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 1 Introduction  

1 
Introduction 

VHB Engineering, Surveying and Landscape Architecture, P.C. has performed a 
traffic impact study to assess the potential traffic impacts associated with a proposed 
retail shopping center in Bayport, Town of Islip, Suffolk County, New York. The 
study quantifies existing and future traffic conditions and compares changes in 
roadway and intersection operating conditions resulting from the introduction of the 
proposed retail development in order to determine if there will be any significant 
traffic impacts due to the proposed project and to assess the need for mitigation 
measures, if any. This report presents the findings of the traffic study and 
summarizes the data collection process, traffic analysis procedures and study 
conclusions.  

Project Description 

The subject project is situated on a 16.97±-acre parcel located south of Sunrise 
Highway (NY27) and west of Nicolls Road (CR97). The site is currently occupied by 
the Wenner Bread company. A location map is shown in Figure 1. As shown on the 
current site plan, the proposed development includes a 45,000 SF supermarket, a 
90,000 SF department store and, 55,000 SF of retail space. Currently, the site is 
accessed by way of Sylvan Avenue.  As indicated on the site plan, two site driveways 
are proposed. One of these site driveways will provide access via Sylvan Avenue and 
one driveway will allow eastbound vehicles to enter the site via Sunrise Highway 
(NY27) South Service Road.          

Study Methodology 

The following describes the methodology used in this traffic study: 

 The proposed site plan and related documents were reviewed to obtain an 
understanding of the project scope and layout 
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 A review was made of the adjacent roadway system and the key intersections 
that might be significantly impacted by the project were identified for analysis 
purposes 

 Field inventories were made of existing roadway conditions, the number and 
direction of travel lanes and existing traffic controls at the key intersections 

 Manual turning movement counts were collected at the key intersections during 
AM, mid-day, and PM peak periods on a typical weekday as well as during a 
Saturday peak period 

 Automatic Traffic Recorder (ATR) counts were collected on the roadways in the 
vicinity of the project site 

 Accident data in the vicinity of the project site was obtained and tabulated 

 The existing traffic volumes at the key intersections collected in 2009 were 
seasonally adjusted and expanded to the future No Build year 2013  

 The traffic generated by the proposed development was projected, based on 
recognized traffic engineering standards 

 The site-generated volumes were distributed along the adjacent roadway 
network and added to the No Build volumes to produce the proposed Build 
volumes 

 Capacity analyses were performed at the key intersections for the Existing, No 
Build and Build conditions 

 The results of the analyses for the Existing, No Build and Build conditions were 
compared to assess any significant traffic impacts due to the proposed project 

 Site access was reviewed 

 Potential truck impacts were evaluated 

 Adequacy of on-site parking was verified 

 The need for traffic mitigation measures was evaluated
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2 
Existing Conditions 

Evaluation of the transportation impacts associated with the proposed project 
requires a thorough understanding of the current transportation system in the project 
study area. Existing traffic conditions include roadway geometry, traffic control 
devices, peak-hour traffic volumes, and roadway operating characteristics. An 
inventory of the available information on local roadways and traffic controls in the 
vicinity of the project was compiled. The following sections present a summary of 
this information. 

Study Area 

To determine the potential traffic impacts of the proposed project, the following key 
intersections were analyzed for the Existing, No Build and Build conditions: 
 

 Broadway Avenue (CS18) and Sunrise Highway (NY27) North Service Road 

 Broadway Avenue (CS18) and Sunrise Highway (NY27) South Service Road 

 Nicolls Road (CR97) and Church Street 

 Sylvan Avenue and Church Street 

 Sunrise Highway (NY27) South Service Road and Church Street 

Roadway and Intersection Conditions 

The principal roadways and intersections in the project area are described below. The 
descriptions of the roadways and key intersections include the geometric conditions 
and traffic control characteristics.  
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Roadways 

Sunrise Highway (NY 27) North & South Service Roads 

 
Sunrise Highway (NY27) North and South Service Roads are east-west roadways 
under the jurisdiction of the New York State Department of Transportation 
(NYSDOT). The service roads are maintained by Suffolk County. The North Service 
Road is designated for one-way traffic in the westbound direction and the South 
Service Road is designated as one-way in the eastbound direction. Both service roads 
vary from two to three lanes depending within the study area.   

Broadway Avenue (CS18) 

 
Broadway Avenue, also known as County System Road 18 (CS18), is a north-south 
roadway under the jurisdiction of the Town of Islip. It runs south from Patchogue-
Holbrook Road in Holbrook and terminates at Montauk Highway (CR85) in Sayville. 
North of Sunrise Highway (NY27), it is a four lane roadway (i.e. two lanes in each 
direction) and south of Sunrise Highway it has one lane in each direction with a 
center turning lane.  

Nicolls Road (CR 97) 

Nicolls Road, also known as County Route 97 (CR97), is a north-south roadway 
under the jurisdiction of Suffolk County. It runs south from North Country Road 
(NY25A) in Stony Brook and terminates at Montauk Highway (CR85) in Bayport. In 
the vicinity of the project site, it is a four lane (i.e. two lanes in each direction), 
divided highway.  

Church Street 

Church Street is a local roadway under the jurisdiction of the Town of Islip that 
services the residential neighborhoods and industrial sites in the area. It runs 
southeast from Sunrise Highway (NY27) South Service Road to Eatondale Avenue 
where it becomes Park Avenue just east of its intersection with Nicolls Road (CR97).  

Sylvan Avenue 

Sylvan Avenue is a local roadway under the jurisdiction of the Town of Islip that also 
services the residential neighborhoods and industrial sites in the area. It runs south 
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from its terminus just north of Rajon Road to Montauk Highway (CR85). It is a two 
lane roadway (i.e. one lane in each direction).  
 

Intersections 
 

Broadway Avenue (CS18) & Sunrise Highway (NY27) 
North Service Road 

 
The intersection of Broadway Avenue (CS18) and Sunrise Highway (NY27) North 
Service Road is a signalized, four-legged intersection at which the westbound 
approach is directional (i.e. one-way only). The geometric configuration of the 
intersection includes two left turn lanes and two through lanes on the northbound 
approach, two through lanes and one right turn lane on the southbound approach, 
and one left turn lane, two through lanes and one right turn lane on the westbound 
approach.  

Broadway Avenue (CS18) & Sunrise Highway (NY27) 
South Service Road 

The intersection of Broadway Avenue (CS18) and Sunrise Highway (NY27) South 
Service Road is a signalized, four-legged intersection at which the eastbound 
approach is directional (i.e. one-way only). The geometric configuration of the 
intersection includes two through lanes and one right turn lane on the northbound 
approach, one left turn lane and two through lanes on the southbound approach, and 
one left turn lane, two through lanes and one right turn lane on the eastbound 
approach. 

Nicolls Road (CR97) & Church Street 

 
The intersection of Nicolls Road (CR97) and Church Street is a signalized, four-
legged intersection. The geometric configuration of the intersection includes one left 
turn lane, two through lanes and a channelized right turn lane on the northbound 
approach, one left turn lane, two through lanes and a channelized right turn lane on 
the southbound approach, one left turn lane and a shared through/right turn lane on 
the eastbound approach, and one left turn lane, and a shared through/right turn lane 
on the west approach.  
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Sylvan Avenue & Church Street 

 
The intersection of Sylvan Avenue and Church Street is an all-way, stop-controlled, 
four-legged intersection. The geometric configuration of the intersection includes a 
single lane approach which is channelized to allow right turns only onto Church 
Street. The southbound Approach consists of a single lane for left or right turns with 
through traffic physically blocked by a raised curb.  The eastbound approach consists 
of one shared left turn/through lane and the westbound approach contains a single 
lane for through traffic and right turns.  

Sunrise Highway (NY27) South Service Road & Church 
Street 

The intersection of Sunrise Highway (NY27) South Service Road and Church Street is 
T-intersection with Stop control on the northbound Church Street approach. As 
stated above, the South Service Road is one-way in the eastbound direction. The 
geometric configuration of the intersection includes one right turn lane on the 
northbound approach and two through lanes and a right turn lane on the eastbound 
approach.   

Existing Traffic Volume Data 

Intersection turning movement counts at the key intersections were manually 
collected on a typical weekday during the AM, mid-day, and PM peak hours. The 
counts were performed from 7 AM to 9 AM, from 11:30 AM to 1:30 PM, and from 4 
PM to 6 PM, respectively. In addition, intersection turning movement counts were 
manually collected at the key intersections on a Saturday from 10 AM to 2 PM. These 
time periods typically reflect the heaviest traffic flows coinciding with commuter and 
shopping activities. Summaries of the turning movement counts are provided in 
Appendix A. The existing peak hour traffic volumes for the AM, mid-day, PM, and 
Saturday peak hours are shown in Figures 2, 3, 4, and 5, respectively. These counts, 
which were obtained in the month of December, were then seasonally adjusted using 
New York state Department of Transportation adjustment factors. The seasonally 
adjusted turning movement counts are depicted in Figure 6, 7, 8, and 9.  
 
It should also be noted that truck traffic was recorded separately while the turning 
movement counts were being conducted in order to obtain an accurate measure of 
truck percentages at the study locations. These existing truck percentages were then 
used in the capacity analysis calculations for existing and future conditions.  
 
In addition to the turning movement counts, automatic traffic recorder (ATR) counts 
were collected at various locations within the vicinity of the project site from 



















 
 
 

 7 Existing Conditions  

Saturday, December 12, 2009, to Friday, December 18, 2009. The ATR counts were 
collected at the following locations: 
 

 Sunrise Highway (NY27) South Service Road just west of merge with Veterans 
Memorial Highway (NY454) 

 Veterans Memorial Highway (NY454) just west of merge with Sunrise Highway 
(NY27) South Service Road 

 Ramp from Sunrise Highway (NY27) South Service Road to Nicolls Road (CR97) 
southbound (SB) 

 Sunrise Highway (NY27) South Service Road between Nicolls Road (CR97) exit 
ramp and Nicolls Road (CR97) SB on-ramp 

 Ramp from Nicolls Road (CR97) SB to Sunrise Highway (NY27) South Service 
Road 

 Ramp from Sunrise Highway (NY27) South Service Road to Nicolls Road (CR97) 
northbound (NB) 

 Ramp from Nicolls Road (CR97) NB to Sunrise Highway (NY27) North Service 
Road 

 Sunrise Highway (NY27) North Service Road between Nicolls Road (CR97) NB 
on-ramp and Nicolls Road (CR97) SB exit ramp 

 Ramp from Sunrise Highway (NY27) North Service Road to Nicolls Road (CR97) 
SB 

 Ramp from Nicolls Road (CR97) SB to Sunrise Highway (NY27) North Service 
Road 

 Ramp from Nicolls Road (CR97) NB to Sunrise Highway (NY27) South Service 
Road 

 

Summaries of the ATR counts are provided in Appendix B. These ATR counts were 
utilized to verify the peak traffic hours on the study roadways and to obtain a 
general understanding of traffic conditions in the vicinity of the site. 

Accident History 

Accident data from the most recent available New York State Department of 
Transportation (NYSDOT) Safety Information Management System records for the 
three-year period from July 1, 2006 to June 30, 2009 was obtained and tabulated. 
Table 1 presents the accident data by severity and accident type.   The data received 
from NYSDOT can be found in Appendix C of this report.  
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Table 1 – Accident Data (July 1, 2006 to June 30, 2009) 
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Sunrise Highway (NY27) North 

Service Road from Nicolls 

Road (CR97) to Broadway 

Avenue (CS18) 

0 6 9 0 15 1 4 0 0 1 3 6 

Church Street from Sunrise 

Highway (NY27) South Service 

Road to Nicolls Road (CR97) 

0 2 2 0 4 0 1 0 0 3 0 0 

Sunrise Highway (NY27) 

South Service Road from 

Broadway Avenue (CS18) to 

Nicolls Road (CR97) 

0 12 14 0 26 2 7 2 1 9 2 3 

Nicolls Road (CR97) & Ramps 

from Church Street to Sunrise 

Highway (NY27) 

0 20 26 0 46 2 17 1 0 10 5 11 

TOTAL 0 40 51 0 91 5 29 3 1 23 10 20 

 
As shown in Table 1, a total of 91 accidents occurred over a three-year period in the 
vicinity of the project site, of which 40 resulted in injuries and 51 resulted in property 
damage. A review of the summary statistics reveals that the predominant accident 
types in the vicinity of the project site were rear end collisions (29 accidents) and 
fixed object collisions (23 accidents).  
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3 
Future Conditions 

The analysis of future conditions, with and without the proposed project (“Build” 
and “No Build” conditions, respectively), was performed to evaluate the effect of the 
proposed project on future traffic in the area. The No Build condition represents the 
future traffic conditions that can be expected to occur, whether the proposed 
improvements are constructed or not. The No Build condition serves as a comparison 
to the Build condition, which represents expected future traffic conditions resulting 
from both project and non-project generated traffic. Traffic volumes in the study area 
were projected to the year 2013, reflecting the year when the project is expected to be 
completed and operational. 

No Build Condition 

No Build traffic volumes include all existing traffic and any new traffic due to 
background traffic growth, as well as any new traffic due to other planned 
developments in the area. 
 

Annual Background Traffic Growth 
 
To account for increases in general population and background growth not related to 
the proposed project, an annual growth factor was applied to the existing traffic 
volumes, based on the New York State Department of Transportation’s (NYSDOT), 
Long Island Transportation Plan (LITP 2000). The LITP is the primary long term 
planning model used by the NYSDOT for Long Island. The growth rate anticipated 
for the Town of Islip in Suffolk County is 1.2 percent per year. A total growth rate of 
4.8 percent was applied to the existing traffic data to develop the background traffic 
for the year 2013. 
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Other Planned Developments 
 
In addition to the general background growth rate, VHB consulted with the Town of 
Islip Planning Department to determine if there were other specific projects in the 
immediate area which should be considered for inclusion in the analyses. One such 
project identified by the Town is the proposed Islip Pines mixed-use development of 
143+/-acres of land on the north side of Sunrise Highway between Nicolls Road and 
Veterans Memorial Highway. It is our understanding that the full build-out of the 
Islip Pines project is not anticipated until the year 2018, a full five years beyond the 
anticipated Build year for the Wenner Bread site. Therefore, it would not be 
appropriate to include all of the traffic associated with the Islip Pines parcel in the 
2013 Build analyses presented herein. However, in recognition that a portion of Islip 
Pines project might conceivably be completed and occupied by 2013, it was decided 
to inflate the existing seasonally adjusted traffic volumes by an additional five 
percent when developing the No Build traffic volumes. This should be adequate to 
account for Island Pines traffic which may pass through the study intersections by 
the year 2013.  
 
Another project identified by the Town is the Vineyards at Bluepoint, a 250 unit 
planned retirement community (PRC) south of Sunrise Highway and east of Nicolls 
Road on the site of the former Patchogue multiplex theaters. Based on the location of 
this project, the roadway network in the area  and the relatively low trip generating 
characteristics of the proposed PRC, it was determined that any impact on the study 
locations  due to traffic associated with the proposed PRC  will be accounted for in 
the background growth factors  already applied. 
 
One additional project that was not identified by the Town, but which might possibly 
impact the study locations, is a 150 unit age-restricted residential development on a 
parcel just west of the Wenner Bread property. Because of its location and the 
proximity to the subject site, it was decided to include the trips associated with this 
adjacent parcel in developing future Build and No-Build traffic volumes.  
 
Based on the above, to obtain the future No Build traffic volumes, four years (4.8%) 
of general background traffic growth, plus an additional five percent (5%) to account 
for the Islip Pines development on the north side of Sunrise Highway, plus the traffic 
associated with the possible development of  the adjacent parcel to the west of the 
subject site was added to the existing seasonally adjusted traffic volumes at the study 
intersections. The resulting No Build traffic volumes for the AM, mid-day, PM, and 
Saturday peak periods are shown in Figures 10, 11, 12, and 13, respectively. 

Build Condition 

To estimate the traffic impact of the proposed development, it is necessary to 
determine the traffic volumes expected to be generated by the project.  
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Project Generated Traffic Volumes 
 
To estimate the project generated traffic for the proposed development, a review was 
undertaken of the available trip generation data sources, including the reference 
published by the Institute of Transportation Engineers (ITE), Trip Generation, 8th 
Edition. This widely utilized reference source contains trip generation rates for 
related uses, including “Home Improvement Superstore” (Land Use Code #862), 
“Supermarket” (Land Use Code #850), “Bank with Drive-thru Windows” (Land Use 
Code #912), “High-Turnover Restaurant” (Land Use Code #932), and “Shopping 
Center” (Land Use Code #820). Table 2 summarizes the trip generation data for the 
proposed land uses. 
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Table 2 – Trip Generation  

 

 

Peak Period Project Component 
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Total 
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AM Weekday Supermarket 45 3.59 61% 99 39% 63 162 

 Department Store 90 0.53 57% 29 43% 19 48 

 Retail 55 1.00 61% 34 39% 21 55 

 TOTAL 190 - - 162 - 103 265 

Mid-day Weekday Supermarket 45 10.50 51% 241 49% 232 473 

 Department Store 90 1.78 50% 80 50% 81 161 

 Retail 55 3.73 49% 101 51% 105 206 

 TOTAL 190 - - 422 - 418 840 

PM Weekday         

 Supermarket 45 10.50 51% 241 49% 232 473 

 Department Store 90 1.78 50% 80 50% 81 161 

 Retail 55 3.73 49% 101 51% 105 206 

 TOTAL 190 - - 422 - 418 840 

Saturday         

 Supermarket 45 10.85 51% 249 49% 240 489 

 Department Store 90 2.87 54% 140 46% 119 259 

         

 Retail 55 4.89 52% 140 48% 129 269 

 TOTAL 190 - - 529 - 488 1017 

       Source: ITE, Trip Generation, 8th Edition 
 
The rates shown in Table 2 are for weekday AM and PM peak hours of adjacent 
street traffic, and Saturday peak hour generator. The weekday mid-day peak hour 
was conservatively assumed to be the same as the PM peak hour. 
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As shown in Table 2, the proposed development is projected to generate 265 trips 
during the AM peak hour, 840 trips during the mid-day peak hour, 840 trips during 
the PM peak hour, and 1017 trips during the Saturday peak hour. 
 

Existing Site Generated Traffic 
Currently, the Wenner Bread facilities are located on the subject property and are still 
operational. Although the Wenner Bread production operation will be relocated as a 
result of the proposed development of the site, the corporate offices located at the 
northwest corner of Sylvan Avenue and Rajon Road are expected to remain. 
Therefore, current employee and shift information was obtained for the Wenner 
Bread facilities and evaluated to ascertain the number of trips that coincide with the 
peak hours. Based on the information provided, it was determined that 
approximately 50 entering trips and 15 exiting trips occur during the AM peak hour 
and 50 exiting trips occur during the PM peak hour. Although there will obviously 
be fewer  employees in the future, in order to be conservative in the analyses, no 
credit was taken to account for the anticipated reduction in the existing traffic 
associated with the Wenner Bread facilities. In fact, the future Build volumes at the 
Sylvan Avenue/Rajon Road intersection include traffic activity associated with the 
Wenner Bread facilities based on the existing employee count.  
 

Trip Distribution and Assignment  
 
The trips originating from and destined to the project site were assigned to the 
adjacent roadways based on the characteristics of the roadway network, the location 
of the proposed site access, existing travel patterns, and the population densities in 
the surrounding area. The trip distribution percentages, shown in Figure 14 were 
then applied to the site generated traffic and assigned to the local roadway network. 
The resulting project generated traffic volumes for the AM, mid-day, PM, and 
Saturday peak hours are presented in Figures 15, 16, 17, and 18, respectively. 
 
To determine the Build traffic volumes, the project generated trips were combined 
with the No Build traffic volumes at the key intersections. As indicated above, no 
credit was taken for the anticipated reduction in Wenner Bread employees at the any 
of the study intersections.  The resulting Build traffic volumes for the AM, mid-day, 
PM, and Saturday peak hours are shown in Figures 19, 20, 21, and 22, respectively. 
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4 
Traffic Operations Analysis 

Measuring existing traffic volumes and projecting future traffic volumes quantifies 
traffic flow within the study area. To assess quality of traffic flow, roadway capacity 
analyses were conducted with respect to the Existing condition and No Build and 
Build conditions. These capacity analyses provide an indication of the adequacy of 
the roadway facilities to serve the anticipated traffic demands. 

Level of Service and Delay Criteria 

The evaluation criteria used to analyze area intersections in this traffic study are 
based on the 2000 Highway Capacity Manual (HCM). The term ‘level of service’ 
(LOS) is used to denote the different operating conditions that occur at an 
intersection under various traffic volume loads. It is a qualitative measure that 
considers a number of factors including roadway geometry, speed, travel delay and 
freedom to maneuver. Level of service provides an index to the operational qualities 
of a roadway segment or an intersection. Level of service designations range from A 
to F, with LOS A representing the best operating conditions and LOS F representing 
the worst operating conditions. 
 
In addition to LOS, vehicle delay time is typically used to quantify the traffic 
operations at intersections. For example, a delay of 15 seconds for a particular 
vehicular movement or approach indicates that vehicles on the movement or 
approach will experience an average additional travel time of 15 seconds. It should 
be noted that delay time can have a range of values for a given LOS letter 
designation.  
 
The level of service designations, which are based on delay, are reported differently 
for signalized and unsignalized intersections. For signalized intersections, the 
analysis considers the operation of all traffic entering the intersection and the LOS 
designation is for overall conditions at the intersection. For unsignalized 
intersections, however, the analysis assumes that traffic on the mainline is not 
affected by traffic on the side streets. Thus the LOS designation is for the critical 
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movement exiting the side street, which is generally the left turn out of the side street 
or side driveway. 
 
It should be noted that the analytical methodologies typically used for the analysis of 
unsignalized intersections use conservative parameters such as long critical gaps. 
Actual field observations indicate that drivers on minor streets generally accept 
shorter gaps in traffic than those used in the analysis procedures and therefore 
experience less delay than reported by the analysis software. The analysis 
methodologies also do not take into account the beneficial grouping effects caused by 
nearby signalized intersections. The net effect of these analysis procedures is the 
over-estimation of calculated delays at unsignalized intersections in the study area. 
Cautious judgment should therefore be exercised when interpreting the capacity 
analysis results at unsignalized intersections. 

Level of Service Analysis 

Level of service analyses were conducted for the Existing, No Build, and Build 
conditions for each of the key intersections. 
  

Software 
The capacity analyses were done using the traffic analysis and simulation software 
Synchro, version 6, a computer program developed by Trafficware Ltd. Synchro is a 
complete software package for modeling and optimizing traffic signal timing. 
Synchro adheres to and implements the guidelines and methods set forth in the 2000 
Highway Capacity Manual, Chapters 16 and 17. This analysis methodology was used 
to evaluate the ability of an intersection or roadway to efficiently handle the number 
of vehicles using the facility. Synchro was used to model and analyze the Existing, 
No Build and Build conditions at the key intersections.  
 

Peak Hour Factors 
The existing approach peak hour factors (PHFs) for all of the study intersections were 
calculated based on the existing turning movement counts for use in the analysis of 
the Existing condition. Future conditions involve background growth, inflation due 
to other planned developments, and the project generated traffic. Since accurate 
measurement of field data for future conditions is not possible, use of the existing 
PHFs would not be representative of future conditions. Typically, as overall volumes 
increase, traffic is more evenly distributed throughout the peak period and the PHFs 
increase accordingly. Hence all approach PHFs less than 0.92 in the existing 
conditions were increased to 0.92 as recommended by the Highway Capacity 
Manual. All PHFs greater than 0.92 in the existing conditions were left as is.  
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Analysis Results  

Signalized Intersection Capacity Analysis 

 
Signalized capacity analyses were conducted for the signalized, key intersections in 
the study area. Table 3A presents a summary of the analyses for the AM peak hour, 
Table 3B presents a summary of the analyses for the mid-day peak hour, Table 3C 
presents a summary of the analyses for the PM peak hour, and Table 3D presents a 
summary of the analyses for the Saturday peak hour. The detailed capacity analysis 
worksheets are included in Appendix D.  
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Table 3A – Summary of Results for SIGNALIZED Intersection Capacity Analysis – AM peak hour 

Intersections Movement 
Lane 

Group 

EXISTING 
SEASONALLY 

ADJUSTED 
NO BUILD 2013 BUILD 2013 

BUILD 
MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Broadway Avenue @ 
Sunrise North Service Road 

WB 

L 40.6 D 40.3 D 40.3 D   
T 37.4 D 37.1 D 37.1 D   

R 8.0 A 7.8 A 7.8 A   

Approach 33.0 C 32.8 C 32.8 C   

 
NB 

 

L 55.2 E 54.6 D 54.6 D   

T 25.1 C 24.9 C 24.8 C   

Approach 41.6 D 41.2 D 41.1 D   

 
SB 

 

T 2.9 A 3.3 A 3.6 A   

R 7.0 A 8.7 A 8.5 A   

Approach 5.9 A 7.2 A 6.9 A   

Overall Intersection 30.1 C 29.8 C 29.4 C   

Broadway Avenue @ 
Sunrise South Service 

Road 

EB 

L 41.6 D 41.4 D 41.0 D   

T 28.2 C 28.0 C 28.2 C   

R 6.5 A 6.4 A 6.3 A   

Approach 29.6 C 29.4 C 29.2 C   

NB 

T 20.0 B 20.1 C 20.2 C   
R 4.4 A 4.5 A 4.4 A   

Approach 15.8 B 15.9 B 15.9 B   

SB 

L 9.1 A 9.1 A 9.8 A   

T 8.1 A 8.1 A 8.5 A   

Approach 8.2 A 8.3 A 8.8 A   

Overall Intersection  18.6 B 18.9 B 18.8 B   

Nicolls Road (CR 97) @ 
Church Street 

EB 

L 128.4 F 66.4 E 143.2 F 36.2 D 

T 
      

26.3 C 

TR 20.2 C 20.3 C 20.9 C   

R 
      

0.1 A 

Approach 100.7 F 54.4 D 107.9 F 30.0 C 

WB 

L 24.0 C 24.9 C 25.1 C 49.3 D 

TR 6.4 A 5.6 A 7.9 B 18.9 B 

Approach 11.5 B 11.5 B 12.7 B 27.5 C 

NB 

L 42.5 D 45.4 D 46.7 D 48.5 D 

T 29.1 C 29.3 C 29.3 C 32.7 C 

R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 29.1 C 29.7 C 30.1 C 33.4 C 

SB 

L 48.4 D 49.2 D 49.2 D 53.8 D 

T 17.5 B 18.8 B 21.3 C 24.8 C 

R 0.1 A 0.1 A 0.1 A 0.2 A 

Approach 18.5 B 19.4 B 19.7 C 22.6 C 

Overall Intersection 37.6 D 28.5 C 40.6 D 28.4 C 

Church Street @ 
Sylvan Avenue 

EB 
LT 

      
46.9 D 

Approach       46.9 D 

WB 

T 
      

22.7 C 

R       0.9 A 

Approach 
      

3.5 A 

NB 
R       45.0 D 

Approach 
      

45.0 D 

SB 

L       21.2 C 

R 
      

21.2 C 

Approach       21.2 C 

Overall Intersection       29.1 C 
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Table 3B – Summary of Results for SIGNALIZED Intersection Capacity Analysis – Mid-day peak hour 
 

Intersections Movement 
Lane 

Group 

EXISTING 
SEASONALLY 

ADJUSTED 
NO BUILD 2013 BUILD 2013 BUILD 

MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Broadway Avenue @ 
Sunrise North Service Road 

WB 

L 40.8 D 42.4 D 42.4 D   
T 32.4 C 32.6 C 32.6 C   
R 6.7 A 6.5 A 6.5 A   

Approach 33.0 C 33.7 C 33.7 C   

 
NB 

 

L 42.0 D 44.0 D 44.0 D   
T 22.7 C 23.6 C 23.5 C   

Approach 31.7 C 33.1 C 33.1 C   

 
SB 

 

T 6.7 A 7.2 A 7.6 A   
R 7.9 A 10.2 B 10.1 B   

Approach 7.2 A 8.4 A 8.5 A   
Overall Intersection 25.7 C 26.7 C 26.2 C   

Broadway Avenue @ 

Sunrise South Service 

Road 

EB 

L 35.5 D 35.5 D 35.0 D   
T 23.1 C 22.2 C 22.5 C   
R 4.3 A 4.1 A 4.0 A   

Approach 26.0 C 25.6 C 25.3 C   

NB 
T 27.6 C 29.3 C 29.5 C   
R 5.9 A 6.0 A 6.0 A   

Approach 19.3 B 20.4 C 19.9 B   

SB 
L 21.4 C 25.1 C 28.3 C   
T 15.9 B 17.5 B 17.2 B   

Approach 18.1 B 20.6 C 22.2 C   
Overall Intersection 21.6 C 22.5 C 22.8 C   

CR 97 Nicolls Road @ 
Church Street 

EB 

L 33.3 C 33.5 C 101.5 F 36.3 D 
T 

      
27.2 C 

TR 17.1 B 16.9 B 23.3 C   
R 

      
0.2 A 

Approach 25.0 C 24.9 C 66.5 E 24.2 C 

WB 
L 21.8 C 22.5 C 21.1 C 35.5 D 

TR 6.8 A 7.2 A 16.6 B 44.9 D 
Approach 8.3 A 8.7 A 16.9 B 44.3 D 

NB 

L 37.1 D 37.2 D 44.9 D 50.8 D 
T 20.8 C 20.7 C 28.8 C 31.6 C 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 21.2 C 21.1 C 29.9 C 33.0 C 

SB 

L 37.9 D 37.8 D 46.1 D 53.6 D 
T 14.7 B 16.6 B 28.2 C 31.3 C 
R 0.0 A 0.1 A 0.2 A 0.2 A 

Approach 15.6 B 17.0 B 22.8 C 25.5 C 
Overall Intersection 18.8 B 19.2 B 35.9 D 28.7 C 

Church Street @ 
Sylvan Avenue 

EB 
LT       46.1 D 

Approach 
      

46.1 D 

WB 
T 

      
32.5 C 

R       2.6 A 
Approach 

      
6.8 A 

NB 
R 

      
46.7 D 

Approach       46.7 D 

SB 
L 

      
13.3 B 

R 
      

13.3 B 
Approach       13.3 B 

Overall Intersection 
      

17.6 B 
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Table 3C – Summary of Results for SIGNALIZED Intersection Capacity Analysis – PM peak hour 

Intersections Movement 
Lane 

Group 

EXISTING 
SEASONALLY 

ADJUSTED 
NO BUILD 2013 BUILD 2013 BUILD 

MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Broadway Avenue @ 
Sunrise North Service Road 

WB 

L 65.0 E 74.1 E 74.1 E   
T 38.8 D 39.3 D 39.3 D   
R 7.2 A 7.1 A 7.1 A   

Approach 45.8 D 49.7 D 49.7 D   

 
NB 

 

L 39.8 D 39.9 D 39.8 D   
T 24.7 C 24.9 C 24.9 C   

Approach 31.0 C 31.1 C 31.1 C   

 
SB 

 

T 9.8 A 9.8 A 10.8 B   
R 9.2 A 11.9 B 13.3 B   

Approach 9.6 A 10.6 B 11.7 B   
Overall Intersection 30.5 C 32.6 C 32.4 C   

Broadway Avenue @ 

Sunrise South Service 

Road 

EB 

L 48.2 C 53.0 D 52.5 D   
T 28.7 C 28.8 C 29.3 C   
R 10.9 B 13.0 B 13.0 B   

Approach 31.7 C 34.2 C 34.0 C   

NB 
T 27.6 C 28.3 C 28.3 C   
R 4.8 A 4.8 A 9.7 A   

Approach 19.0 B 19.4 B 20.9 C   

SB 
L 25.3 C 27.5 C 30.7 C   
T 21.4 C 22.3 C 22.0 C   

Approach 22.5 C 23.8 C 24.9 C   
Overall Intersection 25.9 C 27.6 C 28.2 C   

CR 97 Nicolls Road @ 
Church Street 

EB 

L 37.4 D 38.0 D 270.9 F 45.7 D 
T       70.5 E 

TR 47.0 D 43.2 D 116.9 F   
R       0.3 A 

Approach 43.8 D 41.4 D 185.7 F 40.3 D 

WB 
L 35.9 D 34.7 C 54.1 D 39.4 D 

TR 7.1 A 7.5 A 22.9 C 50.4 D 
Approach 13.1 B 13.1 B 27.5 C 48.8 D 

NB 

L 47.0 D 49.6 D 53.9 D 51.4 D 
T 33.3 C 34.0 C 34.0 C 48.2 D 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 32.8 C 33.6 C 34.6 C 47.7 D 

SB 

L 52.5 D 54.2 D 54.2 D 56.9 E 
T 16.3 B 16.7 B 24.0 C 32.4 C 
R 0.0 A 0.0 A 0.2 A 0.2 A 

Approach 21.5 C 21.9 C 24.3 C 30.7 C 
Overall Intersection 30.1 C 29.4 C 75.1 E 39.2 D 

Church Street @ 
Sylvan Avenue 

EB 
LT 

      
46.8 D 

Approach       46.8 D 

WB 
T       14.8 B 
R 

      
0.8 A 

Approach       2.1 A 

NB 
R       52.6 D 

Approach 
      

52.6 D 

SB 
L       23.3 C 
R       23.3 C 

Approach 
      

23.3 C 
Overall Intersection       27.5 C 
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Table 3D – Summary of Results for SIGNALIZED Intersection Capacity Analysis – Saturday peak hour 

Intersections Movement 
Lane 

Group 

EXISTING 
SEASONALLY 

ADJUSTED 
NO BUILD 2013 BUILD 2013 BUILD 

MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Broadway Avenue @ 
Sunrise North Service Road 

WB 

L 53.9 D 63.6 E 63.6 E   
T 32.6 C 33.5 C 33.5 C   
R 6.0 A 5.9 A 5.9 A   

Approach 38.2 D 42.4 D 42.4 D   

 
NB 

 

L 54.1 D 60.2 E 60.1 E   
T 27.5 C 28.2 C 28.2 C   

Approach 39.7 D 42.9 D 42.9 D   

 
SB 

 

T 8.9 A 9.0 A 9.7 A   
R 9.2 A 10.1 B 11.4 B   

Approach 9.0 A 9.4 A 10.3 B   
Overall Intersection 31.7 C 34.5 C 34.1 C   

Broadway Avenue @ 

Sunrise South Service 

Road 

EB 

L 35.0 C 36.4 D 35.9 D   
T 21.8 C 21.6 C 22.0 C   
R 4.7 A 6.9 A 6.8 A   

Approach 24.1 C 25.1 C 24.9 C   

NB 
T 33.2 C 34.5 C 34.8 C   
R 6.2 A 9.5 A 17.2 C   

Approach 23.1 C 25.2 C 27.9 C   

SB 
L 33.5 C 39.1 D 54.0 D   
T 20.6 C 21.6 C 21.1 C   

Approach 25.0 C 27.7 C 34.3 C   
Overall Intersection 24.1 C 26.0 C 28.9 C   

CR 97 Nicolls Road @ 
Church Street 

EB 

L 34.6 C 37.9 D 230.8 F 38.9 D 
T       38.5 D 

TR 28.0 C 29.9 C 33.6 C   
R 

      
0.2 A 

Approach 30.4 C 32.8 C 137.0 F 28.5 C 

WB 
L 29.4 C 31.1 C 30.5 C 35.9 D 

TR 10.4 B 10.6 B 25.2 C 54.6 D 
Approach 14.1 B 14.5 B 25.9 C 52.0 D 

NB 

L 37.8 D 41.4 D 52.7 D 51.3 D 
T 20.3 B 21.4 C 31.7 C 48.2 D 
R 0.0 A 0.0 A 0.0 A 0.0 A 

Approach 19.6 B 20.7 C 31.8 C 46.4 D 

SB 

L 37.6 D 40.7 D 54.3 D 55.6 E 
T 9.1 A 9.5 A 23.3 C 32.2 C 
R 0.0 A 0.0 A 0.2 A 0.2 A 

Approach 12.8 B 13.4 B 21.9 C 28.1 C 
Overall Intersection 17.4 B 18.5 B 52.2 D 36.2 C 

Church Street @ 
Sylvan Avenue 

EB 
LT 

      
47.2 D 

Approach 
      

47.2 D 

WB 
T       29.1 C 
R 

      
2.4 A 

Approach 
      

4.3 A 

NB 
R       46.6 D 

Approach 
      

46.6 D 

SB 
L 

      
12.7 B 

R       12.7 B 
Approach 

      
12.7 B 

Overall Intersection 
      

16.9 B 
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Broadway Avenue (CS18) and Sunrise Highway (NY27) North Service Road 
As shown in Tables 3A, 3B, 3C, and 3D, during all time periods analyzed, the 
intersection of Broadway Avenue (CS18) and Sunrise Highway (NY27) North Service 
Road operates at an overall satisfactory LOS C under all conditions, while some 
individual lane groups or approaches operate at LOS D or LOS E. However, in all 
instances,  the analysis reveals that the project generated traffic does not impact 
future vehicle delay time for any movement by more than  two seconds. This is not 
considered to be significant. 
  
Broadway Avenue (CS18) and Sunrise Highway (NY27) South Service Road 
During the AM peak hour, the intersection of Broadway Avenue (CS18) and Sunrise 
Highway (NY27) South Service Road operates at a favorable LOS B under all 
conditions (i.e. Existing, No Build, and Build) with minimal increase in delay time of 
less than one second. During the mid-day, PM, and Saturday peak hours, this 
intersection operates at a satisfactory LOS C under all conditions. The greatest 
increase in delay for the overall intersection operation, which occurs during the 
Saturday peak hour, is only 2.9 seconds.  In terms of individual movements, the 
difference between the No-Build and Build conditions is minimal. The only exception 
is on  Saturday when the delay time for the southbound left turn goes increases by 
approximately 15 seconds and the delay time for the southbound approach increase 
by approximately 7 seconds. However, the LOS for the southbound left turn 
movement and the southbound approach remain at LOS D and LOS C respectively. 
 
Nicolls Road (CR97) and Church Street 
During the AM peak hour, the intersection of Nicolls Road (CR97) and Church Street 
operates at a LOS D under Existing and future Build conditions. During the mid-day 
peak hour, this intersection operates at a LOS B under Existing and No Build 
conditions and at a LOS D under future Build conditions. During the PM peak hour, 
the intersection operates at a LOS C under Existing and No Build conditions and at a 
LOS E under future Build conditions. During the Saturday peak hour, it operates at a 
LOS B under Existing and No Build conditions and at a LOS D under Build 
conditions. In order to mitigate these impacts on intersection operating conditions,  it 
is recommended that Church Street between Sylvan Avenue and Nicolls Road be 
widened in order  to provide additional approach lanes. As discussed below, the 
installation of a traffic signal at the intersection of Sylvan Avenue and Church Street, 
which would be interconnected with the existing signal at the Nicolls Road 
intersection, is also being recommended. These mitigation measures are discussed in 
further detail in the Mitigation section of this chapter. The intersection of Nicolls 
Road (CR97) and Church Street was reanalyzed under a Build Mitigation scenario 
and found to operate at a satisfactory LOS C during the AM, mid-day and Saturday 
peak hours and at an acceptable LOS D during the PM peak hour.      
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Unsignalized Intersection Capacity Analysis 

 
Unsignalized capacity analyses were conducted for the unsignalized study 
intersections of Church Street at Sunrise Highway South Service Road and Sylvan 
Avenue at Church Street.  Table 4A presents a summary of the analyses for the AM 
peak hour; Table 4B presents a summary of the analyses for the mid-day peak hour; 
Table 4C presents a summary of the analyses for the PM peak hour; and Table 4D 
presents a summary of the analyses for the Saturday peak hour. The detailed 
capacity analysis worksheets are included in Appendix D.  
 

Table 4A – Summary of Results for UNSIGNALIZED Intersection Capacity Analysis – AM peak hour 
 
 
 
 
 
 
 
 
 
 

Table 4B – Summary of Results for UNSIGNALIZED Intersection Capacity Analysis – Mid-day peak hour 
 
 
 
 
 
 
 
 
 
 

Table 4C – Summary of Results for UNSIGNALIZED Intersection Capacity Analysis – PM peak hour 
 
 
 
 
 
 
 
 
 

 
INTERSECTIONS 

 

CRITICAL 

APPROACH 

EXISTING 
SEASONALLY 

ADJUSTED 

NO BUILD 
2013 BUILD 2013 

BUILD 
MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Sunrise South Service Road @ 
Church Street 

 
NB 

 
17.8 C 17.7 C 18.4 C   

 
Church Street @ 
Sylvan Avenue 

 

NB 12.4 B 10.6 B 10.6 B 
Signalized 

SB 35.6 E 21.6 C 45.1 E 

 
INTERSECTIONS 

 

CRITICAL 

APPROACH 

EXISTING 
SEASONALLY 

ADJUSTED 

NO BUILD 
2013 

BUILD 2013 BUILD 
MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Sunrise South Service Road @ 
Church Street 

 
NB 

 
16.6 C 18.1 C 19.9 C   

 
Church Street @ 
Sylvan Avenue 

 

NB 9.5 A 9.4 A 9.4 A 
Signalized 

SB 13.1 B 12.9 B 205.6 F 

 
INTERSECTIONS 

 

CRITICAL 

APPROACH 

EXISTING 
SEASONALLY 

ADJUSTED 

NO BUILD 
2013 

BUILD 2013 BUILD 
MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Sunrise South Service Road @ 
Church Street 

 
NB 

 
20.4 C 22.2 C 24.5 C   

 
Church Street @ 
Sylvan Avenue 

 

NB 13.1 C 11.9 B 11.9 B 
Signalized 

SB 24.4 C 19.0 C 598.9 F 
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Table 4D – Summary of Results for UNSIGNALIZED Intersection Capacity Analysis – Saturday peak 
hour 

 
 
 
 
 
 
 
 
 
 
Church Street and Sunrise Highway (NY27) South Service Road 
As shown in Tables 4A, 4B, 4C, and 4D, during all time periods, the northbound right 
turn movement at the intersection of Church Street and Sunrise Highway (NY27) 
South Service Road operates at a satisfactory LOS C under existing and future 
conditions. The increase in delay due to the proposed development (i.e. the 
difference between No Build and Build) is minimal, ranging from one second to just 
under five seconds. Based on the analysis results, it is obvious that the proposed 
development will not have a negative impact on this intersection.  
 
Sylvan Avenue and Church Street 
During the AM peak hour, at the intersection of Sylvan Avenue and Church Street, 
the critical southbound left turn movement operates at LOS E under existing 
conditions and future Build conditions. During the weekday mid-daytime period 
and the Saturday peak hour, it operates at LOS B under Existing and No Build 
conditions, but drops to LOS F during under future Build conditions and experiences 
delays in the order of 3to 4 minutes. During the PM peak hour, it operates at LOS C 
under Existing and No Build conditions, but drops to LOS F during under future 
Build conditions with delays in the range of 10 minutes.   In order to mitigate these 
impacts, widening of the westbound Church Street approach and signalization of the 
intersection in conjunction with interconnection with the signal at the Nicolls Road 
intersection is recommended. Reanalysis of the intersection under the recommended 
mitigation scenario reveals that it will operate at a satisfactory LOS C during the AM 
and PM peak hours and at a favorable LOS B during the mid-day and Saturday peak 
hours.  

Mitigation 

At the intersection of Nicolls Road (CR97) and Church Street, geometric changes, 
including the addition of an eastbound through lane and a channelized eastbound to 
southbound right turn lane are recommended, 
 

 
INTERSECTIONS 

 

CRITICAL 

APPROACH 

EXISTING 
SEASONALLY 

ADJUSTED 

NO BUILD 
2013 BUILD 2013 

BUILD 
MITIGATION 

Delay LOS Delay LOS Delay LOS Delay LOS 

Sunrise South Service Road @ 
Church Street 

 
NB 

 
19.8 C 21.6 C 24.5 C   

 
Church Street @ 
Sylvan Avenue 

 

NB 9.9 A 9.4 A 9.4 A 
Signalized 

SB 12.0 B 11.2 B 168.2 F 
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At the intersection of Sylvan Avenue and Church Street, widening of  the westbound 
approach to provide an exclusive through lane and an exclusive right turn lane is  
recommended. . In addition, signalization of this intersection is recommended to 
accommodate the traffic that will be generated by the proposed development. This 
proposed signal should be interconnected with the signal at the intersection directly 
to the east at Nicolls Road (CR97) and Church Street.    
 
In addition to the above, in order to accommodate the project generated traffic, it is 
recommended that Sylvan Avenue be widened to 4 lanes between Church Street and 
Rajon Road. This will insure that the site traffic will not adversely impact the 
operation of the other properties along Sylvan Avenue. 
 
Finally, although the analyses show that the intersections of Broadway Avenue 
(CS18) with the Sunrise Highway (NY27) North and South Service Roads will 
continue to operate at acceptable levels of service under future Build conditions, it is 
recommended that the signal timing be periodically reviewed to determine if timing 
adjustments can be effective in reducing the delays to various movements and/or 
approaches without adversely impacting the overall intersection operation.  
 

Site Access 

Two access points are proposed as part of the proposed development. A deceleration 
lane is proposed off of Sunrise Highway (NY27) South Service Road to allow 
eastbound motorists to enter the site directly. Due to the proximity of the ramp from 
the South Service Road to southbound Nicolls Road and potential weaving conflicts, 
this will be an entrance only driveway. The deceleration lane will be designed with a 
physical barrier to prevent motorists from Veterans Memorial Highway (NY454) 
from weaving across multiple lanes in a short distance in an attempt to enter the site 
at this location. The other site access is Rajon Road off Sylvan Avenue.  
 
Unsignalized capacity analyses were conducted for the intersection of Rajon Road at 
Sylvan Avenue. Table 5 presents a summary of the analyses for the AM, mid-day, 
PM, and Saturday peak hours. The detailed capacity analysis worksheets are 
included in Appendix D. The results confirm that the intersection will operate 
satisfactorily during all time periods, thus confirming that the site access, as 
proposed, will be able to readily accommodate the anticipated traffic entering and 
exiting the site.  
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Table 5 – Summary of Results for Intersection Capacity Analysis -Rajon Road at Sylvan Avenue 
 
 
 
 
 
 
 
As shown in Table 5, during all time periods analyzed, the critical approach at the 
intersection of Rajon Road and Sylvan Avenue will operate at a LOS A during the 
AM peak hour and LOS B during the mid-day, PM and Saturday peak hours. The 
corresponding delays range from approximately 9 to 12 seconds depending on the 
time period. These operating conditions are satisfactory.  

 
 

Truck Impacts 

We have been unable to locate any industry-wide data on the number and frequency 
of truck deliveries for retail shopping centers. This is primarily because the truck 
activity for retail businesses will vary according to the size of the shopping center, 
the size and type of tenants, the overall number of tenants and the operational 
procedures of the individual tenants. For example, most larger tenants such as 
supermarkets and department stores receive the bulk of their merchandise from 
central distribution centers. Based on experience and discussions with 
owners/operators of existing shopping centers, we believe it is reasonable to assume 
that the supermarket will potentially generate an average of less than one tractor 
trailer and possibly three or four single unit trucks per day, as well as between 5 and 
10 smaller box trucks per day. The proposed department store will likely generate 
fewer than 5 tractor trailers and/or large single-unit trucks per week, as well as 
sporadic box trucks such as Fed-Ex and UPS vehicles. The remaining retail space, 
although unspecified at this time, is likely to consist of smaller retailers, most of 
whom will receive their merchandise by way of parcel delivery vehicles and van type 
vehicles, many of which will serve multiple tenants on the same trip. We believe it is 
reasonable to expect a maximum of 10 to 15 such deliveries per day. Based on the 
above, we have estimated that on an average day, there will be no more than 2 or 3 
tractor trailers, approximately 5 single unit trucks and possibly 15 to 20 box 
trucks/vans accessing the site. 
 
Under the current conditions, according to information provided by the applicant, 
the Wenner Bread plant currently generates an average of 25 tractor trailers and 2 or 
3 box trucks/vans per day. Based on this level of activity, it is anticipated that the 
overall number of trucks generated by the proposed shopping center will be no more 
than the existing use. Furthermore, it should also be noted that the majority of the 
trucks serving the shopping center will be either single unit vehicles or box 

 
INTERSECTIONS 

 

CRITICAL 

APPROACH 

AM PEAK MIDDAY PEAK PM PEAK SAT PEAK 

Delay LOS Delay LOS Delay LOS Delay LOS 

 
Sylvan Avenue@ Rajon Road  

 
EB 8.8 A 10.7 B 11.3 B 11.4 B 
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trucks/vans while the majority of the trucks currently accessing the site are 18 wheel 
tractor trailers. It can be argued that this is actually a reduction in truck impacts as a 
result of the proposed action.  
 
In regard to truck routes to and from the site, it is anticipated that some of the trucks 
accessing the site will be coming from centralized distribution warehouses, often on a 
set delivery schedule. Others will likely be from local distributors who are servicing 
multiple commercial establishments throughout the area. A third category of trucks 
is the typical FedEx, UPS, US Postal Service box type delivery trucks. Figures 23 and 
24 depict the anticipated truck routes to and from the site on an aerial photograph of 
the area. It is clear from these figures that regardless of where the trucks originated 
or where they are going when they leave the site, they have direct access to and from 
the site via the existing arterial highway network and Sylvan Avenue. Which of the 
depicted routes trucks actually take will depend on the location of their home base or 
their previous delivery location and their destination after they leave the subject site.  
 
It is also clear from the aerial photographs that the only residential streets in the 
immediate area which could potentially be impacted are Church Street and Sylvan 
Avenue. Since the site plan incorporates direct access from the Sunrise Highway 
South Service Road, there would be no advantage for trucks accessing the site to 
enter Church Street. Upon leaving the site, most of the trucks will have to pass 
through the Sunrise Highway/Nicolls Road interchange. The shortest distance from 
the site to the interchange would be Sylvan Avenue to Church Street to Nicolls Road 
north. Therefore, it is unlikely that truckers will take the longer and more circuitous 
route onto Church Street and then onto the South Service Road toward the 
interchange. East of Nicolls Road, Church Street has been posted by the Town of Islip 
with a 5,000 pound weight restriction. In terms of Sylvan Avenue, north of Church 
Street it already serves industrial properties on both sides up to Rajon Road. South of 
Church Street it is residential in nature and is also posted with a weight restriction at 
Montauk Highway. Additionally, at the intersection of Church Street it is 
channelized to physically prevent traffic approaching in any direction from entering 
the street. The posted restriction at the south end and the channelization at the north 
end will preclude trucks from using the south section of Sylvan Avenue as a bypass 
to Nicolls Road.  
 
Finally, we are not aware of any existing problems on local streets involving trucks 
associated with the current operation on the subject site or any of the other industrial 
uses in the immediate area utilizing any local streets. Based on the above, there is no 
reason to expect that this will become a problem in the future. 
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5 
Conclusions 

Based on the results of the analyses conducted for the purposes of this report, we 
have arrived at the following conclusions: 
 

 The proposed shopping center will generate moderate amounts of traffic, during 
the mid-day, PM and Saturday peak hours.   

 The adjacent roadways and key intersections can accommodate the projected 
additional traffic volumes and will operate satisfactorily provided that the 
recommended mitigation measures are implemented. 

 The proposed site access driveways provide satisfactory ingress and egress to the 
site and will operate satisfactorily during all time periods analyzed.  

 Overall, the proposed shopping center will not have a significant adverse impact 
on the surrounding roadway network. 
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  Appendix A  

   Appendix A 
 
 
 
Description 

Turning Movement Counts
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Level of Service Definitions 
 

Signal Controlled Intersections 
 
The level of service and capacity of a signalized intersection are the criteria by which 
the quality of traffic service is measured. The levels of service range between level of 
service A (relatively congestion-free) and level of service F (congested). 
 
The capacity of a signalized intersection is based upon the concepts of saturation 
flow and saturation flow rate. This is the maximum rate of flow that can pass 
through a given lane group under prevailing traffic and roadway conditions. The 
volume-to-capacity ratio is the ratio of the traffic flow for a given lane group or 
approach to the capacity. A V/C ratio of 1.0 indicates that the flow rate equals the 
capacity. Values over 1.0 indicate a temporary excess of demand. This does not 
necessarily indicate an intersection failure. 
 
The level of service of a signalized intersection is evaluated on the basis of average 
control delay per vehicle for various movements within the intersection. The control 
delay is a function of the arrivals, delay from queuing and over saturation. 
 
The following general statements may be made regarding the level of service of a 
signalized intersection. 
 
 Level of service A describes operations with a very low delay. This occurs when 

progression is extremely favorable and most vehicles arrive during the green 
phase. Most vehicles do not stop at all. Short traffic signal cycles may contribute 
to low delay 

 Level of service B generally occurs with good progression and/or short traffic 
signal cycle lengths. More vehicles stop than for level of service A, causing 
higher average delays 

 Level of service C has higher delays than level of service B. These higher delays 
may result from fair progression and/or longer cycle lengths. Individual cycle 
failures, where motorists are required to wait through an entire signal cycle, may 
begin to appear in this level. The number of vehicles stopping is significant at 
this level, although many still pass through the intersection without stopping 

 Level of service D means the influence of congestion has become more 
noticeable. Longer delays may result from some combination of unfavorable 
progression, long cycle lengths or high volume to capacity ratios. Many vehicles 
stop and the proportion of vehicles not stopping declines. Individual cycle 
failures are noticeable 

 Level of service E is considered the limit of acceptable delay. These high delay 
values generally indicate poor progression, long cycle lengths and high volume 
to capacity ratios. Individual cycle failures are frequent occurrences 
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 Level of Service F has delays that are considered unacceptable to most drivers. 
This condition often occurs with over saturations, i.e., when arrival flow rates 
exceed the capacity of the intersection. It may occur at volume to capacity ratios 
below 1.0 with many individual cycle failures. Poor progression and long cycle 
lengths may also be major contributing causes to such delay levels 
 

The following average stopped delays are utilized to determine intersection and 
approach roadway levels of service for signalized intersections: 
   

LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC) 

A < 10.0 
B > 10.0 and < 20.0 
C > 20.0 and < 35.0 
D > 35.0 and < 55.0 
E > 55.0 and < 80.0 
F > 80.0 

 
Two Way Stop Controlled Intersections 

 
The level of service and capacity of a two-way stop controlled (TWSC) intersection 
are the criteria that are used to measure the quality of the traffic operations.  The 
levels of service range between level of service A (relatively congestion-free) and 
level of service F (very congested). 
 
The right of way at the TWSC intersection is controlled by stop signs on two 
opposing minor-street approaches (or on one leg of a “T”-type intersection).  The 
capacity of a controlled approach is based on the distribution of gaps in the major 
street traffic flow, driver judgment in selecting a gap through which to execute the 
desired maneuver and the follow up time required by each driver in a queue. 
 
The level of service for the subject lane group movement of an approach of a TWSC 
intersection is evaluated based on the average total delay per vehicle.  Control delay 
is a function of the capacity of the approach and the degree of saturation. It is defined 
as the total elapsed time from the time a vehicle stops at the end of the queue to the 
time the vehicle departs from the stop line. This includes the time required for the 
vehicle to travel from the end of the queue position to the first-in-queue position, 
including deceleration of vehicles from free-flow speed to the speed of vehicles in the 
queue.  The average approach delay for all vehicles on a particular approach is 
computed as the weighted average of the control delay estimates for each individual 
movement on the approach. 
 
The following levels of average control delay are used to determine approach levels 
of service: 
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LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC) 

A < 10.0 

B > 10.0 and < 15.0 
C > 15.0 and < 25.0 
D > 25.0 and < 35.0 
E > 35.0 and < 50.0 
F > 50.0 

 
While the level of service criteria are applied to each approach of a TWSC 
intersection, the average delay for an entire intersection can be calculated by taking a 
weighted average of the vehicles stopped on the minor approaches and the vehicles 
in the major street traffic flow, which suffer no delays.  This total average control 
delay provides a means of comparison for two intersections. 
 

All Way Stop Controlled Intersections 
 
The level of service and capacity of an all way stop controlled (AWSC) intersection 
are the criteria by which the quality of traffic service is measured.  The levels of 
service range between level of service A (relatively congestion-free) and level of 
service F (very congested). 
 
The key variable in determining the capacity of an AWSC intersection is the 
distribution of traffic volumes among the approaches.  Under ideal conditions traffic 
would be evenly distributed among the approaches. The flow rate for any given 
approach increases as the traffic decreases on the other approaches, allowing a 
smaller headway between vehicles departing from the stop line. 
 
The capacity of each approach is computed under the assumption that the flows on 
the opposing and conflicting approaches are constant. The level of service of an 
AWSC intersection is evaluated based on the average total delay per vehicle.  Total 
delay is defined as the total elapsed time from when a vehicle stops at the end of a 
queue until the vehicle departs from the stop line.  This includes the time required 
for the vehicle to travel from the end of the queue position to the first-in-queue 
position, including deceleration of vehicles from free-flow speed to the speed of 
vehicles in the queue. This delay is based on the flow rate for each approach.  As 
indicated above, the flow rate and therefore the delay, is directly proportional to the 
distribution of vehicles among the approaches. 

 
The following levels of average control delay are used to determine approach levels 
of service: 
 

LEVEL OF SERVICE CONTROL DELAY PER VEHICLE (SEC) 

A < 10.0 
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B > 10.0 and < 15.0 
C > 15.0 and < 25.0 
D > 25.0 and < 35.0 
E > 35.0 and < 50.0 
F > 50.0 

 
The average control delay is the most effective measure for indicating the 
performance of an AWSC intersection because it can readily be measured by a 
transportation analyst and can be clearly communicated to a lay person.  In addition, 
the use of delay will result in a consistent measure for both signalized and 
unsignalized intersections.  While both types of intersections are evaluated in terms 
of average delay, the level of service criteria are different.  This is due to drivers who 
expect different levels of performance from different types of intersection controls.  
Since signalized intersections are designed to carry higher traffic volumes compared 
with AWSC intersections, higher levels of control delay are more acceptable at 
signalized intersections for the same level of service. 
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1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 141 259 88 327 270 0 0 99 262
Satd. Flow (prot) 0 0 0 1719 3438 1538 3400 3505 0 0 3252 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1719 3438 1538 3400 3505 0 0 3252 1455
Satd. Flow (RTOR) 102 208
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.25 0.25 0.25 0.86 0.86 0.86 0.84 0.84 0.84 0.89 0.89 0.89
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 11% 11%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 164 301 102 389 321 0 0 111 294
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 18.9 18.9 18.9 16.0 47.1 41.1 41.1
Actuated g/C Ratio 0.19 0.19 0.19 0.16 0.47 0.41 0.41
v/c Ratio 0.50 0.46 0.27 0.72 0.19 0.08 0.41
Control Delay 40.6 37.4 8.0 55.2 25.1 2.9 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.5
Total Delay 40.6 37.4 8.0 55.2 25.1 2.9 7.0
LOS D D A E C A A
Approach Delay 33.0 41.6 5.9
Approach LOS C D A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.72
Intersection Signal Delay: 30.1 Intersection LOS: C
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 210 78 104 0 0 0 0 387 140 38 202 0
Satd. Flow (prot) 1616 3343 1495 0 0 0 0 3471 1501 1678 3471 0
Flt Permitted 0.950 0.456
Satd. Flow (perm) 1616 3343 1495 0 0 0 0 3471 1501 805 3471 0
Satd. Flow (RTOR) 121 171
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.86 0.86 0.86 0.25 0.25 0.25 0.25 0.82 0.82 0.78 0.78 0.25
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 8% 8% 8% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 244 91 121 0 0 0 0 472 171 49 259 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 23.4 23.4 23.4 46.8 46.8 63.6 63.6
Actuated g/C Ratio 0.23 0.23 0.23 0.47 0.47 0.64 0.64
v/c Ratio 0.65 0.12 0.27 0.29 0.22 0.08 0.12
Control Delay 41.6 28.2 6.5 20.0 4.4 9.1 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.6 28.2 6.5 20.0 4.4 9.1 8.1
LOS D C A B A A A
Approach Delay 29.6 15.8 8.2
Approach LOS C B A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 48.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Existing 2009
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 273 60 34 81 21 176 4 775 1 66 546 79
Satd. Flow (prot) 1601 1594 0 1694 1597 0 1736 3471 1553 1546 3202 1580
Flt Permitted 0.563 0.670 0.950 0.950
Satd. Flow (perm) 949 1594 0 1195 1597 0 1736 3471 1553 1546 3202 1580
Satd. Flow (RTOR) 18 217 1 78
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.69 0.69 0.69 0.81 0.81 0.81 0.94 0.94 0.94 0.75 0.75 0.75
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 9% 9% 9% 3% 3% 3% 4% 4% 4% 9% 9% 9%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 396 136 0 100 243 0 4 824 1 88 728 105
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 29.1 29.1 29.1 29.1 4.3 26.2 80.7 8.7 35.7 80.7
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.05 0.32 1.00 0.11 0.44 1.00
v/c Ratio 1.16 0.23 0.23 0.34 0.04 0.73 0.00 0.53 0.51 0.07
Control Delay 128.4 20.2 24.0 6.4 42.5 29.1 0.0 48.4 17.5 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 128.4 20.2 24.0 6.4 42.5 29.1 0.0 48.4 17.5 0.1
LOS F C C A D C A D B A
Approach Delay 100.7 11.5 29.1 18.5
Approach LOS F B C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 80.7
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.16
Intersection Signal Delay: 37.6 Intersection LOS: D
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Existing 2009
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1388 88 0 0 0 13
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.86 0.86 0.25 0.25 0.25 0.43
Hourly flow rate (vph) 1614 102 0 0 0 30
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 1716 1614 807
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1716 1614 807
tC, single (s) 4.1 6.8 7.1
tC, 2 stage (s)
tF (s) 2.2 3.5 3.4
p0 queue free % 100 100 90
cM capacity (veh/h) 365 95 312

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 807 807 102 30
Volume Left 0 0 0 0
Volume Right 0 0 102 30
cSH 1700 1700 1700 312
Volume to Capacity 0.47 0.47 0.06 0.10
Queue Length 95th (ft) 0 0 0 8
Control Delay (s) 0.0 0.0 0.0 17.8
Lane LOS C
Approach Delay (s) 0.0 17.8
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15



5: Church Street & Sylvan Road Existing 2009
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 33 122 0 0 17 87 0 0 209 36 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.60 0.60 0.25 0.25 0.73 0.73 0.25 0.25 0.60 0.85 0.25 0.25
Hourly flow rate (vph) 55 203 0 0 23 119 0 0 348 42 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) 382
pX, platoon unblocked
vC, conflicting volume 142 203 396 456 203 745 396 83
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 142 203 396 456 203 745 396 83
tC, single (s) 4.2 4.2 7.1 6.5 6.2 7.5 6.9 6.6
tC, 2 stage (s)
tF (s) 2.3 2.3 3.5 4.0 3.3 3.9 4.4 3.7
p0 queue free % 96 100 100 100 58 73 100 100
cM capacity (veh/h) 1416 1300 542 477 830 159 463 872

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 258 142 348 42 0
Volume Left 55 0 0 42 0
Volume Right 0 119 348 0 0
cSH 1416 1700 830 159 1700
Volume to Capacity 0.04 0.08 0.42 0.27 0.00
Queue Length 95th (ft) 3 0 52 25 0
Control Delay (s) 1.9 0.0 12.4 35.6 0.0
Lane LOS A B E A
Approach Delay (s) 1.9 0.0 12.4 35.6
Approach LOS B E

Intersection Summary
Average Delay 8.0
Intersection Capacity Utilization 34.5% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 307 451 79 323 370 0 0 328 237
Satd. Flow (prot) 0 0 0 1770 3539 1583 3400 3505 0 0 3471 1553
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3400 3505 0 0 3471 1553
Satd. Flow (RTOR) 87 102
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.25 0.25 0.25 0.91 0.91 0.91 0.95 0.95 0.25 0.25 0.94 0.94
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 4% 4% 4%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 337 496 87 340 389 0 0 349 252
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 27.2 27.2 27.2 16.0 38.8 32.8 32.8
Actuated g/C Ratio 0.27 0.27 0.27 0.16 0.39 0.33 0.33
v/c Ratio 0.70 0.52 0.18 0.62 0.29 0.31 0.44
Control Delay 40.8 32.4 6.7 42.0 22.7 6.4 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.2 0.8
Total Delay 40.8 32.4 6.7 42.0 22.7 6.7 7.9
LOS D C A D C A A
Approach Delay 33.0 31.7 7.2
Approach LOS C C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.89
Intersection Signal Delay: 25.7 Intersection LOS: C
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 388 240 139 0 0 0 0 305 190 255 380 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3505 1516 1711 3539 0
Flt Permitted 0.950 0.534
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3505 1516 962 3539 0
Satd. Flow (RTOR) 145 207
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.25 0.25 0.25 0.25 0.92 0.92 0.95 0.95 0.95
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 404 250 145 0 0 0 0 332 207 268 400 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 33.3 33.3 33.3 32.7 32.7 53.7 53.7
Actuated g/C Ratio 0.33 0.33 0.33 0.33 0.33 0.54 0.54
v/c Ratio 0.71 0.21 0.23 0.29 0.33 0.43 0.21
Control Delay 35.5 23.1 4.3 27.6 5.9 21.4 15.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 23.1 4.3 27.6 5.9 21.4 15.9
LOS D C A C A C B
Approach Delay 26.0 19.3 18.1
Approach LOS C B B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 63.2% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Existing 2009
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 128 41 93 12 3 103 24 669 8 70 630 61
Satd. Flow (prot) 1586 1496 0 1678 1560 0 1752 3505 1568 1589 3292 1625
Flt Permitted 0.678 0.649 0.950 0.950
Satd. Flow (perm) 1132 1496 0 1146 1560 0 1752 3505 1568 1589 3292 1625
Satd. Flow (RTOR) 72 120 7 52
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.78 0.78 0.78 0.86 0.86 0.86 0.85 0.85 0.85 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 10% 10% 10% 4% 4% 4% 3% 3% 3% 6% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 164 172 0 14 123 0 28 787 9 75 677 66
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 16.2 16.2 16.2 16.2 5.4 24.6 65.7 7.7 30.9 65.7
Actuated g/C Ratio 0.25 0.25 0.25 0.25 0.08 0.37 1.00 0.12 0.47 1.00
v/c Ratio 0.59 0.41 0.05 0.26 0.19 0.60 0.01 0.41 0.44 0.04
Control Delay 33.3 17.1 21.8 6.8 37.1 20.8 0.0 37.9 14.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.3 17.1 21.8 6.8 37.1 20.8 0.0 37.9 14.7 0.0
LOS C B C A D C A D B A
Approach Delay 25.0 8.3 21.2 15.6
Approach LOS C A C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 65.7
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Existing 2009
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1521 114 0 0 0 4
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.25 0.25 0.25 0.50
Hourly flow rate (vph) 1635 123 0 0 0 8
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 1758 1635 818
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1758 1635 818
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 97
cM capacity (veh/h) 352 92 319

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 818 818 123 8
Volume Left 0 0 0 0
Volume Right 0 0 123 8
cSH 1700 1700 1700 319
Volume to Capacity 0.48 0.48 0.07 0.03
Queue Length 95th (ft) 0 0 0 2
Control Delay (s) 0.0 0.0 0.0 16.6
Lane LOS C
Approach Delay (s) 0.0 16.6
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15



5: Church Street & Sylvan Road Existing 2009
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 6 96 0 0 35 53 0 0 87 79 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.69 0.69 0.69 0.71 0.71 0.71 0.84 0.84 0.84 0.69 0.69 0.69
Hourly flow rate (vph) 9 139 0 0 49 75 0 0 104 114 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) 382
pX, platoon unblocked
vC, conflicting volume 124 139 243 280 139 347 243 87
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 124 139 243 280 139 347 243 87
tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.3 6.7 6.4
tC, 2 stage (s)
tF (s) 2.2 2.4 3.6 4.1 3.4 3.7 4.2 3.5
p0 queue free % 99 100 100 100 88 77 100 100
cM capacity (veh/h) 1444 1346 699 617 898 507 625 924

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 148 124 104 76 38
Volume Left 9 0 0 76 38
Volume Right 0 75 104 0 0
cSH 1444 1700 898 507 507
Volume to Capacity 0.01 0.07 0.12 0.15 0.08
Queue Length 95th (ft) 0 0 10 13 6
Control Delay (s) 0.5 0.0 9.5 13.4 12.7
Lane LOS A A B B
Approach Delay (s) 0.5 0.0 9.5 13.1
Approach LOS A B

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 25.1% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 371 427 108 331 463 0 0 389 263
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 120 105
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.25 0.25 0.25 0.90 0.90 0.90 0.89 0.89 0.89 0.25 0.86 0.86
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 412 474 120 372 520 0 0 452 306
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 31.0 53.0 0.0 0.0 48.0 48.0
Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 31.3% 27.0% 46.1% 0.0% 0.0% 41.7% 41.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 29.8 29.8 29.8 25.0 47.2 36.2 36.2
Actuated g/C Ratio 0.26 0.26 0.26 0.22 0.41 0.31 0.31
v/c Ratio 0.90 0.52 0.24 0.50 0.36 0.41 0.54
Control Delay 65.0 38.8 7.2 39.8 24.7 9.0 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.8 1.9
Total Delay 65.0 38.8 7.2 39.8 24.7 9.8 9.2
LOS E D A D C A A
Approach Delay 45.8 31.0 9.6
Approach LOS D C A

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.46
Intersection Signal Delay: 30.5 Intersection LOS: C
Intersection Capacity Utilization 55.7% ICU Level of Service B
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 26.0 22.0
Total Split (%) 23% 19%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 447 384 298 0 0 0 0 347 211 210 550 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3539 1531 1711 3539 0
Flt Permitted 0.950 0.493
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3539 1531 888 3539 0
Satd. Flow (RTOR) 230 229
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.25 0.25 0.25 0.25 0.92 0.92 0.87 0.87 0.25
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 491 422 327 0 0 0 0 377 229 241 632 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 46.0 46.0 21.0 67.0 0.0
Total Split (%) 41.7% 41.7% 41.7% 0.0% 0.0% 0.0% 0.0% 40.0% 40.0% 18.3% 58.3% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 39.6 39.6 39.6 41.4 41.4 62.4 62.4
Actuated g/C Ratio 0.34 0.34 0.34 0.36 0.36 0.54 0.54
v/c Ratio 0.83 0.35 0.47 0.30 0.33 0.41 0.33
Control Delay 48.2 28.7 10.9 27.6 4.8 25.3 21.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.2 28.7 10.9 27.6 4.8 25.3 21.4
LOS D C B C A C C
Approach Delay 31.7 19.0 22.5
Approach LOS C B C

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 43 (37%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 25.9 Intersection LOS: C
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Existing 2009
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 182 212 152 29 5 106 2 774 13 161 876 24
Satd. Flow (prot) 1694 1671 0 1694 1581 0 1770 3539 1583 1636 3388 1672
Flt Permitted 0.674 0.206 0.950 0.950
Satd. Flow (perm) 1202 1671 0 367 1581 0 1770 3539 1583 1636 3388 1672
Satd. Flow (RTOR) 23 123 11 15
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.77 0.77 0.77 0.86 0.86 0.86 0.88 0.88 0.88 0.97 0.97 0.97
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 2% 2% 2% 3% 3% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 236 472 0 34 129 0 2 880 15 166 903 25
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 28.9 28.9 28.9 28.9 4.2 29.0 90.5 13.4 45.8 90.5
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.05 0.32 1.00 0.15 0.51 1.00
v/c Ratio 0.62 0.86 0.29 0.22 0.02 0.78 0.01 0.68 0.53 0.01
Control Delay 37.4 47.0 35.9 7.1 47.0 33.3 0.0 52.5 16.3 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.4 47.0 35.9 7.1 47.0 33.3 0.0 52.5 16.3 0.0
LOS D D D A D C A D B A
Approach Delay 43.8 13.1 32.8 21.5
Approach LOS D B C C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 90.5
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 30.1 Intersection LOS: C
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Existing 2009
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1796 199 0 0 0 2
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.25 0.25 0.25 0.50
Hourly flow rate (vph) 2018 224 0 0 0 4
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 2242 2018 1009
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2242 2018 1009
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 98
cM capacity (veh/h) 227 51 238

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 1009 1009 224 4
Volume Left 0 0 0 0
Volume Right 0 0 224 4
cSH 1700 1700 1700 238
Volume to Capacity 0.59 0.59 0.13 0.02
Queue Length 95th (ft) 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 20.4
Lane LOS C
Approach Delay (s) 0.0 20.4
Approach LOS C

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15



5: Church Street & Sylvan Road Existing 2009
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 9 350 0 0 13 18 0 0 93 103 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.72 0.72 0.72 0.25 0.53 0.53 0.25 0.25 0.73 0.63 0.25 0.63
Hourly flow rate (vph) 12 486 0 0 25 34 0 0 127 163 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) 382
pX, platoon unblocked
vC, conflicting volume 58 486 553 570 486 680 553 42
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 58 486 553 570 486 680 553 42
tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.2 6.6 6.3
tC, 2 stage (s)
tF (s) 2.2 2.4 3.6 4.1 3.4 3.6 4.1 3.4
p0 queue free % 99 100 100 100 78 41 100 100
cM capacity (veh/h) 1546 994 435 423 573 278 432 1018

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 499 58 127 109 54
Volume Left 12 0 0 109 54
Volume Right 0 34 127 0 0
cSH 1546 1700 573 278 278
Volume to Capacity 0.01 0.03 0.22 0.39 0.20
Queue Length 95th (ft) 1 0 21 45 18
Control Delay (s) 0.3 0.0 13.1 26.1 21.1
Lane LOS A B D C
Approach Delay (s) 0.3 0.0 13.1 24.4
Approach LOS B C

Intersection Summary
Average Delay 6.8
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 424 569 107 417 491 0 0 388 260
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 119 50
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.25 0.25 0.25 0.90 0.90 0.90 0.91 0.91 0.25 0.25 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 471 632 119 458 540 0 0 426 286
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 30.0 30.0 30.0 16.0 36.0 30.0 30.0
Actuated g/C Ratio 0.30 0.30 0.30 0.16 0.36 0.30 0.30
v/c Ratio 0.89 0.60 0.21 0.83 0.42 0.40 0.56
Control Delay 53.9 32.6 6.0 54.1 27.5 8.4 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.5 1.1
Total Delay 53.9 32.6 6.0 54.1 27.5 8.9 9.2
LOS D C A D C A A
Approach Delay 38.2 39.7 9.0
Approach LOS D D A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.73
Intersection Signal Delay: 31.7 Intersection LOS: C
Intersection Capacity Utilization 61.1% ICU Level of Service B
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Existing 2009
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 427 316 202 0 0 0 0 481 286 280 532 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3539 1531 1711 3539 0
Flt Permitted 0.950 0.357
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3539 1531 643 3539 0
Satd. Flow (RTOR) 207 321
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.25 0.25 0.25 0.25 0.89 0.89 0.91 0.91 0.25
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 474 351 224 0 0 0 0 540 321 308 585 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 37.0 37.0 37.0 29.0 29.0 50.0 50.0
Actuated g/C Ratio 0.37 0.37 0.37 0.29 0.29 0.50 0.50
v/c Ratio 0.75 0.27 0.31 0.53 0.48 0.64 0.33
Control Delay 35.0 21.8 4.7 33.2 6.2 33.5 20.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 21.8 4.7 33.2 6.2 33.5 20.6
LOS C C A C A C C
Approach Delay 24.1 23.1 25.0
Approach LOS C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.75
Intersection Signal Delay: 24.1 Intersection LOS: C
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Existing 2009
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 76 72 61 36 14 133 6 812 38 110 705 10
Satd. Flow (prot) 1711 1676 0 1711 1609 0 1770 3539 1583 1652 3421 1689
Flt Permitted 0.642 0.662 0.950 0.950
Satd. Flow (perm) 1156 1676 0 1192 1609 0 1770 3539 1583 1652 3421 1689
Satd. Flow (RTOR) 28 162 30 7
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.89 0.89 0.89 0.82 0.82 0.82 0.90 0.90 0.90 0.88 0.88 0.88
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 85 150 0 44 179 0 7 902 42 125 801 11
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 11.5 11.5 11.5 11.5 4.5 26.0 67.1 9.8 39.5 67.1
Actuated g/C Ratio 0.17 0.17 0.17 0.17 0.07 0.39 1.00 0.15 0.59 1.00
v/c Ratio 0.43 0.49 0.22 0.44 0.06 0.66 0.03 0.52 0.40 0.01
Control Delay 34.6 28.0 29.4 10.4 37.8 20.3 0.0 37.6 9.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.6 28.0 29.4 10.4 37.8 20.3 0.0 37.6 9.1 0.0
LOS C C C B D C A D A A
Approach Delay 30.4 14.1 19.6 12.8
Approach LOS C B B B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 67.1
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 17.4 Intersection LOS: B
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Existing 2009
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1800 96 0 0 0 17
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.99 0.99 0.25 0.25 0.25 0.50
Hourly flow rate (vph) 1818 97 0 0 0 34
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 1915 1818 909
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1915 1818 909
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 88
cM capacity (veh/h) 305 69 278

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 909 909 97 34
Volume Left 0 0 0 0
Volume Right 0 0 97 34
cSH 1700 1700 1700 278
Volume to Capacity 0.53 0.53 0.06 0.12
Queue Length 95th (ft) 0 0 0 10
Control Delay (s) 0.0 0.0 0.0 19.8
Lane LOS C
Approach Delay (s) 0.0 19.8
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15



5: Church Street & Sylvan Road Existing 2009
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 8 128 0 0 14 16 0 0 60 21 0 1
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.54 0.54 0.54 0.70 0.70 0.70 0.82 0.82 0.82 0.48 0.48 0.48
Hourly flow rate (vph) 15 237 0 0 20 23 0 0 73 44 0 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 382
pX, platoon unblocked
vC, conflicting volume 43 237 300 310 237 371 298 31
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 43 237 300 310 237 371 298 31
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
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 % 99 100 100 100 91 92 100 100
cM capacity (veh/h) 1566 1318 646 599 802 528 608 1043

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 252 43 73 29 17
Volume Left 15 0 0 29 15
Volume Right 0 23 73 0 2
cSH 1566 1700 802 528 563
Volume to Capacity 0.01 0.03 0.09 0.06 0.03
Queue Length 95th (ft) 1 0 8 4 2
Control Delay (s) 0.5 0.0 9.9 12.2 11.6
Lane LOS A A B B
Approach Delay (s) 0.5 0.0 9.9 12.0
Approach LOS A B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 24.2% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 154 283 96 357 295 0 0 111 286
Satd. Flow (prot) 0 0 0 1719 3438 1538 3400 3505 0 0 3252 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1719 3438 1538 3400 3505 0 0 3252 1455
Satd. Flow (RTOR) 104 202
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 11% 11%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 167 308 104 388 321 0 0 121 311
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 19.3 19.3 19.3 16.0 46.7 40.7 40.7
Actuated g/C Ratio 0.19 0.19 0.19 0.16 0.47 0.41 0.41
v/c Ratio 0.50 0.47 0.27 0.71 0.20 0.09 0.44
Control Delay 40.3 37.1 7.8 54.6 24.9 3.3 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.6
Total Delay 40.3 37.1 7.8 54.6 24.9 3.3 8.7
LOS D D A D C A A
Approach Delay 32.8 41.2 7.2
Approach LOS C D A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 29.8 Intersection LOS: C
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 229 88 114 0 0 0 0 420 153 44 220 0
Satd. Flow (prot) 1616 3343 1495 0 0 0 0 3471 1501 1678 3471 0
Flt Permitted 0.950 0.465
Satd. Flow (perm) 1616 3343 1495 0 0 0 0 3471 1501 821 3471 0
Satd. Flow (RTOR) 124 166
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 8% 8% 8% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 249 96 124 0 0 0 0 457 166 48 239 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 23.8 23.8 23.8 46.4 46.4 63.2 63.2
Actuated g/C Ratio 0.24 0.24 0.24 0.46 0.46 0.63 0.63
v/c Ratio 0.65 0.12 0.28 0.28 0.21 0.08 0.11
Control Delay 41.4 28.0 6.4 20.1 4.5 9.1 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.4 28.0 6.4 20.1 4.5 9.1 8.1
LOS D C A C A A A
Approach Delay 29.4 15.9 8.3
Approach LOS C B A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road No Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 308 67 41 88 6 192 24 846 1 72 596 91
Satd. Flow (prot) 1601 1589 0 1694 1577 0 1736 3471 1553 1546 3202 1580
Flt Permitted 0.598 0.681 0.950 0.950
Satd. Flow (perm) 1008 1589 0 1214 1577 0 1736 3471 1553 1546 3202 1580
Satd. Flow (RTOR) 20 209 1 82
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.92 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 9% 9% 9% 3% 3% 3% 4% 4% 4% 9% 9% 9%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 335 118 0 96 216 0 26 900 1 78 648 99
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 29.2 29.2 29.2 29.2 5.4 28.1 82.4 8.3 34.8 82.4
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.07 0.34 1.00 0.10 0.42 1.00
v/c Ratio 0.94 0.21 0.22 0.31 0.23 0.76 0.00 0.50 0.48 0.06
Control Delay 66.4 20.3 24.9 5.6 45.4 29.3 0.0 49.2 18.8 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.4 20.3 24.9 5.6 45.4 29.3 0.0 49.2 18.8 0.1
LOS E C C A D C A D B A
Approach Delay 54.4 11.5 29.7 19.4
Approach LOS D B C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 82.4
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 28.5 Intersection LOS: C
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street No Build 2013
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1515 101 0 0 0 20
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1647 110 0 0 0 22
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 1757 1647 823
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1757 1647 823
tC, single (s) 4.1 6.8 7.1
tC, 2 stage (s)
tF (s) 2.2 3.5 3.4
p0 queue free % 100 100 93
cM capacity (veh/h) 352 90 304

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 823 823 110 22
Volume Left 0 0 0 0
Volume Right 0 0 110 22
cSH 1700 1700 1700 304
Volume to Capacity 0.48 0.48 0.06 0.07
Queue Length 95th (ft) 0 0 0 6
Control Delay (s) 0.0 0.0 0.0 17.7
Lane LOS C
Approach Delay (s) 0.0 17.7
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15



5: Church Street & Sylvan Road No Build 2013
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 46 138 0 0 27 95 0 0 228 39 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 150 0 0 29 103 0 0 248 42 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) 382
pX, platoon unblocked
vC, conflicting volume 133 150 331 383 150 579 331 81
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 133 150 331 383 150 579 331 81
tC, single (s) 4.2 4.2 7.1 6.5 6.2 7.5 6.5 6.6
tC, 2 stage (s)
tF (s) 2.3 2.3 3.5 4.0 3.3 3.9 4.0 3.7
p0 queue free % 96 100 100 100 72 84 100 100
cM capacity (veh/h) 1428 1361 600 527 889 260 571 874

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 200 133 248 42 0
Volume Left 50 0 0 42 0
Volume Right 0 103 248 0 0
cSH 1428 1700 889 260 1700
Volume to Capacity 0.04 0.08 0.28 0.16 0.00
Queue Length 95th (ft) 3 0 29 14 0
Control Delay (s) 2.1 0.0 10.6 21.6 0.0
Lane LOS A B C A
Approach Delay (s) 2.1 0.0 10.6 21.6
Approach LOS B C

Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 37.3% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 335 492 86 352 404 0 0 364 259
Satd. Flow (prot) 0 0 0 1770 3539 1583 3400 3505 0 0 3471 1553
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3400 3505 0 0 3471 1553
Satd. Flow (RTOR) 93 84
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95 0.94 0.94 0.94
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 4% 4% 4%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 364 535 93 371 425 0 0 387 276
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 27.8 27.8 27.8 16.0 38.2 32.2 32.2
Actuated g/C Ratio 0.28 0.28 0.28 0.16 0.38 0.32 0.32
v/c Ratio 0.74 0.54 0.18 0.68 0.32 0.35 0.50
Control Delay 42.4 32.6 6.5 44.0 23.6 6.9 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.3 1.1
Total Delay 42.4 32.6 6.5 44.0 23.6 7.2 10.2
LOS D C A D C A B
Approach Delay 33.7 33.1 8.4
Approach LOS C C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.04
Intersection Signal Delay: 26.7 Intersection LOS: C
Intersection Capacity Utilization 54.7% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 423 267 152 0 0 0 0 333 207 284 414 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3505 1516 1711 3539 0
Flt Permitted 0.950 0.504
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3505 1516 908 3539 0
Satd. Flow (RTOR) 158 225
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 441 278 158 0 0 0 0 362 225 299 436 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 35.1 35.1 35.1 30.9 30.9 51.9 51.9
Actuated g/C Ratio 0.35 0.35 0.35 0.31 0.31 0.52 0.52
v/c Ratio 0.73 0.22 0.24 0.33 0.36 0.51 0.24
Control Delay 35.5 22.2 4.1 29.3 6.0 25.1 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.5 22.2 4.1 29.3 6.0 25.1 17.5
LOS D C A C A C B
Approach Delay 25.6 20.4 20.6
Approach LOS C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road No Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 142 46 106 13 5 112 32 730 9 76 688 77
Satd. Flow (prot) 1586 1494 0 1678 1564 0 1752 3505 1568 1589 3292 1625
Flt Permitted 0.676 0.653 0.950 0.950
Satd. Flow (perm) 1129 1494 0 1153 1564 0 1752 3505 1568 1589 3292 1625
Satd. Flow (RTOR) 74 122 8 60
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 10% 10% 10% 4% 4% 4% 3% 3% 3% 6% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 154 165 0 14 127 0 35 793 10 82 740 83
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 15.7 15.7 15.7 15.7 5.7 24.8 65.6 8.0 29.0 65.6
Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.09 0.38 1.00 0.12 0.44 1.00
v/c Ratio 0.57 0.40 0.05 0.27 0.23 0.60 0.01 0.42 0.51 0.05
Control Delay 33.5 16.9 22.5 7.2 37.2 20.7 0.0 37.8 16.6 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 33.5 16.9 22.5 7.2 37.2 20.7 0.0 37.8 16.6 0.1
LOS C B C A D C A D B A
Approach Delay 24.9 8.7 21.1 17.0
Approach LOS C A C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 65.6
Natural Cycle: 55
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.60
Intersection Signal Delay: 19.2 Intersection LOS: B
Intersection Capacity Utilization 54.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street No Build 2013
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1660 134 0 0 0 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1785 144 0 0 0 11
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 1929 1785 892
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1929 1785 892
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 96
cM capacity (veh/h) 302 73 285

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 892 892 144 11
Volume Left 0 0 0 0
Volume Right 0 0 144 11
cSH 1700 1700 1700 285
Volume to Capacity 0.52 0.52 0.08 0.04
Queue Length 95th (ft) 0 0 0 3
Control Delay (s) 0.0 0.0 0.0 18.1
Lane LOS C
Approach Delay (s) 0.0 18.1
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15



5: Church Street & Sylvan Road No Build 2013
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 110 0 0 53 58 0 0 95 86 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 120 0 0 58 63 0 0 103 93 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) 382
pX, platoon unblocked
vC, conflicting volume 121 120 241 273 120 345 241 89
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 121 120 241 273 120 345 241 89
tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.3 6.7 6.4
tC, 2 stage (s)
tF (s) 2.2 2.4 3.6 4.1 3.4 3.7 4.2 3.5
p0 queue free % 99 100 100 100 89 82 100 100
cM capacity (veh/h) 1448 1369 698 620 921 508 623 921

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 136 121 103 62 31
Volume Left 16 0 0 62 31
Volume Right 0 63 103 0 0
cSH 1448 1700 921 508 508
Volume to Capacity 0.01 0.07 0.11 0.12 0.06
Queue Length 95th (ft) 1 0 9 10 5
Control Delay (s) 1.0 0.0 9.4 13.1 12.5
Lane LOS A A B B
Approach Delay (s) 1.0 0.0 9.4 12.9
Approach LOS A B

Intersection Summary
Average Delay 5.1
Intersection Capacity Utilization 27.3% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 405 466 118 361 505 0 0 431 287
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 128 90
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 440 507 128 392 549 0 0 468 312
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 31.0 53.0 0.0 0.0 48.0 48.0
Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 31.3% 27.0% 46.1% 0.0% 0.0% 41.7% 41.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 30.0 30.0 30.0 25.0 47.0 36.0 36.0
Actuated g/C Ratio 0.26 0.26 0.26 0.22 0.41 0.31 0.31
v/c Ratio 0.95 0.55 0.25 0.53 0.38 0.42 0.56
Control Delay 74.1 39.3 7.1 39.9 24.9 8.9 9.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.0 2.8
Total Delay 74.1 39.3 7.1 39.9 24.9 9.8 11.9
LOS E D A D C A B
Approach Delay 49.7 31.1 10.6
Approach LOS D C B

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.68
Intersection Signal Delay: 32.6 Intersection LOS: C
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 26.0 22.0
Total Split (%) 23% 19%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 488 424 325 0 0 0 0 377 230 235 594 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3539 1531 1711 3539 0
Flt Permitted 0.950 0.466
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3539 1531 839 3539 0
Satd. Flow (RTOR) 222 250
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 530 461 353 0 0 0 0 410 250 255 646 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 46.0 46.0 21.0 67.0 0.0
Total Split (%) 41.7% 41.7% 41.7% 0.0% 0.0% 0.0% 0.0% 40.0% 40.0% 18.3% 58.3% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 40.3 40.3 40.3 40.7 40.7 61.7 61.7
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.54 0.54
v/c Ratio 0.88 0.37 0.51 0.33 0.36 0.45 0.34
Control Delay 53.0 28.8 13.0 28.3 4.8 27.5 22.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.0 28.8 13.0 28.3 4.8 27.5 22.3
LOS D C B C A C C
Approach Delay 34.2 19.4 23.8
Approach LOS C B C

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 43 (37%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 70.1% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road No Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 201 222 170 32 7 116 8 845 14 176 956 36
Satd. Flow (prot) 1694 1667 0 1694 1585 0 1770 3539 1583 1636 3388 1672
Flt Permitted 0.671 0.251 0.950 0.950
Satd. Flow (perm) 1197 1667 0 448 1585 0 1770 3539 1583 1636 3388 1672
Satd. Flow (RTOR) 25 126 10 20
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 2% 2% 2% 3% 3% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 218 426 0 35 134 0 9 918 15 181 986 37
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 28.9 28.9 28.9 28.9 4.6 30.8 93.5 14.6 48.6 93.5
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.05 0.33 1.00 0.16 0.52 1.00
v/c Ratio 0.59 0.80 0.25 0.23 0.10 0.79 0.01 0.71 0.56 0.02
Control Delay 38.0 43.2 34.7 7.5 49.6 34.0 0.0 54.2 16.7 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 43.2 34.7 7.5 49.6 34.0 0.0 54.2 16.7 0.0
LOS D D C A D C A D B A
Approach Delay 41.4 13.1 33.6 21.9
Approach LOS D B C C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 93.5
Natural Cycle: 75
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street No Build 2013
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1960 227 0 0 0 8
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2130 247 0 0 0 9
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 2377 2130 1065
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2377 2130 1065
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 96
cM capacity (veh/h) 201 42 218

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 1065 1065 247 9
Volume Left 0 0 0 0
Volume Right 0 0 247 9
cSH 1700 1700 1700 218
Volume to Capacity 0.63 0.63 0.15 0.04
Queue Length 95th (ft) 0 0 0 3
Control Delay (s) 0.0 0.0 0.0 22.2
Lane LOS C
Approach Delay (s) 0.0 22.2
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 64.2% ICU Level of Service C
Analysis Period (min) 15



5: Church Street & Sylvan Road No Build 2013
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 18 387 0 0 29 20 0 0 102 112 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 421 0 0 32 22 0 0 111 122 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) 382
pX, platoon unblocked
vC, conflicting volume 53 421 502 513 421 613 502 42
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 53 421 502 513 421 613 502 42
tC, single (s) 4.1 4.3 7.1 6.5 6.2 7.2 6.6 6.3
tC, 2 stage (s)
tF (s) 2.2 2.4 3.5 4.0 3.3 3.6 4.1 3.4
p0 queue free % 99 100 100 100 82 63 100 100
cM capacity (veh/h) 1552 1053 473 457 631 326 460 1017

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 440 53 111 81 41
Volume Left 20 0 0 81 41
Volume Right 0 22 111 0 0
cSH 1552 1700 631 326 326
Volume to Capacity 0.01 0.03 0.18 0.25 0.12
Queue Length 95th (ft) 1 0 16 24 11
Control Delay (s) 0.4 0.0 11.9 19.7 17.6
Lane LOS A B C C
Approach Delay (s) 0.4 0.0 11.9 19.0
Approach LOS B C

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 463 621 117 455 535 0 0 427 284
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 127 40
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 503 675 127 495 582 0 0 464 309
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 30.0 30.0 30.0 16.0 36.0 30.0 30.0
Actuated g/C Ratio 0.30 0.30 0.30 0.16 0.36 0.30 0.30
v/c Ratio 0.95 0.64 0.23 0.90 0.46 0.44 0.61
Control Delay 63.6 33.5 5.9 60.2 28.2 8.3 8.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6 1.5
Total Delay 63.6 33.5 5.9 60.2 28.2 9.0 10.1
LOS E C A E C A B
Approach Delay 42.4 42.9 9.4
Approach LOS D D A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.06
Intersection Signal Delay: 34.5 Intersection LOS: C
Intersection Capacity Utilization 65.4% ICU Level of Service C
Analysis Period (min) 15



1: North Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue No Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 466 350 220 0 0 0 0 525 312 311 579 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3539 1531 1711 3539 0
Flt Permitted 0.950 0.329
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3539 1531 592 3539 0
Satd. Flow (RTOR) 182 292
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 507 380 239 0 0 0 0 571 339 338 629 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 37.9 37.9 37.9 28.1 28.1 49.1 49.1
Actuated g/C Ratio 0.38 0.38 0.38 0.28 0.28 0.49 0.49
v/c Ratio 0.78 0.28 0.34 0.57 0.53 0.74 0.36
Control Delay 36.4 21.6 6.9 34.5 9.5 39.1 21.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.4 21.6 6.9 34.5 9.5 39.1 21.6
LOS D C A C A D C
Approach Delay 25.1 25.2 27.7
Approach LOS C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 26.0 Intersection LOS: C
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road No Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 87 78 72 39 16 145 12 886 41 120 769 19
Satd. Flow (prot) 1711 1671 0 1711 1611 0 1770 3539 1583 1652 3421 1689
Flt Permitted 0.635 0.654 0.950 0.950
Satd. Flow (perm) 1143 1671 0 1178 1611 0 1770 3539 1583 1652 3421 1689
Satd. Flow (RTOR) 30 158 30 14
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 95 163 0 42 175 0 13 963 45 130 836 21
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 12.6 12.6 12.6 12.6 4.9 28.5 71.6 10.4 42.6 71.6
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.07 0.40 1.00 0.15 0.59 1.00
v/c Ratio 0.47 0.51 0.20 0.42 0.11 0.68 0.03 0.54 0.41 0.01
Control Delay 37.9 29.9 31.1 10.6 41.4 21.4 0.0 40.7 9.5 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.9 29.9 31.1 10.6 41.4 21.4 0.0 40.7 9.5 0.0
LOS D C C B D C A D A A
Approach Delay 32.8 14.5 20.7 13.4
Approach LOS C B C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 71.6
Natural Cycle: 60
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 18.5 Intersection LOS: B
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street No Build 2013
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1965 113 0 0 0 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.99 0.99 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1985 114 0 0 0 27
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 2099 1985 992
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2099 1985 992
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 89
cM capacity (veh/h) 259 53 244

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 992 992 114 27
Volume Left 0 0 0 0
Volume Right 0 0 114 27
cSH 1700 1700 1700 244
Volume to Capacity 0.58 0.58 0.07 0.11
Queue Length 95th (ft) 0 0 0 9
Control Delay (s) 0.0 0.0 0.0 21.6
Lane LOS C
Approach Delay (s) 0.0 21.6
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 64.3% ICU Level of Service C
Analysis Period (min) 15



5: Church Street & Sylvan Road No Build 2013
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/23/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 21 146 0 0 28 17 0 0 65 23 0 1
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 23 159 0 0 30 18 0 0 71 25 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 382
pX, platoon unblocked
vC, conflicting volume 49 159 245 253 159 315 244 40
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 49 159 245 253 159 315 244 40
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
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 % 99 100 100 100 92 96 100 100
cM capacity (veh/h) 1558 1409 700 641 887 581 648 1032

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 182 49 71 17 9
Volume Left 23 0 0 17 8
Volume Right 0 18 71 0 1
cSH 1558 1700 887 581 611
Volume to Capacity 0.01 0.03 0.08 0.03 0.02
Queue Length 95th (ft) 1 0 6 2 1
Control Delay (s) 1.0 0.0 9.4 11.4 11.0
Lane LOS A A B B
Approach Delay (s) 1.0 0.0 9.4 11.2
Approach LOS A B

Intersection Summary
Average Delay 3.5
Intersection Capacity Utilization 26.2% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 154 283 96 357 295 0 0 135 286
Satd. Flow (prot) 0 0 0 1719 3438 1538 3400 3505 0 0 3252 1455
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1719 3438 1538 3400 3505 0 0 3252 1455
Satd. Flow (RTOR) 104 202
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 5% 5% 5% 3% 3% 3% 2% 11% 11%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 167 308 104 388 321 0 0 147 311
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 19.3 19.3 19.3 16.0 46.7 40.7 40.7
Actuated g/C Ratio 0.19 0.19 0.19 0.16 0.47 0.41 0.41
v/c Ratio 0.50 0.47 0.27 0.71 0.20 0.11 0.44
Control Delay 40.3 37.1 7.8 54.6 24.8 3.5 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.1 0.6
Total Delay 40.3 37.1 7.8 54.6 24.8 3.6 8.5
LOS D D A D C A A
Approach Delay 32.8 41.1 6.9
Approach LOS C D A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.71
Intersection Signal Delay: 29.4 Intersection LOS: C
Intersection Capacity Utilization 51.2% ICU Level of Service A
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 229 104 114 0 0 0 0 420 161 69 220 0
Satd. Flow (prot) 1616 3343 1495 0 0 0 0 3471 1501 1678 3471 0
Flt Permitted 0.950 0.465
Satd. Flow (perm) 1616 3343 1495 0 0 0 0 3471 1501 821 3471 0
Satd. Flow (RTOR) 124 175
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 8% 8% 8% 2% 2% 2% 4% 4% 4% 4% 4% 4%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 249 113 124 0 0 0 0 457 175 75 239 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 23.9 23.9 23.9 46.3 46.3 63.1 63.1
Actuated g/C Ratio 0.24 0.24 0.24 0.46 0.46 0.63 0.63
v/c Ratio 0.64 0.14 0.27 0.28 0.22 0.12 0.11
Control Delay 41.0 28.2 6.3 20.2 4.4 9.8 8.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.0 28.2 6.3 20.2 4.4 9.8 8.5
LOS D C A C A A A
Approach Delay 29.2 15.9 8.8
Approach LOS C B A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 18.8 Intersection LOS: B
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Build 2013
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 370 83 67 88 31 192 41 846 1 72 596 156
Satd. Flow (prot) 1601 1572 0 1694 1607 0 1736 3471 1553 1546 3202 1580
Flt Permitted 0.564 0.654 0.950 0.950
Satd. Flow (perm) 950 1572 0 1166 1607 0 1736 3471 1553 1546 3202 1580
Satd. Flow (RTOR) 26 198 1 141
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.92 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 9% 9% 9% 3% 3% 3% 4% 4% 4% 9% 9% 9%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 402 163 0 96 243 0 44 900 1 78 648 170
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 29.2 29.2 29.2 29.2 6.2 28.1 82.4 8.3 32.1 82.4
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.08 0.34 1.00 0.10 0.39 1.00
v/c Ratio 1.20 0.28 0.23 0.35 0.34 0.76 0.00 0.50 0.52 0.11
Control Delay 143.2 20.9 25.1 7.9 46.7 29.3 0.0 49.2 21.3 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 143.2 20.9 25.1 7.9 46.7 29.3 0.0 49.2 21.3 0.1
LOS F C C A D C A D C A
Approach Delay 107.9 12.7 30.1 19.7
Approach LOS F B C B

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 82.4
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.20
Intersection Signal Delay: 40.6 Intersection LOS: D
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Build 2013
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1572 101 0 0 0 20
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1709 110 0 0 0 22
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 1818 1709 854
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1818 1709 854
tC, single (s) 4.1 6.8 7.1
tC, 2 stage (s)
tF (s) 2.2 3.5 3.4
p0 queue free % 100 100 93
cM capacity (veh/h) 333 82 290

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 854 854 110 22
Volume Left 0 0 0 0
Volume Right 0 0 110 22
cSH 1700 1700 1700 290
Volume to Capacity 0.50 0.50 0.06 0.07
Queue Length 95th (ft) 0 0 0 6
Control Delay (s) 0.0 0.0 0.0 18.4
Lane LOS C
Approach Delay (s) 0.0 18.4
Approach LOS C

Intersection Summary
Average Delay 0.2
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15



5: Church Street & Sylvan Road Build 2013
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 46 138 0 0 27 200 0 0 228 142 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 50 150 0 0 29 217 0 0 248 154 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) 382
pX, platoon unblocked
vC, conflicting volume 247 150 388 497 150 636 388 138
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 247 150 388 497 150 636 388 138
tC, single (s) 4.2 4.2 7.1 6.5 6.2 7.5 6.5 6.6
tC, 2 stage (s)
tF (s) 2.3 2.3 3.5 4.0 3.3 3.9 4.0 3.7
p0 queue free % 96 100 100 100 72 35 100 100
cM capacity (veh/h) 1296 1361 549 452 889 236 529 810

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 200 247 248 154 0
Volume Left 50 0 0 154 0
Volume Right 0 217 248 0 0
cSH 1296 1700 889 236 1700
Volume to Capacity 0.04 0.15 0.28 0.65 0.00
Queue Length 95th (ft) 3 0 29 101 0
Control Delay (s) 2.2 0.0 10.6 45.1 0.0
Lane LOS A B E A
Approach Delay (s) 2.2 0.0 10.6 45.1
Approach LOS B E

Intersection Summary
Average Delay 11.8
Intersection Capacity Utilization 41.8% ICU Level of Service A
Analysis Period (min) 15



6: Rajon Road & Sylvan Avenue Build 2013
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 113 150 5 5 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 123 163 5 5 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 337 5 5
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 337 5 5
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 89 90
cM capacity (veh/h) 592 1078 1616

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 123 168 5
Volume Left 0 163 0
Volume Right 123 0 0
cSH 1078 1616 1700
Volume to Capacity 0.11 0.10 0.00
Queue Length 95th (ft) 10 8 0
Control Delay (s) 8.8 7.3 0.0
Lane LOS A A
Approach Delay (s) 8.8 7.3 0.0
Approach LOS A

Intersection Summary
Average Delay 7.8
Intersection Capacity Utilization 18.6% ICU Level of Service A
Analysis Period (min) 15



8: Site Access & Sunrise South Service Road Build 2013
HCM Unsignalized Intersection Capacity Analysis AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement WBL WBR NET NER SWL SWT
Lane Configurations
Volume (veh/h) 0 0 1535 57 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 1668 62 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 0 3399 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 3399 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 100
cM capacity (veh/h) 1623 0 1085

Direction, Lane # NE 1 NE 2
Volume Total 1668 62
Volume Left 1668 0
Volume Right 0 0
cSH 1623 1700
Volume to Capacity 1.03 0.04
Queue Length 95th (ft) 700 0
Control Delay (s) 46.2 0.0
Lane LOS E
Approach Delay (s) 44.5
Approach LOS

Intersection Summary
Average Delay 44.5
Intersection Capacity Utilization 84.1% ICU Level of Service E
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 335 492 86 352 404 0 0 427 259
Satd. Flow (prot) 0 0 0 1770 3539 1583 3400 3505 0 0 3471 1553
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3400 3505 0 0 3471 1553
Satd. Flow (RTOR) 93 84
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95 0.94 0.94 0.94
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 4% 4% 4%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 364 535 93 371 425 0 0 454 276
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 27.8 27.8 27.8 16.0 38.2 32.2 32.2
Actuated g/C Ratio 0.28 0.28 0.28 0.16 0.38 0.32 0.32
v/c Ratio 0.74 0.54 0.18 0.68 0.32 0.41 0.50
Control Delay 42.4 32.6 6.5 44.0 23.5 7.1 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.4 1.3
Total Delay 42.4 32.6 6.5 44.0 23.5 7.6 10.1
LOS D C A D C A B
Approach Delay 33.7 33.1 8.5
Approach LOS C C A

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.16
Intersection Signal Delay: 26.2 Intersection LOS: C
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 423 309 152 0 0 0 0 333 228 348 414 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3505 1516 1711 3539 0
Flt Permitted 0.950 0.503
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3505 1516 906 3539 0
Satd. Flow (RTOR) 158 248
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.96 0.96 0.96 0.92 0.92 0.92 0.92 0.92 0.92 0.95 0.95 0.95
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 3% 3% 3% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 441 322 158 0 0 0 0 362 248 366 436 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 35.4 35.4 35.4 30.6 30.6 51.6 51.6
Actuated g/C Ratio 0.35 0.35 0.35 0.31 0.31 0.52 0.52
v/c Ratio 0.73 0.26 0.24 0.34 0.39 0.62 0.24
Control Delay 35.0 22.5 4.0 29.5 6.0 28.3 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.0 22.5 4.0 29.5 6.0 28.3 17.2
LOS C C A C A C B
Approach Delay 25.3 19.9 22.2
Approach LOS C B C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 22.8 Intersection LOS: C
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Build 2013
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 392 109 210 13 69 112 74 730 9 76 688 245
Satd. Flow (prot) 1586 1504 0 1678 1657 0 1752 3505 1568 1589 3292 1625
Flt Permitted 0.634 0.448 0.950 0.950
Satd. Flow (perm) 1059 1504 0 791 1657 0 1752 3505 1568 1589 3292 1625
Satd. Flow (RTOR) 62 53 8 191
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 10% 10% 10% 4% 4% 4% 3% 3% 3% 6% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 426 346 0 14 197 0 80 793 10 82 740 263
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 29.0 29.0 29.0 29.0 7.7 24.6 78.6 8.2 25.1 78.6
Actuated g/C Ratio 0.37 0.37 0.37 0.37 0.10 0.31 1.00 0.10 0.32 1.00
v/c Ratio 1.09 0.58 0.05 0.31 0.47 0.72 0.01 0.50 0.70 0.16
Control Delay 101.5 23.3 21.1 16.6 44.9 28.8 0.0 46.1 28.2 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.5 23.3 21.1 16.6 44.9 28.8 0.0 46.1 28.2 0.2
LOS F C C B D C A D C A
Approach Delay 66.5 16.9 29.9 22.8
Approach LOS E B C C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 78.6
Natural Cycle: 80
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 35.9 Intersection LOS: D
Intersection Capacity Utilization 77.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Build 2013
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 1808 134 0 0 0 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1944 144 0 0 0 11
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 2088 1944 972
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2088 1944 972
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 96
cM capacity (veh/h) 261 57 252

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 972 972 144 11
Volume Left 0 0 0 0
Volume Right 0 0 144 11
cSH 1700 1700 1700 252
Volume to Capacity 0.57 0.57 0.08 0.04
Queue Length 95th (ft) 0 0 0 3
Control Delay (s) 0.0 0.0 0.0 19.9
Lane LOS C
Approach Delay (s) 0.0 19.9
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 60.0% ICU Level of Service B
Analysis Period (min) 15



5: Church Street & Sylvan Road Build 2013
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 110 0 0 53 332 0 0 95 504 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 16 120 0 0 58 361 0 0 103 548 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) 382
pX, platoon unblocked
vC, conflicting volume 418 120 390 571 120 493 390 238
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 418 120 390 571 120 493 390 238
tC, single (s) 4.1 4.3 7.2 6.6 6.3 7.3 6.7 6.4
tC, 2 stage (s)
tF (s) 2.2 2.4 3.6 4.1 3.4 3.7 4.2 3.5
p0 queue free % 99 100 100 100 89 0 100 100
cM capacity (veh/h) 1125 1369 555 419 921 402 511 758

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 136 418 103 548 0
Volume Left 16 0 0 548 0
Volume Right 0 361 103 0 0
cSH 1125 1700 921 402 1700
Volume to Capacity 0.01 0.25 0.11 1.36 0.00
Queue Length 95th (ft) 1 0 9 652 0
Control Delay (s) 1.1 0.0 9.4 205.6 0.0
Lane LOS A A F A
Approach Delay (s) 1.1 0.0 9.4 205.6
Approach LOS A F

Intersection Summary
Average Delay 94.4
Intersection Capacity Utilization 57.9% ICU Level of Service B
Analysis Period (min) 15



6: Rajon Road & Sylvan Avenue Build 2013
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 418 274 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 454 298 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 596 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 596 0 0
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 58 82
cM capacity (veh/h) 381 1085 1623

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 454 298 0
Volume Left 0 298 0
Volume Right 454 0 0
cSH 1085 1623 1700
Volume to Capacity 0.42 0.18 0.00
Queue Length 95th (ft) 53 17 0
Control Delay (s) 10.7 7.7 0.0
Lane LOS B A
Approach Delay (s) 10.7 7.7 0.0
Approach LOS B

Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 29.2% ICU Level of Service A
Analysis Period (min) 15



8: Site Access & Sunrise South Service Road Build 2013
HCM Unsignalized Intersection Capacity Analysis Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/29/2011

Movement WBL WBR NET NER SWL SWT
Lane Configurations
Volume (veh/h) 0 0 1670 148 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 1815 161 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 0 3791 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 3791 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 100
cM capacity (veh/h) 1623 0 1085

Direction, Lane # NE 1 NE 2
Volume Total 1815 161
Volume Left 1815 0
Volume Right 0 0
cSH 1623 1700
Volume to Capacity 1.12 0.09
Queue Length 95th (ft) 1018 0
Control Delay (s) 76.6 0.0
Lane LOS F
Approach Delay (s) 70.3
Approach LOS

Intersection Summary
Average Delay 70.3
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 405 466 118 361 505 0 0 494 287
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 128 90
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 440 507 128 392 549 0 0 537 312
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 31.0 53.0 0.0 0.0 48.0 48.0
Total Split (%) 0.0% 0.0% 0.0% 31.3% 31.3% 31.3% 27.0% 46.1% 0.0% 0.0% 41.7% 41.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 30.0 30.0 30.0 25.0 47.0 36.0 36.0
Actuated g/C Ratio 0.26 0.26 0.26 0.22 0.41 0.31 0.31
v/c Ratio 0.95 0.55 0.25 0.53 0.38 0.48 0.56
Control Delay 74.1 39.3 7.1 39.8 24.9 9.4 9.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.4 3.5
Total Delay 74.1 39.3 7.1 39.8 24.9 10.8 13.3
LOS E D A D C B B
Approach Delay 49.7 31.1 11.7
Approach LOS D C B

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.68
Intersection Signal Delay: 32.4 Intersection LOS: C
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 26.0 22.0
Total Split (%) 23% 19%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 488 466 325 0 0 0 0 377 251 299 594 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3539 1531 1711 3539 0
Flt Permitted 0.950 0.466
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3539 1531 839 3539 0
Satd. Flow (RTOR) 222 204
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 530 507 353 0 0 0 0 410 273 325 646 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 46.0 46.0 21.0 67.0 0.0
Total Split (%) 41.7% 41.7% 41.7% 0.0% 0.0% 0.0% 0.0% 40.0% 40.0% 18.3% 58.3% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 40.5 40.5 40.5 40.5 40.5 61.5 61.5
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.53 0.53
v/c Ratio 0.88 0.41 0.50 0.33 0.41 0.58 0.34
Control Delay 52.5 29.3 13.0 28.3 9.7 30.7 22.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.5 29.3 13.0 28.3 9.7 30.7 22.0
LOS D C B C A C C
Approach Delay 34.0 20.9 24.9
Approach LOS C C C

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 43 (37%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 28.2 Intersection LOS: C
Intersection Capacity Utilization 75.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Build 2013
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 451 285 274 32 71 116 50 845 14 176 956 205
Satd. Flow (prot) 1694 1651 0 1694 1673 0 1770 3539 1583 1636 3388 1672
Flt Permitted 0.591 0.138 0.950 0.950
Satd. Flow (perm) 1054 1651 0 246 1673 0 1770 3539 1583 1636 3388 1672
Satd. Flow (RTOR) 31 53 10 115
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 2% 2% 2% 3% 3% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 490 608 0 35 203 0 54 918 15 181 986 211
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 28.9 28.9 28.9 28.9 6.8 30.8 93.5 14.6 40.7 93.5
Actuated g/C Ratio 0.31 0.31 0.31 0.31 0.07 0.33 1.00 0.16 0.44 1.00
v/c Ratio 1.51 1.15 0.46 0.37 0.42 0.79 0.01 0.71 0.67 0.13
Control Delay 270.9 116.9 54.1 22.9 53.9 34.0 0.0 54.2 24.0 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 270.9 116.9 54.1 22.9 53.9 34.0 0.0 54.2 24.0 0.2
LOS F F D C D C A D C A
Approach Delay 185.7 27.5 34.6 24.3
Approach LOS F C C C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 93.5
Natural Cycle: 110
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.51
Intersection Signal Delay: 75.1 Intersection LOS: E
Intersection Capacity Utilization 91.1% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Build 2013
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 2108 227 0 0 0 8
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2291 247 0 0 0 9
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 2538 2291 1146
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2538 2291 1146
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 95
cM capacity (veh/h) 173 33 193

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 1146 1146 247 9
Volume Left 0 0 0 0
Volume Right 0 0 247 9
cSH 1700 1700 1700 193
Volume to Capacity 0.67 0.67 0.15 0.05
Queue Length 95th (ft) 0 0 0 4
Control Delay (s) 0.0 0.0 0.0 24.5
Lane LOS C
Approach Delay (s) 0.0 24.5
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15



5: Church Street & Sylvan Road Build 2013
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 18 387 0 0 29 294 0 0 102 530 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 20 421 0 0 32 320 0 0 111 576 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) 382
pX, platoon unblocked
vC, conflicting volume 351 421 651 811 421 762 651 191
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 351 421 651 811 421 762 651 191
tC, single (s) 4.1 4.3 7.1 6.5 6.2 7.2 6.6 6.3
tC, 2 stage (s)
tF (s) 2.2 2.4 3.5 4.0 3.3 3.6 4.1 3.4
p0 queue free % 98 100 100 100 82 0 100 100
cM capacity (veh/h) 1208 1053 376 307 631 258 376 840

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 440 351 111 576 0
Volume Left 20 0 0 576 0
Volume Right 0 320 111 0 0
cSH 1208 1700 631 258 1700
Volume to Capacity 0.02 0.21 0.18 2.23 0.00
Queue Length 95th (ft) 1 0 16 1116 0
Control Delay (s) 0.5 0.0 11.9 598.9 0.0
Lane LOS A B F A
Approach Delay (s) 0.5 0.0 11.9 598.9
Approach LOS B F

Intersection Summary
Average Delay 234.5
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15



6: Rajon Road & Sylvan Avenue Build 2013
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 458 274 0 10 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 498 298 0 11 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 607 11 11
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 607 11 11
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 53 81
cM capacity (veh/h) 375 1070 1608

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 498 298 11
Volume Left 0 298 0
Volume Right 498 0 0
cSH 1070 1608 1700
Volume to Capacity 0.47 0.19 0.01
Queue Length 95th (ft) 63 17 0
Control Delay (s) 11.3 7.7 0.0
Lane LOS B A
Approach Delay (s) 11.3 7.7 0.0
Approach LOS B

Intersection Summary
Average Delay 9.8
Intersection Capacity Utilization 38.4% ICU Level of Service A
Analysis Period (min) 15



8: Site Access & Sunrise South Service Road Build 2013
HCM Unsignalized Intersection Capacity Analysis PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement WBL WBR NET NER SWL SWT
Lane Configurations
Volume (veh/h) 0 0 1968 148 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 2139 161 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 0 4439 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 4439 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 100
cM capacity (veh/h) 1623 0 1085

Direction, Lane # NE 1 NE 2
Volume Total 2139 161
Volume Left 2139 0
Volume Right 0 0
cSH 1623 1700
Volume to Capacity 1.32 0.09
Queue Length 95th (ft) 1879 0
Control Delay (s) 159.0 0.0
Lane LOS F
Approach Delay (s) 147.8
Approach LOS

Intersection Summary
Average Delay 147.8
Intersection Capacity Utilization 106.9% ICU Level of Service G
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 463 621 117 455 535 0 0 507 284
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 127 40
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 503 675 127 495 582 0 0 551 309
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 36.0 36.0 36.0 22.0 42.0 0.0 0.0 42.0 42.0
Total Split (%) 0.0% 0.0% 0.0% 36.0% 36.0% 36.0% 22.0% 42.0% 0.0% 0.0% 42.0% 42.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 30.0 30.0 30.0 16.0 36.0 30.0 30.0
Actuated g/C Ratio 0.30 0.30 0.30 0.16 0.36 0.30 0.30
v/c Ratio 0.95 0.64 0.23 0.90 0.46 0.52 0.61
Control Delay 63.6 33.5 5.9 60.1 28.2 8.7 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.0 1.9
Total Delay 63.6 33.5 5.9 60.1 28.2 9.7 11.4
LOS E C A E C A B
Approach Delay 42.4 42.9 10.3
Approach LOS D D B

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 2.06
Intersection Signal Delay: 34.1 Intersection LOS: C
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 22.0 20.0
Total Split (%) 22% 20%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



2: South Service Road & Broadway Avenue Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 4/4/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 466 403 220 0 0 0 0 525 339 390 579 0
Satd. Flow (prot) 1711 3539 1583 0 0 0 0 3539 1531 1711 3539 0
Flt Permitted 0.950 0.328
Satd. Flow (perm) 1711 3539 1583 0 0 0 0 3539 1531 591 3539 0
Satd. Flow (RTOR) 182 233
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 507 438 239 0 0 0 0 571 368 419 629 0
Turn Type Perm Perm Perm pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 4 2 6
Detector Phase 4 4 4 2 2 1 6
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 29.0 29.0 29.0 28.0 28.0 10.0 28.0
Total Split (s) 48.0 48.0 48.0 0.0 0.0 0.0 0.0 31.0 31.0 21.0 31.0 0.0
Total Split (%) 48.0% 48.0% 48.0% 0.0% 0.0% 0.0% 0.0% 31.0% 31.0% 21.0% 31.0% 0.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 7.0 4.0 4.0 4.0 4.0 6.0 6.0 6.0 6.0 4.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode None None None C-Max C-Max None C-Max
Act Effct Green (s) 38.2 38.2 38.2 27.8 27.8 48.8 48.8
Actuated g/C Ratio 0.38 0.38 0.38 0.28 0.28 0.49 0.49
v/c Ratio 0.78 0.32 0.33 0.58 0.62 0.92 0.36
Control Delay 35.9 22.0 6.8 34.8 17.2 54.0 21.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 35.9 22.0 6.8 34.8 17.2 54.0 21.1
LOS D C A C B D C
Approach Delay 24.9 27.9 34.3
Approach LOS C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 43 (43%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 28.9 Intersection LOS: C
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     2: South Service Road & Broadway Avenue



3: Church Street & CR 97 Nicholls Road Build 2013
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 380 151 194 39 95 145 64 886 41 120 769 230
Satd. Flow (prot) 1711 1649 0 1711 1693 0 1770 3539 1583 1652 3421 1689
Flt Permitted 0.512 0.352 0.950 0.950
Satd. Flow (perm) 922 1649 0 634 1693 0 1770 3539 1583 1652 3421 1689
Satd. Flow (RTOR) 42 50 30 161
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 413 375 0 42 261 0 70 963 45 130 836 250
Turn Type Perm Perm Prot Free Prot Free
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 25.0 80.0 0.0 25.0 80.0 0.0
Total Split (%) 25.0% 25.0% 0.0% 25.0% 25.0% 0.0% 17.9% 57.1% 0.0% 17.9% 57.1% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min None Min
Act Effct Green (s) 28.9 28.9 28.9 28.9 7.7 31.5 90.9 11.2 37.3 90.9
Actuated g/C Ratio 0.32 0.32 0.32 0.32 0.08 0.35 1.00 0.12 0.41 1.00
v/c Ratio 1.40 0.68 0.21 0.46 0.47 0.78 0.03 0.64 0.60 0.15
Control Delay 230.8 33.6 30.5 25.2 52.7 31.7 0.0 54.3 23.3 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 230.8 33.6 30.5 25.2 52.7 31.7 0.0 54.3 23.3 0.2
LOS F C C C D C A D C A
Approach Delay 137.0 25.9 31.8 21.9
Approach LOS F C C C

Intersection Summary
Cycle Length: 140
Actuated Cycle Length: 90.9
Natural Cycle: 90
Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.40
Intersection Signal Delay: 52.2 Intersection LOS: D
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



4: South Service Road & Church Street Build 2013
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement EBT EBR WBL WBT NWL NWR
Lane Configurations
Volume (veh/h) 2150 113 0 0 0 25
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.99 0.99 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2172 114 0 0 0 27
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 2286 2172 1086
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2286 2172 1086
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 87
cM capacity (veh/h) 218 40 212

Direction, Lane # EB 1 EB 2 EB 3 NW 1
Volume Total 1086 1086 114 27
Volume Left 0 0 0 0
Volume Right 0 0 114 27
cSH 1700 1700 1700 212
Volume to Capacity 0.64 0.64 0.07 0.13
Queue Length 95th (ft) 0 0 0 11
Control Delay (s) 0.0 0.0 0.0 24.5
Lane LOS C
Approach Delay (s) 0.0 24.5
Approach LOS C

Intersection Summary
Average Delay 0.3
Intersection Capacity Utilization 69.4% ICU Level of Service C
Analysis Period (min) 15



5: Church Street & Sylvan Road Build 2013
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 21 146 0 0 28 361 0 0 65 511 0 1
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 23 159 0 0 30 392 0 0 71 555 0 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 382
pX, platoon unblocked
vC, conflicting volume 423 159 432 627 159 502 431 227
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 423 159 432 627 159 502 431 227
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
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 % 98 100 100 100 92 0 100 100
cM capacity (veh/h) 1136 1409 525 392 887 435 507 813

Direction, Lane # EB 1 WB 1 NB 1 SB 1 SB 2
Volume Total 182 423 71 555 1
Volume Left 23 0 0 555 0
Volume Right 0 392 71 0 1
cSH 1136 1700 887 435 813
Volume to Capacity 0.02 0.25 0.08 1.28 0.00
Queue Length 95th (ft) 2 0 6 595 0
Control Delay (s) 1.2 0.0 9.4 168.5 9.4
Lane LOS A A F A
Approach Delay (s) 1.2 0.0 9.4 168.2
Approach LOS A F

Intersection Summary
Average Delay 76.7
Intersection Capacity Utilization 60.4% ICU Level of Service B
Analysis Period (min) 15



6: Rajon Road & Sylvan Avenue Build 2013
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 0 488 344 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 530 374 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 748 0 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 748 0 0
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 51 77
cM capacity (veh/h) 293 1085 1623

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 530 374 0
Volume Left 0 374 0
Volume Right 530 0 0
cSH 1085 1623 1700
Volume to Capacity 0.49 0.23 0.00
Queue Length 95th (ft) 69 22 0
Control Delay (s) 11.4 7.9 0.0
Lane LOS B A
Approach Delay (s) 11.4 7.9 0.0
Approach LOS B

Intersection Summary
Average Delay 10.0
Intersection Capacity Utilization 33.6% ICU Level of Service A
Analysis Period (min) 15



8: Site Access & Sunrise South Service Road Build 2013
HCM Unsignalized Intersection Capacity Analysis Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Movement WBL WBR NET NER SWL SWT
Lane Configurations
Volume (veh/h) 0 0 1989 185 0 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 2162 201 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 0 4525 0
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 0 4525 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 0 0 100
cM capacity (veh/h) 1623 0 1085

Direction, Lane # NE 1 NE 2
Volume Total 2162 201
Volume Left 2162 0
Volume Right 0 0
cSH 1623 1700
Volume to Capacity 1.33 0.12
Queue Length 95th (ft) 1945 0
Control Delay (s) 165.0 0.0
Lane LOS F
Approach Delay (s) 151.0
Approach LOS

Intersection Summary
Average Delay 151.0
Intersection Capacity Utilization 108.0% ICU Level of Service G
Analysis Period (min) 15



3: Church Street & CR 97 Nicholls Road Build 2013 Mitigated
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 370 83 67 88 31 192 41 846 1 72 596 156
Satd. Flow (prot) 2998 1685 1432 1694 1607 0 1736 3471 1553 1546 3202 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 2998 1685 1432 1694 1607 0 1736 3471 1553 1546 3202 1482
Satd. Flow (RTOR) 73 209 1 170
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.94 0.94 0.94 0.92 0.92 0.92
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 9% 9% 9% 3% 3% 3% 4% 4% 4% 9% 9% 9%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 402 90 73 96 243 0 44 900 1 78 648 170
Turn Type Split Free Split Prot Free Prot Free
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases Free Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 27.0 27.0 0.0 19.0 19.0 0.0 13.0 28.0 0.0 16.0 31.0 0.0
Total Split (%) 30.0% 30.0% 0.0% 21.1% 21.1% 0.0% 14.4% 31.1% 0.0% 17.8% 34.4% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Act Effct Green (s) 16.4 16.4 90.0 9.4 9.4 6.1 32.5 90.0 8.1 36.5 90.0
Actuated g/C Ratio 0.18 0.18 1.00 0.10 0.10 0.07 0.36 1.00 0.09 0.41 1.00
v/c Ratio 0.74 0.29 0.05 0.55 0.69 0.37 0.72 0.00 0.56 0.50 0.11
Control Delay 36.2 26.3 0.1 49.3 18.9 48.5 32.7 0.0 53.8 24.8 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.2 26.3 0.1 49.3 18.9 48.5 32.7 0.0 53.8 24.8 0.2
LOS D C A D B D C A D C A
Approach Delay 30.0 27.5 33.4 22.6
Approach LOS C C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow, Master Intersection
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 28.4 Intersection LOS: C
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15
Description: Int # 3 & 5 are zoned together as Zone 1

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



5: Church Street & Sylvan Road Build 2013 Mitigated
Lanes, Volumes, Timings AM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 46 138 0 0 27 200 0 0 228 142 0 0
Satd. Flow (prot) 0 1653 0 0 1611 1369 0 0 1565 1151 1151 0
Flt Permitted 0.912 0.950 0.950
Satd. Flow (perm) 0 1526 0 0 1611 1369 0 0 1565 1151 1151 0
Satd. Flow (RTOR) 217
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 6% 6% 6% 14% 14% 14% 5% 5% 5% 44% 0% 44%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 200 0 0 29 217 0 0 248 77 77 0
Turn Type Perm custom custom Split
Protected Phases 4 8 8 2 6 6
Permitted Phases 4 6
Detector Phase 4 4 8 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 21.5 21.5
Total Split (s) 28.0 28.0 0.0 0.0 28.0 28.0 0.0 0.0 34.0 28.0 28.0 0.0
Total Split (%) 31.1% 31.1% 0.0% 0.0% 31.1% 31.1% 0.0% 0.0% 37.8% 31.1% 31.1% 0.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 4.0 5.0 5.0 4.0 4.0 5.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min None C-Max C-Max
Act Effct Green (s) 16.8 16.8 60.5 19.5 38.7 38.7
Actuated g/C Ratio 0.19 0.19 0.67 0.22 0.43 0.43
v/c Ratio 0.70 0.10 0.22 0.73 0.16 0.16
Control Delay 46.9 22.7 0.9 45.0 21.2 21.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.9 22.7 0.9 45.0 21.2 21.2
LOS D C A D C C
Approach Delay 46.9 3.5 21.2
Approach LOS D A C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 16 (18%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 29.1 Intersection LOS: C
Intersection Capacity Utilization 40.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     5: Church Street & Sylvan Road



3: Church Street & CR 97 Nicholls Road Build 2013 Mitigated 
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 392 109 210 13 69 112 74 730 9 76 688 245
Satd. Flow (prot) 2971 1670 1419 1678 1657 0 1752 3505 1568 1589 3292 1524
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 2971 1670 1419 1678 1657 0 1752 3505 1568 1589 3292 1524
Satd. Flow (RTOR) 228 75 10 263
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 10% 10% 10% 4% 4% 4% 3% 3% 3% 6% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 426 118 228 14 197 0 80 793 10 82 740 263
Turn Type Split Free Split Prot Free Prot Free
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases Free Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 27.0 27.0 0.0 18.2 18.2 0.0 16.0 28.8 0.0 16.0 28.8 0.0
Total Split (%) 30.0% 30.0% 0.0% 20.2% 20.2% 0.0% 17.8% 32.0% 0.0% 17.8% 32.0% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Act Effct Green (s) 17.0 17.0 90.0 10.1 10.1 7.9 31.0 90.0 8.2 31.4 90.0
Actuated g/C Ratio 0.19 0.19 1.00 0.11 0.11 0.09 0.34 1.00 0.09 0.35 1.00
v/c Ratio 0.76 0.37 0.16 0.07 0.78 0.52 0.66 0.01 0.57 0.65 0.17
Control Delay 36.3 27.2 0.2 35.5 44.9 50.8 31.6 0.0 53.6 31.3 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.3 27.2 0.2 35.5 44.9 50.8 31.6 0.0 53.6 31.3 0.2
LOS D C A D D D C A D C A
Approach Delay 24.2 44.3 33.0 25.5
Approach LOS C D C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow, Master Intersection
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 28.7 Intersection LOS: C
Intersection Capacity Utilization 67.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



5: Church Street & Sylvan Road Build 2013 Mitigated 
Lanes, Volumes, Timings Midday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 15 110 0 0 53 332 0 0 95 504 0 0
Satd. Flow (prot) 0 1679 0 0 1543 1312 0 0 1550 1381 1381 0
Flt Permitted 0.960 0.950 0.950
Satd. Flow (perm) 0 1621 0 0 1543 1312 0 0 1550 1381 1381 0
Satd. Flow (RTOR) 361
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 5% 5% 5% 19% 19% 19% 6% 6% 6% 20% 20% 20%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 136 0 0 58 361 0 0 103 274 274 0
Turn Type Perm custom custom Split
Protected Phases 4 8 8 2 6 6
Permitted Phases 4 6
Detector Phase 4 4 8 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 21.5 21.5
Total Split (s) 24.0 24.0 0.0 0.0 24.0 24.0 0.0 0.0 19.0 47.0 47.0 0.0
Total Split (%) 26.7% 26.7% 0.0% 0.0% 26.7% 26.7% 0.0% 0.0% 21.1% 52.2% 52.2% 0.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 4.0 5.0 5.0 4.0 4.0 5.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min None C-Max C-Max
Act Effct Green (s) 12.7 12.7 72.2 11.1 53.5 53.5
Actuated g/C Ratio 0.14 0.14 0.80 0.12 0.59 0.59
v/c Ratio 0.59 0.27 0.32 0.54 0.33 0.33
Control Delay 46.1 32.5 2.5 46.7 13.3 13.3
Queue Delay 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 46.1 32.5 2.6 46.7 13.3 13.3
LOS D C A D B B
Approach Delay 46.1 6.8 13.3
Approach LOS D A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 1 (1%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.59
Intersection Signal Delay: 17.6 Intersection LOS: B
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     5: Church Street & Sylvan Road



1: North Service Road & Broadway Avenue Build 2013 Mitigated 
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 405 466 118 361 505 0 0 494 287
Satd. Flow (prot) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 3539 1583 3433 3539 0 0 3539 1583
Satd. Flow (RTOR) 128 80
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 0 440 507 128 392 549 0 0 537 312
Turn Type Perm Perm Prot Perm
Protected Phases 4 5 2 6 3
Permitted Phases 4 4 5 6 3
Detector Phase 4 4 4 5 2 6 3 6 3
Switch Phase
Minimum Initial (s) 10.0 10.0 10.0 3.0 10.0
Minimum Split (s) 23.5 23.5 23.5 9.5 28.0
Total Split (s) 0.0 0.0 0.0 39.0 39.0 39.0 23.0 50.0 0.0 0.0 53.0 53.0
Total Split (%) 0.0% 0.0% 0.0% 33.9% 33.9% 33.9% 20.0% 43.5% 0.0% 0.0% 46.1% 46.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 6.0 6.0 6.0 6.0 6.0 4.0 4.0 6.0 6.0
Lead/Lag Lag Lag Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Max
Act Effct Green (s) 32.4 32.4 32.4 17.0 44.6 41.6 41.6
Actuated g/C Ratio 0.28 0.28 0.28 0.15 0.39 0.36 0.36
v/c Ratio 0.88 0.51 0.24 0.77 0.40 0.42 0.50
Control Delay 60.0 36.6 6.5 54.1 27.0 5.7 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.8 1.7
Total Delay 60.0 36.6 6.5 54.1 27.0 6.5 6.4
LOS E D A D C A A
Approach Delay 42.6 38.3 6.4
Approach LOS D D A

Intersection Summary
Cycle Length: 115
Actuated Cycle Length: 115
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.17
Intersection Signal Delay: 30.5 Intersection LOS: C
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15



1: North Service Road & Broadway Avenue Build 2013 Mitigated 
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Splits and Phases:     1: North Service Road & Broadway Avenue

Lane Group ø3 ø6
Lane Configurations
Volume (vph)
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor
Growth Factor
Heavy Vehicles (%)
Bus Blockages (#/hr)
Parking  (#/hr)
Mid-Block Traffic (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases 3 6
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s) 4.0 10.0
Minimum Split (s) 10.0 16.0
Total Split (s) 26.0 27.0
Total Split (%) 23% 23%
Yellow Time (s) 4.0 4.0
All-Red Time (s) 2.0 2.0
Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag Lead Lead
Lead-Lag Optimize?
Recall Mode Max C-Max
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



3: Church Street & CR 97 Nicholls Road Build 2013 Mitigated 
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 451 285 274 32 71 116 50 845 14 176 956 205
Satd. Flow (prot) 3173 1783 1516 1694 1673 0 1770 3539 1583 1636 3388 1568
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3173 1783 1516 1694 1673 0 1770 3539 1583 1636 3388 1568
Satd. Flow (RTOR) 298 71 15 169
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.97 0.97 0.97
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 3% 3% 3% 3% 3% 3% 2% 2% 2% 3% 3% 3%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 490 310 298 35 203 0 54 918 15 181 986 211
Turn Type Split Free Split Prot Free Prot Free
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases Free Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 24.0 24.0 0.0 19.0 19.0 0.0 15.0 28.0 0.0 24.0 37.0 0.0
Total Split (%) 25.3% 25.3% 0.0% 20.0% 20.0% 0.0% 15.8% 29.5% 0.0% 25.3% 38.9% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Act Effct Green (s) 17.4 17.4 95.0 10.7 10.7 6.9 27.3 95.0 14.1 36.3 95.0
Actuated g/C Ratio 0.18 0.18 1.00 0.11 0.11 0.07 0.29 1.00 0.15 0.38 1.00
v/c Ratio 0.84 0.95 0.20 0.18 0.81 0.42 0.90 0.01 0.75 0.76 0.13
Control Delay 45.7 70.5 0.3 39.4 50.4 51.4 48.2 0.0 56.9 32.4 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.7 70.5 0.3 39.4 50.4 51.4 48.2 0.0 56.9 32.4 0.2
LOS D E A D D D D A E C A
Approach Delay 40.3 48.8 47.7 30.7
Approach LOS D D D C

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 95
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 39.2 Intersection LOS: D
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



5: Church Street & Sylvan Road Build 2013 Mitigated 
Lanes, Volumes, Timings PM Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 18 387 0 0 29 294 0 0 102 530 0 0
Satd. Flow (prot) 0 1735 0 0 1543 1312 0 0 1596 1564 1564 0
Flt Permitted 0.988 0.950 0.950
Satd. Flow (perm) 0 1718 0 0 1543 1312 0 0 1596 1564 1564 0
Satd. Flow (RTOR) 320
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 19% 19% 19% 3% 3% 3% 6% 6% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 441 0 0 32 320 0 0 111 288 288 0
Turn Type Perm custom custom Split
Protected Phases 4 8 8 2 6 6
Permitted Phases 4 6
Detector Phase 4 4 8 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 21.5 21.5
Total Split (s) 39.0 39.0 0.0 0.0 39.0 39.0 0.0 0.0 18.0 38.0 38.0 0.0
Total Split (%) 41.1% 41.1% 0.0% 0.0% 41.1% 41.1% 0.0% 0.0% 18.9% 40.0% 40.0% 0.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 4.0 5.0 5.0 4.0 4.0 5.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min None C-Max C-Max
Act Effct Green (s) 28.7 28.7 77.3 11.1 42.6 42.6
Actuated g/C Ratio 0.30 0.30 0.81 0.12 0.45 0.45
v/c Ratio 0.85 0.07 0.28 0.59 0.41 0.41
Control Delay 46.8 14.8 0.7 52.6 23.3 23.3
Queue Delay 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 46.8 14.8 0.8 52.6 23.3 23.3
LOS D B A D C C
Approach Delay 46.8 2.1 23.3
Approach LOS D A C

Intersection Summary
Cycle Length: 95
Actuated Cycle Length: 95
Offset: 93 (98%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 27.5 Intersection LOS: C
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     5: Church Street & Sylvan Road



3: Church Street & CR 97 Nicholls Road Build 2012 Mitigated
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 380 151 194 39 95 145 64 886 41 120 769 230
Satd. Flow (prot) 3204 1801 1531 1711 1693 0 1770 3539 1583 1652 3421 1583
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3204 1801 1531 1711 1693 0 1770 3539 1583 1652 3421 1583
Satd. Flow (RTOR) 211 70 45 242
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%)
Lane Group Flow (vph) 413 164 211 42 261 0 70 963 45 130 836 250
Turn Type Split Free Split Prot Free Prot Free
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases Free Free Free
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 3.0 20.0 3.0 20.0
Minimum Split (s) 12.5 12.5 12.5 12.5 9.5 27.5 9.5 27.5
Total Split (s) 24.0 24.0 0.0 21.0 21.0 0.0 17.0 28.0 0.0 20.0 31.0 0.0
Total Split (%) 25.8% 25.8% 0.0% 22.6% 22.6% 0.0% 18.3% 30.1% 0.0% 21.5% 33.3% 0.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.0 5.0 3.0 5.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.5 2.0 2.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.5 6.5 4.0 6.5 6.5 4.0 5.0 7.5 4.0 5.0 7.5 4.0
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min None C-Min
Act Effct Green (s) 15.4 15.4 93.0 13.4 13.4 7.6 27.7 93.0 10.9 32.9 93.0
Actuated g/C Ratio 0.17 0.17 1.00 0.14 0.14 0.08 0.30 1.00 0.12 0.35 1.00
v/c Ratio 0.78 0.55 0.14 0.17 0.86 0.49 0.91 0.03 0.67 0.69 0.16
Control Delay 38.9 38.5 0.2 35.9 54.6 51.3 48.2 0.0 55.6 32.2 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.9 38.5 0.2 35.9 54.6 51.3 48.2 0.0 55.6 32.2 0.2
LOS D D A D D D D A E C A
Approach Delay 28.5 52.0 46.4 28.1
Approach LOS C D D C

Intersection Summary
Cycle Length: 93
Actuated Cycle Length: 93
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow, Master Intersection
Natural Cycle: 90
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 36.2 Intersection LOS: D
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
Description: Int # 3 & 5 are zoned together as Zone 1

Splits and Phases:     3: Church Street & CR 97 Nicholls Road



5: Church Street & Sylvan Road Build 2012 Mitigated
Lanes, Volumes, Timings Saturday Peak

Dutt Tarigoppula Wenner Bread
VHB Engineering, Surveying and Landscape Architecture, P.C. 3/31/2011

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 146 0 0 28 361 0 0 65 511 0 1
Satd. Flow (prot) 0 1728 0 0 1766 1501 0 0 1611 1625 1629 0
Flt Permitted 0.960 0.950 0.953
Satd. Flow (perm) 0 1669 0 0 1766 1501 0 0 1611 1625 1629 0
Satd. Flow (RTOR) 392
Confl. Peds. (#/hr)
Confl. Bikes (#/hr)
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
Growth Factor 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 2% 4% 4% 4% 2% 2% 2% 2% 2% 2%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0% 0%
Shared Lane Traffic (%) 50%
Lane Group Flow (vph) 0 182 0 0 30 392 0 0 71 277 279 0
Turn Type Perm custom custom Split
Protected Phases 4 8 8 2 6 6
Permitted Phases 4 6
Detector Phase 4 4 8 8 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 21.5 21.5
Total Split (s) 35.0 35.0 0.0 0.0 35.0 35.0 0.0 0.0 20.0 38.0 38.0 0.0
Total Split (%) 37.6% 37.6% 0.0% 0.0% 37.6% 37.6% 0.0% 0.0% 21.5% 40.9% 40.9% 0.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 4.0 4.0 5.0 5.0 4.0 4.0 5.0 5.0 5.0 4.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode Min Min Min Min None C-Max C-Max
Act Effct Green (s) 15.4 15.4 76.7 9.4 55.3 55.3
Actuated g/C Ratio 0.17 0.17 0.82 0.10 0.59 0.59
v/c Ratio 0.66 0.10 0.30 0.43 0.29 0.29
Control Delay 47.2 29.1 2.3 46.6 12.7 12.7
Queue Delay 0.0 0.0 0.2 0.0 0.0 0.0
Total Delay 47.2 29.1 2.4 46.6 12.7 12.7
LOS D C A D B B
Approach Delay 47.2 4.3 12.7
Approach LOS D A B

Intersection Summary
Cycle Length: 93
Actuated Cycle Length: 93
Offset: 6 (6%), Referenced to phase 6:SBTL, Start of Green
Natural Cycle: 45
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.66
Intersection Signal Delay: 16.9 Intersection LOS: B
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15
Description: Int # 3 & 5 are zoned together as Zone 1

Splits and Phases:     5: Church Street & Sylvan Road
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