198 4,973 5,520 6,280 6,827
Demand 1,685 2,324 2,964 3,603 4,242 4,881 5,521 6,350

Difference (Surplus of Supply) 1,053 961 686 595 731 639 759 477 

 
Groundwater Needed to Meet Demand in Multiple-
Dry Years assuming anticipated schedule in UWMP 
for purchase of additional increments of surface 
water capacity  (MG). (1) 

0 0 0 500 364 1,003 883 1,712

(MGD) 0.0 0.0 0.0 1.4 1.0 2.7 2.4 4.7 

Groundwater Needed if DWD purchases their full 
surface water capacity of 5457 MG by 2020.  (The 
multiple-dry year supply is 4,638 MG) (1) 

0 0 0 0 0 243 883 1,712

(MGD) 0 0 0 0 0 1 2.4 4.7 
(1) Groundwater includes the existing Glen Park Well plus future wells. 
 
Pursuant to the UWMP, the District water supply reliability is as presented in Table 
2.4 The UWMP estimates an increase in the amount of groundwater pumped to 
meet reasonably anticipated deficiencies from its surface supply.  The total supply 
is projected to meet the total demand through the year 2040 under drought 
conditions including single dry and multiple-dry years (3 consecutive dry years). 

 
Table 2.4 Water Supply Source Reliability 

 
Pursuant to the UWMP, CCWD will supply the District with 100% of its surface 
water supply during normal and single dry years.  However, during multiple-dry 
years, surface water supplies from CCWD will be reduced to 85% of the normal 
supply. 

Year 1 Year 2 Year 3
CCWD Surface 

Supply (1)
100% 100% 100% 100% to 2010 

85% after 
100% to 2010 

85% after 
DWD 

Groundwater 100% 100% 100% 100% 100%

Source: Table 6-1 Diablo Water District UWMP
(1) CCWD surface supply reliability estimate provided by CCWD to DWD.

Supply Source Average/Normal 
Water Year

Single Dry 
Water Year

Multiple Dry Water Years
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Water Supply Entitlements, Water Rights, or Service Contracts  
 
The District's primary water supply for its service area is treated surface water from 
the Central Valley Project purchased from its wholesale provider, the Contra Costa 
Water District (CCWD).  CCWD contracts with the U.S. Bureau of Reclamation for 
water from the Central Valley Project. The Central Valley Project water is conveyed 
through the Contra Costa Canal, and treated at the Randall-Bold Water Treatment 
Plant (RBWTP) in Oakley, which is jointly owned by the District and CCWD.  CCWD 
has a contract with the U.S. Bureau of Reclamation for 195,000 AFY of water from 
the Central Valley Project.   
 
The raw surface water is supplied via the Contra Costa Canal (at approximately 
mile post 7.1) that conveys water from Rock Slough in the Sacramento-San 
Joaquin Delta.  The canal is owned by the Bureau of Reclamation and operated by 
CCWD.  The canal water can also be supplemented by surface water stored at 
CCWD’s Los Vaqueros Reservoir.  The Los Vaqueros Reservoir is a 100,000 acre-
foot storage facility located 8 miles south of the City of Brentwood.     
 
The District currently has a joint powers agreement with CCWD for 15 MGD of 
treated water from the RBWTP, with the right to purchase additional capacity up to 
a total of 30 Million Gallons per Day (MGD).  Accommodating build out of the 
District’s ultimate service area will require expansion of the existing RBWTP, which 
has a capacity of 40 MGD and is expandable to 80 MGD. 
 
The District must purchase additional water rights in 5 MGD increments.  The 
District anticipates purchasing this additional capacity in years 2015, 2025, and 
2035.  However this schedule can be adjusted to purchase additional capacity 
sooner, if needed (DWD, 2005).  
 
The District also maintains emergency service ties to the neighboring City of 
Antioch.  The City of Antioch currently obtains its water through CCWD.  This 
connection, however, cannot be used as a water supply source. 
 
Groundwater Supply and Basin Description  
 
The District’s groundwater provides additional supplies to supplement surface water 
and to meet the projected demands of the service area. Groundwater from Glen 
Park wells is conveyed in a dedicated well supply pipeline to a blending facility 
located near the Randall-Bold Water Treatment Plant (RBWTP).  At the blending 
facility, the groundwater is treated and blended with treated surface water within the 
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District’s distribution system, prior to distribution; there are negligible impacts on 
water quality.   
 
The first well, the Glen Park Well was put into service in August of 2006. The Glen 
Park Well has an estimated maximum pumping capacity of approximately 1,500 
gallons per minute (gpm), approximately 2.0 MGD; and is currently operating at an 
average annual rate of approximately 0.55 mgd. There are no signs of lowering of 
groundwater level due to pumping at the Glen Park well.  The District intends to 
construct additional wells in the future to provide more groundwater capacity. 
Expansion of the groundwater supply system will be based upon the performance 
of the Glen Park well. The District is conducting ongoing data collection and 
monitoring of groundwater levels and groundwater quality, as well as consulting 
with other well operators to monitor effects on other wells in the region.  
 
The Urban Water Management Plan (UWMP) contains a description of the 
groundwater supply system and groundwater basin. The wells will be in a 
groundwater basin that has been studied since the late 1990's by Luhdorff & 
Scalmanini Consulting Engineers (LSCE).  A description of the groundwater basin 
is in the "Investigation of Groundwater Resources in East Contra Costa County" 
(LSCE, 1999). This investigation was supplemented by additional studies 
conducted by LSCE when the Glen Park Well was designed and constructed during 
2003-2005.  
 
The groundwater basin is not adjudicated (pumping rights have not been set by a 
court or Board decision) and has not been studied by the California Department of 
Water Resources.  The groundwater basin is not in overdraft.  The District is 
currently preparing a groundwater management plan, on a voluntary basis, 
according to the procedures outlined in the Groundwater Management Planning Act 
(Sections 10546-10750 of the California Water Code AB 3030). 
 
The District wells will be located within the region identified as the Marginal Delta 
Dunes region (LSCE, 1999). Historical conditions suggest that for much of this 
region, extraction activities have not exceeded the sustainable yield of the 
groundwater system. Sustainable yield is unlikely to be exceeded because of the 
general lack of groundwater development throughout much of these areas. In 
addition, areas in the vicinity of the river and Delta systems, such as the Marginal 
Delta Dunes region, have a large source of potential recharge, which could offset 
potential adverse impacts due to increased extraction.  
 
Based on the groundwater investigations conducted to date, the potential appears 
low for adverse impacts on existing wells in the area. The Glen Park well site was 
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chosen to minimize impacts based on a regional groundwater investigation. The 
design of the Glen Park well and future District wells is based on wide spacing of 
the wells from each other to minimize interference and localized impacts, and 
constructing deep wells with deep annular seals to both avoid impacts to shallow 
wells in the area and to isolate the District’s wells from impacts that may be caused 
by those wells. Testing during seven days of continuous pumping at the Glen Park 
Well in April 2004 had no measurable or discernable impact on water levels in 
nearby shallow wells (DWD, 2005). 
 
The closest municipal well to the Glen Park site is the City of Brentwood Well 14. 
The April 2004 testing indicated that there would be approximately ten feet of 
drawdown at Brentwood Well when pumping at 3 mgd for 30 days. At the Glen Park 
Well, the test pumping rate is greater than the anticipated 1.5 mgd average and 
greater than the anticipated 2 mgd maximum well pumping capacity. It was 
concluded that even pumping at 3 mgd would not be expected to adversely affect 
the operation of the Brentwood Well, i.e., the amount of the additional drawdown 
due to Glen Park pumping would not significantly affect the Brentwood pumping 
operations (DWD, 2005). 
 
The ongoing monitoring will also consider potential water quality impacts. Well 
pumping could potentially cause water quality degradation if pumping were to 
induce vertical movement of groundwater from one aquifer to another, i.e., from 
shallow groundwater to deep groundwater. However, based on several 
groundwater investigations conducted from 1999 through 2004, the anticipated 
pumping rates of about 1 to 2 mgd at each well (1.5 mgd on average) are not 
expected to induce local groundwater quality degradation locally or regionally. 
Groundwater quality impacts are unlikely to occur due to the multiple clay layers 
between the aquifers, and the deep annular seals on the District wells (DWD, 
2005). 
 
In the event that local wells were to be adversely affected (i.e., lowering of 
groundwater below existing pumps or degradation of water quality), mitigating 
actions would be taken by the District on a case-by-case basis and could include 
supplying the project with a different source of water, lowering or replacing pumps, 
or installing new wells at alternate locations.  
 
If the District determines that additional groundwater wells would adversely affect 
other wells in the local area, the District could accelerate the purchase of its next 
entitled installment of water supply from the Contra Costa Water District’s (CCWD) 
Central Valley Project water.  The District currently is entitled to purchase 15 mgd of 
treated water from CCWD.   The District has the right to purchase additional 
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capacity up a total of 30 mgd, to be purchased in 5 mgd increments (DWD, 2005).  
Although it is currently anticipated that the District will purchase the 5 mgd 
increments of additional capacity in 2015, 2025, and 2030, the District may exercise 
its rights to each 5 mgd increment at any time, provided that CCWD is notified at 
least three years prior.  Thus, if the District purchases its full capacity of 30 mgd 
earlier than anticipated, it would not need to rely on groundwater supply at all to 
meet all projected demands for the next 20 years. The District may also seek out 
other alternative sources of water that could be available at a future date. 
 
Conclusion  
 
The proposed Project would create a maximum estimated water demand of 
172,000 gpd (192.7 AFY).  The Diablo Water District has included the development 
area and its build out demands in its Urban Water Management Plan (UWMP).  The 
UWMP identifies the availability of sufficient water supply to meet future needs 
projected to build out at 2040 under all conditions including normal, single dry year, 
and multiple-dry years.   
 
The Diablo Water District concludes that sufficient water supply exists to support 
the proposed Cline Property Project as described above. The District’s 2006 
Facilities Plan contains a detailed plan for major water system improvements that 
will be implemented to serve new development, including the Project area, and is 
based on the same demand projections of the UWMP. Existing potable water 
pipelines will be extended to the Project area for delivery of water; and the Project 
will participate in funding its share of storage, transmission and supply 
improvements. The specific facility requirements for the development will be 
determined when the specific development plans are prepared. All facility costs 
required to serve the development will be borne by the developers. 
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MAP INFORMATION

SOIL SURVEY OF CONTRA COSTA COUNTY, CALIFORNIA

Source of Map: Natural Resources Conservation Service
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Appendix L 
 

City Council Resolution Certifying 
Review of Program EIR for 

Redevelopment Plan Amendment No. 
1, and Adopting Related Mitigation 
Findings, a Statement of Overriding 

Considerations, and a Mitigation 
Monitoring Program 































































 
 
 
 
 
 
 
 

Appendix M 
 

DuPont Phase II Environmental 
Assessment 

















































































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix N 
 

Project Site Phase I  
Environmental Site Assessment 







































































































































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix O 
 

Project Site Limited Phase II  
Environmental Site Assessment 






























































































































