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EXECUTIVE SUMMARY 

This Conceptual Alternative Study (CAS) Report was prepared for the CLE-32-2.25 Project (Eastern 

Corridor Segment IV(a): SR 32 Eastgate Area Improvements) as part of Step 4 of the Ohio Department 

of Transportation’s (ODOT’s), Project Development Process (PDP) for Major Projects.  

The CAS includes a summary of the previous documents submitted and approved by ODOT.  

Information and recommendations within the Eastern Corridor Tier 1 Environmental Impact Statement 

(EIS) were utilized as a strong foundation for this study of Segment IV(a).  Project specific documents, 

including a Public Involvement Plan, Draft Purpose and Need, and Red Flag Summary, were used in the 

development and evaluation of several conceptual alternatives in Steps 3-4.   

The subsequent section, Development of Conceptual Alternatives, summarizes the methodology utilized 

to develop the Conceptual Alternatives in Step 4 and provides a description of each.    

The conceptual alternatives were evaluated based on design issues, traffic analyses, and preliminary 

environmental evaluations.  The results of these analyses are summarized by issue in the Evaluation of 

Conceptual Alternatives section.   

These analyses are summarized by alternative in the Comparison Matrices and Conclusion section.  

Based upon the provided evaluations and public comment, select alternatives are recommended for 

advancement.  The Feasible Alternatives that are chosen for further work will be analyzed in greater 

detail, including further design based on certified traffic, environmental field studies and agency 

coordination, as well as an analysis of the local network improvements required as a result of the 

preferred alternative. 

The alternatives recommended to be carried forward are: 

 Alternative 2 – Interchange East of Fayard Drive. 

 Alternative 4 – Interchange at Newberry Drive, with ramps at Glen Este-Withamsville Road. 

 Alternative 4 – Interchange at Newberry Drive, without ramps at Glen Este-Withamsville Road. 

 Alternative 5 – No Build. 
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INTRODUCTION 

The purpose of the Conceptual Alternatives Study (CAS) is to develop and evaluate alternatives that 

avoid or minimize impacts to design and sensitive environmental areas within the study area during Step 

4 of the Ohio Department of Transportation’s (ODOT’s) 14-Step Project Development Process (PDP) 

for Major Projects.  A graphic of ODOT’s PDP has been included in Appendix A.  The CAS is the 

combined design and environmental document that refines and analyzes the transportation 

improvements that were developed and evaluated in Step 4. 

At this point in the PDP, the design of concepts and evaluation of their potential impacts are based 

upon: mapping from aerial photography, property information from the Clermont County Auditor, 

geotechnical research, and information on social, economic and environmental resources available from 

secondary sources.  Because of the range of alternatives in Step 4, field studies have been limited to a 

red flag field visit (windshield survey) related to geotechnical issues, traffic analysis, ecological resources, 

Environmental Site Assessment screening, and field reviews as needed by planners and engineers to 

understand existing conditions. 

This report does not reflect final design details nor complete environmental studies, coordination or 

mitigation.  It is the first major submission for early consideration of these issues, which will be 

expanded upon in future steps of the process. 

Project History 

The SR 32 Eastgate Area Improvements, also known as the Eastern Corridor Segment IV(a) project, 

traces its roots to the Eastern Corridor Major Investment Study (MIS) completed in April 2000 by the 

Ohio-Kentucky-Indiana Regional Council of Governments (OKI), the regional planning organization in 

southwestern Ohio.  The purpose of the MIS was to identify alternatives to meet the regional 

transportation needs while balancing cost, social and economic benefits, and environmental impacts. The 

MIS studied a 200-square-mile area and ultimately recommended a multi-modal plan for the Eastern 

Corridor area, including Transportation Management System improvements, new and expanded bus 

transit service, new rail service, and highway capacity improvements. 

Building upon the recommendations of the MIS for the overall study area, a Tier 1 Environmental Impact 

Statement (EIS) was prepared to identify strategies for improving long-term travel mobility specifically 

between the City of Cincinnati and its eastern suburbs.  With this refined geographic focus, the Tier 1 

EIS was a detailed examination of the range of alternatives that would meet the four general 

recommendations of the MIS.  Therefore, within a 14-square-mile study area roughly centered on SR 32, 

several feasible alternatives were presented by mode and geographic area, to be further developed in 

Tier 2 environmental analyses.  Of the modes, highway capacity alternatives were divided into four 

segments within the study area (Segments I through IV).  Specifically, alternatives in Segment IV focused 

on the consolidation and management of access points in order to establish an improved SR 32 as a 

limited access arterial roadway east of I-275 to Olive Branch-Stonelick Road.  Later, the interchange at 

SR 32 and I-275 was broken out as a separate project, and Segment IV(a) was defined by Eastgate 

Boulevard to the west and Olive Branch-Stonelick Road to the east.   
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The SR 32 corridor, including Segment IV(a), plays an important role in the Appalachian Development 

Highway System, serving the movement of raw materials, finished goods, and services to and from 

Interstates 71 and 75 via I-275.  In addition to movement of goods and services, SR 32 serves as a direct 

route for employees from the eastern rural communities employed at Clermont County companies.  

Numerous businesses and residential developments are situated along the corridor and accessed 

directly or indirectly from SR 32. 

The Eastern Corridor Study is a program of multi-modal transportation programs integrating land use, 

economic development, and environmental stewardship to address the growing travel demand between 

downtown Cincinnati and western Clermont County.  The study area includes several political 

jurisdictions and communities, economic and employment centers, existing and future development 

zones, as well as sensitive environmental resources that are all being jointly considered to develop a 

long-term transportation solution for the area.  A comprehensive two-year planning study led by the 

Ohio-Kentucky-Indiana Regional Council of Governments (OKI) was completed in 2000 and, since 2002, 

the Eastern Corridor has been following a tiered approach to fulfill NEPA requirements.   

The Tier 1 work, as presented in the Tier 1 Final Environmental Impact Statement (EIS) for the Eastern 

Corridor Multi-Modal Projects, identified feasible alternatives for different multi-modal components, 

including: 

 Transportation System Management (TSM) actions. 

 Improved bus transit, including expanded bus routes, new community circulators, feeder routes 

to compliment rail transit, and new bus hubs. 

 New rail transit capacity extending from downtown Cincinnati to Milford. 

 New highway capacity from Red Bank Road at I-71 to SR 32/I-275 in the Eastgate area of 

Clermont County. 

 New bikeway. 

Five Eastern Corridor projects stemmed from the results of the Tier 1 Final EIS: Red Bank Corridor 

project (Segment I), Relocated SR 32 project (Segment II-III), I-275/SR 32 Interchange project (Segment 

IV); SR 32 Eastgate Area Improvements project (Segment IV(a)), and the Oasis Commuter Rail project.  

A graphic depicting the Eastern Corridor projects can be seen below followed by a description of each 

project. 

Red Bank Corridor Improvement Project (Segment I).  The Red Bank Expressway project 

extends 2.5 miles between US-50 in Fairfax and the I-71 ramp in Madisonville.  The project includes 

modifications and improvements to the primary expressway, ancillary roads and key intersections to 

make it easier and quicker to travel through the corridor and among its businesses and neighborhoods. 

Oasis Rail Transit.  Approximately 17 miles in length, the proposed Oasis Rail Transit corridor 

extends between the Riverfront Transit Center in downtown Cincinnati and I-275 in the City of Milford.  

Currently under evaluation are feasible alignment and rail technology alternatives, travel demand and 

ridership projections, potential station locations and projected construction and operational costs. 
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Relocated SR 32 Project (Segment II-III).  The SR-32 Relocation Project extends between US-50 

in Fairfax to the I-275/SR-32 interchange in Clermont County.  The project will establish a shared, multi-

modal transportation corridor that will feature a new and expanded SR-32, rail and bus transit, local 

roadway network improvements as well as bikeway and walkway components.  The project will 

consolidate entrance and exit points along SR-32, improving safety and decreasing travel times through 

the region. Also, a new interchange at US-50 (Columbia Parkway) and Red Bank Road will provide a 

direct connection for eastern communities with the I-71 corridor. 

Figure 1: Eastern Corridor Projects 

 

I-275/SR 32 Interchange (Segment IV).  The I-275/SR 32 Interchange project (Segment IV) involves 

redesigning the existing interchange at this location to improve safety, congestion, and access in the 

Eastgate area.  This project also includes the construction of a new SR 32 and Eastgate Boulevard 

interchange, which will include closing the access to Eastgate Square Drive from SR 32.  Modifications 

and upgrades will also be made to Old SR 74, SR 32, and Aicholtz Road as part of the interchange 

improvements. 

SR 32 Eastgate Area Improvements (Segment IV(a)).  The SR-32/Eastgate Project will upgrade 

SR-32 to a limited access roadway between Eastgate Boulevard to Olive Branch-Stonelick Road.  The 

project will replace existing intersections and driveways on SR-32 with a new interchange, overpasses 

and service drives where needed. When complete, the project will expand the roadway’s capacity and 

make traveling through the area easier and safer. 
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Study Area and Logical Termini 

Based upon the identified congestion and safety problems, the termini for the proposed improvements 

along SR 32 are Eastgate Boulevard to the west and Olive Branch-Stonelick Road to the east.  These 

limits for Segment IV(a) are specified as part of the Tier 1 Record of Decision for the Eastern Corridor.   

Because changes to SR 32 have the potential to affect the local network and vice versa, it will be 

important to consider local road improvements necessary as a result of changes to the operation of SR 

32.  Therefore, the initial study area will incorporate the area from Old SR 74 on the north and Aicholtz 

Road – Clough Pike – Shayler Road – Old SR 74 on the south.  (See Figure 2, Study Area Map.)  Traffic 

studies also extend to the nearby intersection of Bach Buxton Road and Shayler Road just south of the 

study area. 

Figure 2: Study Area Map 

 

SUMMARY OF PREVIOUS REPORTS 

Prior to submission of the CAS, three reports regarding the Eastern Corridor Segment IV(a) project 

have been completed.  The Public Involvement Plan was completed in July 2010, the latest draft of the 

Purpose and Need report was approved in September 2011, and the Red Flag Summary was approved in 

October 2010.  Additionally, the Eastern Corridor Study was completed in September 2005.  Each of 

these documents provided the foundation for the creation and determination of the project’s conceptual 

alternatives.  These are provided in Appendix E.  A summary of each report follows. 
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Draft Purpose and Need 

The Draft Purpose and Need document (see Appendix E) contains the written determination of the 

problems and establishes a need for the project.  It provides the underlying data to support the creation 

of alternatives in the following steps of the PDP.  The project purpose and the identified needs are 

summarized as follows: 

Project Purpose. The purpose of the Segment IV(a) project is to serve current and projected travel 

demand, reduce congestion and delay, and improve roadway safety, consistent with local transportation 

and economic development goals.  The identified needs forming the basis of this purpose are each 

described in detail below. 

Travel Demand. SR 32 is an urban principal arterial throughout the Segment IV(a) study corridor.  

The SR 32 corridor provides two lanes in each direction, divided by a grassy median, and turn lanes at 

each intersection.  The ADT for 2010 varies between 50,520 and 56,820, increasing with proximity to 

the I-275 interchange at the west end of the study corridor.  There are three signalized intersections on 

SR 32 within the project limits:  Glen Este-Withamsville Road, Elick Lane/Bach Buxton Road, and Old SR 

74.  Certified traffic for these intersections and the SR 32 corridor was provided by ODOT Office of 

Technical Services in 2007 under PID 76289.   

With a mix of heavy commercial, industrial and residential development within the Eastern Corridor, 

combined with extensive commuter traffic along SR 32, a 1995 origin-destination survey reported in the 

Eastern Corridor MIS found that 50% of trips during peak periods were local and 50% were external.  

The result is a crossing configuration in traffic patterns in which through traffic is in conflict with heavy 

local traffic within the corridor. 

Congestion and Delay. The standard criterion used to define quality of traffic flow is "level of service" 

(LOS).  This is a qualitative assessment of factors such as speed, volume, geometry, delays, and ease of 

maneuvering.  There are six level of service grades that represent all of the possible operating 

conditions; these levels range from LOS A, representing the best operating condition, to LOS F, 

representing the worst. Typically in urbanized areas, a roadway component is seen as acceptable if the 

corresponding level of service is LOS D or better.  

Intersection capacity analyses for the AM and PM peak hours were performed at intersections within 

the study area using existing (year 2010) and 2030 no-build traffic volumes, assuming existing roadway 

configurations and traffic control.  

Based upon analyses of existing counts, most of the intersections along the SR 32 corridor are operating 

at a poor LOS during either the AM, PM or both peak hours. These include the signalized intersections 

of SR 32 with Glen Este-Withamsville Road, Elick Lane/Bach Buxton Road, and Old SR 74, where the 

overall intersection is at LOS E or F with several or all approaches at LOS E or F. The outbound 

movement from the unsignalized side streets (Fayard Drive and Glen Willow Lake Lane) experience 

considerable delays and operate at LOS F during either or both peak hours. 
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Improve Safety. This corridor has regularly appeared on the ODOT high crash location list, known as 

the Highway Safety Program (HSP). ODOT’s CLE‐32 2.00‐4.79 Corridor Safety Study, based on the 

2007 HSP, states that CLE‐32 2.00‐4.00 is a Hot Spot location, ranked #22, while CLE‐32 2.90‐4.79, 

ranked #76, shows up as a congestion location. For purposes of this document, crash data for SR 32 was 

supplied by ODOT for the years 2007-2009.  After review and mapping of the crash locations, 480 

crashes were determined to be located within the study area.  

ODOT has undertaken various safety studies and implemented improvements to address known safety 

problems on the SR 32 corridor. Specifically, signal timing adjustments were implemented as part of a 

2007 signal timing and phasing study. The Pilot for Systematic Signal Timing and Phasing Program, Final Traffic 

Signal Timing Report for SR-32 recommended and evaluated optimized and coordinated signal timing plans 

on SR 32 from Glen Este Withamsville Road to Cincinnati-Batavia Pike. Separate from the operational 

improvements, geometric modifications have also been considered including the recent construction of 

an eastbound right turn lane on SR 32 at the Elick Lane intersection. 

Consistency with Local Transportation and Economic Development Goals.  

State Transportation Planning.  The State of Ohio’s Long Range Multi-Modal Transportation Plan is 

titled Access Ohio 2004-2030.  It includes a comprehensive analysis of existing transportation conditions, 

a 26-year projection of the needs and recommendations for Ohio’s multi-modal transportation system, 

including roads, bridges, bicycle and pedestrian trails, rail systems, and air and water ports.  Its vision and 

the projects and recommendations identified are distilled from long-range plans researched and 

compiled by regional Metropolitan Planning Organizations (MPO), ODOT’s Safety and Congestion 

analysis, ODOT’s Interstate Reconstruction Program, local public transit officials, the Ohio Rail 

Development Commission and many others, including hundreds of projects identified by state and local 

officials. 

Macro-Highway Corridor 21 is a 200 mile east/west route that serves southern Ohio from Cincinnati to 

Marietta following routes SR 32, US 50 and SR 7. The corridor has been designated by the federal 

government as part of the Appalachian Development Highway System (ADHS). Due to the high cost of 

building roadways through the Appalachian’s rocky terrain, most of the region had been bypassed by the 

Interstate Highway System and subsequently suffered economic implications. Prior to this important 

four-lane, limited access highway corridor being constructed, most counties within southern Ohio were 

serviced with only two-lane winding roads that were slow to drive and unsafe. Today thanks to the 

ADHS, southern Ohio residents and businesses have access to Interstates 70, 71, 75, and 77 from 

Corridor 21. 

Local Transportation Planning.  At the local level, the various project segments and actions outlined 

in the Eastern Corridor Tier 1 EIS are being coordinated with land use, development, preservation and 

transportation plans within the individual jurisdictions within the Eastern Corridor in Clermont and 

Hamilton counties.  Specifically, the Eastern Corridor transportation recommendations are consistent 

with and are incorporated in the SR 32 Corridor Thoroughfare Plan and Access Clermont, which is 

Clermont County’s Long Range Plan.  Improvements to the local network will affect how traffic accesses 
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SR 32.  Likewise, changes in access to the local network from SR 32 will affect how traffic utilizes the 

local network. 

Direct local public investment in water, sewer and road infrastructure projects within the SR 32 

corridor totals $89 million in completed and planned improvements.  A total of $9.5 million in local road 

projects have recently been completed in the study area, and at least $4.8 million in planned roadway 

projects adjacent to the SR 32 corridor will affect SR 32. 

Other local studies that are relevant to SR 32 include:  Green Infrastructure Concept Master Plan, February 

2005; Eastgate Market Study, December 2007; and studies provided in support of the funding application 

to the Transportation Review Advisory Council (TRAC) for the adjacent project CLE-275-8.90. 

Preserve and Support Local Economic Development.  In addition to addressing critical safety, travel 

demand and congestion issues, transportation solutions for Segment IV(a) should also strive to preserve 

the economic vitality of the area.  While SR 32 serves as a travel corridor for east-west commuters, it 

also provides local access to important commercial and retail development.  The goods and services 

provided to local residents are as vital as the economic contributions are to the County as a whole.  

While the interface between the through-traffic and local traffic is the heart of the transportation 

problem, the challenge is to solve the problem in such a way as to minimize impact to the business 

community along SR 32. 

Existing and Future Conditions 

Safety 

Following a review of the OH-1 reports, 13 of the 480 crashes could not be specifically logged on SR 32 

or defined as intersection-related. Therefore, while the summary below captures all 480 crashes, the 

calculations have been based on only the 467 crashes that were verified as intersection or non-

intersection related. The resulting crashes have been categorized as intersection or non-intersection 

crashes and were further broken down by type, location and year.  The summary below indicates a 

trend of rear end crashes driven largely by congestion resulting from the high traffic volume and existing 

at-grade intersections, signalized and unsignalized, within this stretch of highway.  The number of crashes 

by year shows a slightly higher frequency in 2007, but a generally similar trend in terms of number in 

each of the three years evaluated. 

Crash Type 

 77.29% Rear End 

(371) 

 9.79% Side Swipe (47) 

 4.58% Angle (22) 

 3.33% Collision w/ 

Fixed Object (16) 

 5.00% Other (24) 

 

Crash Location 

 58.75% Non-

intersection (282) 

 40.21% Intersection 

(193) 

 0.63% Driveway 

Access Related (3) 

 0.42% Not Stated (2) 

Number of Crashes by 

Year 

 36% in 2007 (174) 

 32% in 2008 (152) 

 32% in 2009 (154) 
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Crash Rates  

Section Crash Rate.  As part of the crash analysis, the study corridor was divided into five sections 

between Eastgate Square and Olive Branch-Stonelick Road, and a crash rate per million vehicles was 

calculated for each section. Table 4 (seen in the “Purpose and Need Statement” in Appendix E) shows 

the crash rates and severity index for five segments along the study corridor.  The severity index is 

intended to highlight the proportion of severe crashes, that is, those involving injury or fatality. Severity 

index is computed by dividing the sum of the injury and fatality crashes by the total number of crashes 

on the segment. Average crash rates were obtained from ODOT’s 2009 report, covering the years 

2007-2009. These statewide rates exclude intersection and intersection-related crashes. The segment 

crash rates calculated in Table 4 below adhered to this same methodology. Four of the five segments 

ranked above the statewide average, while the remaining one had a severity index higher than the mean 

+ standard deviation for the sections in this study. These entries have been highlighted in Table 4. 

Because the segment crash rates can be compared against the statewide averages, these results suggest 

that the SR 32 corridor is experiencing a substantially higher rate of crashes compared to other similar 

roadways in Ohio. In essence, this points to a safety problem. The severity index shows that on average 

30% of the SR 32 segment crashes resulted in injury or fatality, with the easternmost segment 

experiencing this outcome in nearly half of the recorded crashes. 

Intersection Crash Rate.  The SR 32 study corridor has seven intersections that were determined to 

be evaluated for intersection crash rates. Table 5 (seen in the “Purpose and Need Statement” in 

Appendix E) shows the crash rates for the six intersections, as well as the mean + standard deviation for 

the sample set. It should be noted that ODOT does not have statewide intersection crash rates available 

for comparison on an accidents per million entering vehicles basis. Two intersections (Glen Este-

Withamsville Road and Elick Lane/Bach Buxton Road) have crash rates higher than the mean + standard 

deviation value of 1.09 and are thus highlighted in the table as critical crash locations. This indicates that 

these two intersections have experienced an unusually high rate of crashes as it relates to the SR 32 

study corridor. 

Social and Economic Conditions 

Social and economic data were collected for the nine Census Tracts that are within the study area: 410, 

411.02, 412, 413.02, 413.03, 413.04, 413.05, 413.06, and 413.07.  (Because of changes to the boundaries 

of the Census Tracts between 2000 and 2010, there are some differences between the 2000 and 2010 

Census Tract boundaries so more Census Tracts were included to accurately compare the 2000 and 

2010 data; this is why nine Tracts are included in the analysis even though currently there are only seven 

Census Tracts within the study area.)  Additionally, two cities, Batavia and Milford, along with Clermont 

County and State of Ohio data were collected for comparison.  Data collected was from the 2000 and 

2010 United States Decennial Census and the 2010 American Community Survey (ACS) 5-year 

estimates to establish current conditions and determine population trends.  

All the Census Tracts are within Batavia and Union Township in Clermont County.  Census Tracts 410 

and 411.02 are both located at the eastern end of the study area and are in Batavia Township.  Census 
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Tracts 412, 413.02, 413.03, 413.04, 413.05, 413.06, and 413.07 are located in Union Township.  The map 

below shows the locations of each Census Tract and the differences between the 2000 and 2010 

boundaries. 

Figure 3: Census Tract Map 

 

 

Population Characteristics.  According to the 2000 and 2010 Census, the average population in the 

study area went up by 17.88%.  This is more of an increase than was seen by any Batavia, Milford, 

Clermont County, or the State of Ohio.  Census Tract 410 had the highest population change at 47.80% 

while Census Tracts 413.04 and 413.07 had the lowest at a 5.90% decline (compared to 2000 Census 

Tract 413.04).  The average percentage of the population under the age of 18 for the study area is 

24.39%, which is relatively similar to Batavia, Milford, Clermont County, and Ohio.  The average 

percentage of the population age 65 and over in the study area, at 9.76%, is lower than the averages in 

Batavia, Milford, Clermont County, and Ohio, all of which are over 11%.  The male/female ratio in the 

study area (48.21% male and 51.79% female) is also consistent with the larger areas, all of which have a 

higher percentage of females than males.  

 



10 

 

  

Table 1: Population Characteristics 

Census Tract / 

Location 

2000 

Population 

2010 

Population 

% Change 

(2000-2010) 

% Under 18 

(2010) 

% 65 + 

(2010) 

% Male 

(2010) 

% Female 

(2010) 

410 5,079 7,507 47.80% 25.18% 11.62% 50.86% 49.14% 

411.02 4,199 4,656 10.88% 32.26% 6.59% 45.98% 54.02% 

412 7,165 8,350 16.54% 24.54% 13.05% 48.62% 51.38% 

413.02 6,974 * 25.49%* n/a n/a n/a n/a 

413.03 4,628 5,028 8.64% 27.88% 7.72% 49.34% 50.66% 

413.04 5,183 37** -5.90%** 21.62% 2.70% 43.24% 56.76% 

413.05 * 4,466 25.49%* 21.97% 11.93% 48.88% 51.12% 

413.06 * 4,286 25.49%* 18.74% 12.58% 49.25% 50.75% 

413.07 ** 4,840 -5.90%** 22.93% 11.90% 49.46% 50.54% 

Study Area Tract 

Total / Average 
33,228 39,170 17.88% 24.39% 9.76% 48.21% 51.79% 

  

Batavia 1,617 1,509 -6.68% 24.52% 13.52% 47.12% 52.88% 

Milford  6,284 6,709 6.76% 21.40% 21.87% 45.24% 54.76% 

Clermont County 177,977 197,363 10.89% 25.63% 11.78% 49.31% 50.69% 

Ohio 11,353,140 11,536,504 1.62% 23.67% 14.06% 48.82% 51.18% 

Source: United States Census Bureau 

* 2000 Census Tract 413.02 was split into Tracts 413.05 and 413.06 for the 2010 Census.  Although Tract 413.05 is not in the study area, it 

was included to get an accurate comparison to the 2000 numbers for Tract 413.02.  The “% Change” for these Tracts were calculated from 

2000 Tract 413.02 population versus 2010 Tracts 413.05 and 413.06 populations combined. 

** 2000 Census Tract 413.04 was split into Tracts 413.04 and 413.07 for the 2010 Census.  2010 Tract 413.04 is no longer in the study area 

but was included to get an accurate comparison to the 2000 numbers.  The “% Change” for these Tracts were calculated from 2000 Tract 

413.04 population versus 2010 Tracts 413.04 and 413.07 populations combined. 

Housing Characteristics.  The average household size in the study area is 2.54, which is above most 

of the comparables (Batavia, Milford, and Ohio) and only slightly lower than the average for Clermont 

County (2.61).  The percentage of occupied units (93.76%) is higher than the averages of the others, 

especially Batavia (88.20%) and the state average (89.80%).  The average percentage of owner occupied 

units in the study area (64.18%) is higher than Batavia (59.90%) and Milford (52.40%), but lower than the 

county (74.60%) and state (67.60%) averages.  The median home value for the study area is $157,388 

which is on par with Milford ($157,300) and Clermont County ($162,000) and somewhat higher than 

Batavia ($132,000) and Ohio ($136,400).  Additionally, many of the individual Census Tracts have a 

median home value that is above the median home value for Clermont County with the exception of 

Census Tract 413.04 that is substantially lower than all the rest (at $99,500); however, this Census 

Tract only contains 14 units. 
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Table 2: Housing Characteristics 

Census Tract / 
Location 

Total Units / 
Households 

Avg. HH 
Size 

Total 
Families 

% Units 
Occupied 

% Units 
Vacant 

% Owner 
Occupied 

% Renter 
Occupied 

Median 

Home 
Value 

410 2,645 2.81 1,949 93.60% 6.40% 86.80% 13.20% $185,500  

411.02 1,868 2.59 1,264 93.70% 6.30% 41.90% 58.10% $161,200  

412 3,660 2.47 2,267 92.50% 7.50% 71.70% 28.30% $175,100  

413.03 1,920 2.76 1,352 94.90% 5.10% 80.20% 19.80% $161,000  

413.04 14 2.64 10 100.00% 0.00% 64.30% 35.70% $99,500  

413.05 1,962 2.4 1,242 94.60% 5.40% 61.00% 39.00% $154,400  

413.06 2,180 2.14 952 88.60% 11.40% 35.20% 64.80% $179,700  

413.07 2,071 2.54 1,358 92.20% 7.80% 72.30% 27.70% $142,700  

Study Area 
Tract Total / 

Average 
16,320 2.54 10,394 93.76% 6.24% 64.18% 35.83% $157,388  

Batavia 713 2.37 411 88.20% 11.80% 59.90% 40.10% $132,000  

Milford  3,291 2.12 1,572 91.70% 8.30% 52.40% 47.60% $157,300  

Clermont County 80,656 2.61 53,800 92.80% 7.20% 74.60% 25.40% $162,000  

Ohio 5,127,508 2.44 2,991,629 89.80% 10.20% 67.60% 32.40% $136,400  

Source: United States Census Bureau 

Racial Characteristics.  The racial characteristics for the study area are relatively similar to the 

larger, surrounding geographic areas, except for the state which has a much lower overall percentage of 

white (Caucasian) residents and a higher minority population.  This difference is predominately seen in 

the lower average percentage of black residents in the study area (at 1.43%) compared to the state 

average of 12.04%.  Two Census Tracts with higher percentages of minority populations were 411.02 

and 413.06.  Census Tract 411.02 had a substantially higher percentage of residents with two or more 

races (3.46%) compared to the average for the entire study area (1.36%) and the larger, surrounding 

areas.  Census Tract 413.06 had a much higher Asian population (3.15%) than the study area average 

(1.32%) and the larger, surrounding areas.  The average Hispanic population in the study area (1.38%) is 

higher than that of Batavia (0.86%) and Milford (1.15%) and about the same as that of Clermont Count 

(1.47%), but is less than half of the state (3.07%). 

Table 3: Racial Characteristics 

Census 
Tract / 

Location 

2010 

Population 

% 

White 

% 

Black 

% 
American 

Indian / 
Alaskan 

% 

Asian 

% 
Hawaiian 

/ Pacific 
Islander 

% 

Other 

2 or 
More 
Races 

% 

Hispanic* 

% 

Minority 

410 7,507 95.74% 1.07% 0.27% 0.87% 0.00% 0.03% 0.99% 1.05% 4.26% 

411.02 4,656 91.19% 2.90% 0.24% 0.60% 0.04% 0.09% 3.46% 1.48% 8.81% 

412 8,350 94.79% 0.83% 0.13% 1.56% 0.02% 0.07% 1.14% 1.46% 5.21% 

413.03 5,028 93.60% 1.19% 0.10% 1.77% 0.00% 0.10% 1.27% 1.97% 6.40% 

413.04 37 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

413.05 4,466 92.39% 1.99% 0.07% 1.86% 0.00% 0.13% 1.57% 1.99% 7.61% 
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Census 
Tract / 

Location 

2010 
Population 

% 
White 

% 
Black 

% 

American 
Indian / 
Alaskan 

% 
Asian 

% 

Hawaiian 
/ Pacific 
Islander 

% 
Other 

2 or 
More 

Races 

% 
Hispanic* 

% 
Minority 

413.06 4,286 91.02% 2.05% 0.44% 3.15% 0.05% 0.14% 1.35% 1.80% 8.98% 

413.07 4,840 95.08% 1.45% 0.17% 0.76% 0.02% 0.10% 1.14% 1.28% 4.92% 

Study 
Area 
Tract 

Total / 
Average 

39,170 94.23% 1.43% 0.18% 1.32% 0.02% 0.08% 1.36% 1.38% 5.77% 

  

Batavia 1,509 92.91% 3.45% 0.40% 0.60% 0.00% 0.00% 1.79% 0.86% 7.09% 

Milford  6,709 93.95% 2.30% 0.12% 0.85% 0.01% 0.12% 1.51% 1.15% 6.05% 

Clermont 

County 
197,363 94.92% 1.13% 0.18% 0.96% 0.03% 0.10% 1.22% 1.47% 5.08% 

Ohio 11,536,504 81.13% 12.04% 0.18% 1.65% 0.03% 0.13% 1.76% 3.07% 18.87% 

Source: United States Census Bureau 

*% Hispanic population includes multiple races (other races listed don't include Hispanic population) and is included in the Minority percentage. 

Economic and Labor Force Characteristics.  The breakdown of employment by industry within 

the study area is similar to the breakdowns in Batavia, Milford, Clermont Count, and Ohio.  

Management, business, science, and arts occupations are the most predominate in the study area at an 

average of 31.1% followed closely by sales and office occupations at 31.0%.  Production, transportation, 

and material moving occupations are the next prominent in the study area at 15.2%, closely followed by 

service occupations (15.1%).  Natural resources, construction, and maintenance occupations hold the 

fewest employees at 7.7%.  The average unemployment rate within the study area is 5.4%, which is 

lower than Batavia, Milford, Clermont County, and Ohio. 

Table 4: Economic and Labor Force Characteristics 

Census 
Tract / 

Location 

Total 
Employed 

% 
Unemployed 

% Management, 

business, 
science, and arts 

occupations 

% Service 
occupations 

% Sales and 
office 

occupations 

% Natural 
resources, 

construction, 

and maintenance 
occupations 

% Production, 
transportation, 

and material 

moving 
occupations 

410 3,471 6.9% 34.8% 16.5% 23.6% 10.8% 14.4% 

411.02 2,158 14.5% 28.3% 20.5% 32.2% 10.1% 8.9% 

412 4,840 6.0% 41.9% 14.7% 27.9% 5.0% 10.5% 

413.03 2,824 4.7% 35.7% 13.9% 35.7% 5.0% 9.7% 

413.04 54 0.0% 22.2% 0.0% 38.9% 0.0% 38.9% 

413.05 2,223 3.2% 31.2% 11.2% 33.6% 10.6% 13.4% 

413.06 2,040 5.0% 29.8% 19.0% 27.9% 12.6% 10.7% 

413.07 3,007 3.0% 24.9% 24.8% 28.2% 7.1% 15.1% 

Study 
Area 

Tract 
Total / 

Average 

20,617 5.4% 31.1% 15.1% 31.0% 7.7% 15.2% 

  

Batavia 729 7.3% 33.9% 17.2% 29.4% 11.8% 7.7% 
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Census 
Tract / 

Location 

Total 

Employed 

% 

Unemployed 

% Management, 
business, 

science, and arts 
occupations 

% Service 

occupations 

% Sales and 
office 

occupations 

% Natural 

resources, 
construction, 

and maintenance 

occupations 

% Production, 

transportation, 
and material 

moving 

occupations 

Milford  3,275 7.0% 33.2% 14.4% 29.9% 5.8% 16.6% 

Clermont 
County 

101,712 6.9% 34.2% 15.5% 26.2% 10.4% 13.7% 

Ohio 5,889,779 8.6% 33.4% 17.1% 25.3% 8.2% 16.0% 

Source: United States Census Bureau 

Red Flag Summary 

A Red Flag Summary (found in Appendix E) was developed in order to document previously identified 

critical issues that would need to be considered in the development and evaluation of alternatives.  The 

Red Flag Summary was completed in October 2010. 

A comprehensive records review determined that three parks, three reservoirs, and three cemeteries 

were found to be in or adjacent to the study area.  None of the alternative should impact the cemetery 

or the parks.  One of the reservoirs may potentially be impacted by Alternative 2. Additional Red Flag 

Summary research was done through the Ohio Environmental Protection Agency and Ohio State Fire 

Marshal Bureau of Underground Storage Tank Regulation (BUSTR) and identified numerous hazardous 

material and UST/LUST sites of concern located throughout the study area that will require further 

investigation to determine if they are impacted by any alternative.  There were no mapped landfills, 

superfund sites, or other large hazardous material sites of concern noted in the study area.  The study 

area also falls within an ODOT MS4 Regulated Area as well as a basic non-attainment area. 

Public Involvement Plan 

In ODOT’s Project Development Process (PDP), involving the public early and often is critical to helping 

the surrounding community understand transportation studies so it can, in turn, provide meaningful 

input to help shape the study.  Two basic objectives include disseminating information and soliciting 

input.  The Public Involvement Plan must address both.  The Public Involvement Plan for the Segment 

IV(a) project will: 

 Solicit public input to identify problems and solutions to project objectives. 

 Provide the public with information on the decision-making process. 

 Provide information on the potential impacts and benefits of each transportation solution under 

consideration. 

 Solicit input on the conclusions and recommendations of the alternatives analysis. 

In order to achieve these goals, the Project Team continues to use several methods during the planning 

phase of the project.  Methods used include utilizing mailing lists to send out notifications, identifying 

Implementation Partners to help with decision making, forming a Stakeholder Committee to help 

represent communities in or near the study area, holding public open house meetings to present ideas 

to the public and get their feedback, and posting updates on the existing website for the overall Eastern 
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Corridor project.  These methods are detailed within the Public Involvement Plan (available in Appendix 

E).   

DEVELOPMENT OF CONCEPTUAL ALTERNATIVES 

Methodology 

The Eastern Corridor Tier 1 EIS recommended the addition of a new interchange on SR 32 at the 

intersection with Bach Buxton Road.  The Tier 2 phase of work reopened the development of concepts 

and explored the interchange options that would be feasible in this area along SR 32.  Following these 

evaluations, five interchange alternatives were carried forward to be considered and evaluated in Step 4.  

The following table lists the alternatives that were carried forward to Step 4. 

Table 5: Alternatives Studied in Step 4 

Alternative Description 

Alternative 1 Widen existing SR 32 and improve existing at-grade intersections along SR 32. 

Alternative 2 Interchange East of Fayard Dr. 

Alternative 3 Interchange at Elick/Bach Buxton. 

Alternative 4 Interchange at Newberry Drive and ramps at Glen Este-Withamsville. 

Alternative 5 No improvements to SR 32 (no build). 

 

In addition to the alternatives listed above, the option to include partial-access at Glen Este-

Withamsville Road was added in Step 4.  These partial access ramps were added as a concept for 

Segment IV(a) due to the public’s preference (81% in favor) to maintain additional access to/from SR 32 

in the heavily commercialized Glen Este-Withamsville corridor.  Design criteria applied in the 

development of alternatives is shown in the sections below.  The design approach is consistent with the 

LDM and AASHTO A Policy on Geometric Design of Highways and Streets 2004 (hereafter referred to 

as the “Green Book”) for given roadway classifications and design speeds.  Geometric layouts were 

developed using design-level aerial mapping supplied by ODOT Office of Aerial Engineering as well as 

the model TIN (terrain model) used to generate profiles and cross sections. 

Conceptual Design Designations 

The following table summarizes the project design designations.  

Table 6: Design Designations 

 SR 32 Ramps Side Roads 

Design Element: Value Value Value Value 

Design Functional Class Principal Arterial Urban Ramp Local Collector 

Access Permit State State Local Local 

Design Speed 55 MPH 45 MPH 40 MPH 45 MPH 

Design Year 2030 2030 2030 2030 

Design Vehicle WB-62 WB-62 WB-62 WB-62 

Desirable Design LOS D D D D 

Minimum Design LOS Existing Existing Existing Existing 
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 SR 32 Ramps Side Roads 

Design Element: Value Value Value Value 

Projected Traffic Volumes Refer to Traffic Analysis section. 

Notes: The Design Vehicle used shall be a WB-62 based on roadway classification. 

Design Criteria 

A basis for design must be assumed even though ODOT may not have approved design criteria for the 

project at the initial steps of the PDP.  In order to design to specific standards of the LDM, values for 

curvature, grades, transitions, lane and shoulder widths, etc. were determined based upon known or 

assumed design designations.  The following table summarizes the LDM criteria used for project 

conceptual design: 

Table 7: Design Criteria 

Design Element: SR 32 Ramps 
Local Side 

Roads 
Collector 

Side Roads 
L&D Ref. 

Horizontal Alignment 

Max Deflection without Horizontal Curve 1°00’ 1°45’ 2°15’ 1°45’ Fig. 202-1 

Maximum Degree of Curve 5°30’ 8°00’ 10°45’ 8°00’ Fig. 202-2 

Max Curve without Superelevation 0°39’ 5°40’ 7°42’ 5°40’ Fig. 202-3 

Maximum Superelevation 0.06 0.08 0.08 0.08 Fig. 202-7 

Vertical Alignment 

Maximum Grade 6% 7% 8% 7% Fig. 203-1 

Maximum Vertical Deflection without 

Vertical Curve 
0.40% 0.55% 0.75% 0.55% Fig. 203-2 

K-Values 

Crest Vertical Curve 114 61 44 61 Fig. 203-3 

Sag Vertical Curve 115 79 64 79 Fig. 203-6 

Clearances 

Vertical Clearance 16.5’ 16.5’ 16.5’ 16.5’ Fig. 302-1 

Lanes 

Number of Thru Lanes 6-10 1-3 (existing) 2-4  

Notes: (1) Vertical alignment maximum grade assumes arterial rolling terrain. (2) Lane configuration given is a range 

covering the current design configurations for all of the alternatives. 

Consideration of Design Exceptions 

At this stage in the project, no design exceptions were needed in designing any of the interchange 

alternatives.  As designs are further refined in future steps, design exceptions may be considered and 

evaluated.   
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Description of Alternatives 

The proposed interchange location will be coordinated with other Eastern Corridor projects including 

the Relocated SR 32 Project (Segment II/III) and the I-275/SR 32 Interchange Reconstruction Project 

(Segment IV) as part of the overall Eastern Corridor Study.  

Based on the recommendations from the Eastern Corridor Tier 1 EIS, a variety of interchange 

configurations and locations were considered along the SR 32 Eastgate corridor.  After meetings with 

ODOT, the CCTID, and stakeholders, certain interchange concepts were considered and dismissed and 

ultimately narrowed down to five alternatives.  These interchange alternatives are discussed in detail 

under this section.  For an overview image of each alternative, see the figures following each alternative 

description below; for detailed drawings of each alternative, see Appendix A.  

Alternative 1 

This alternative does not involve any grade separation or a new interchange on SR 32.  Instead, this 

alternative widens the footprint of SR 32 to accommodate future traffic volumes.  This requires up to 

five through lanes in each direction on SR 32 throughout the majority of the corridor.  Additionally, 

three left-turn lanes and two right-turn lanes are needed on SR 32 eastbound at the Glen Este-

Withamsville Road intersection.  The footprint required with this alternative would also require a large 

amount of right-of-way acquisition the whole length of the corridor.  Due to the extensive addition of 

through lanes and excessive turn lanes required to meet operational and geometric standards, 

Alternative 1 is not being recommended for further study.  

Figure 4: Alternative 1 

 

Key features of Alternative 1 are: 

 Major lane additions on SR 32. 

 Major lane additions and at-grade intersection upgrades at: 

o Glen Este-Withamsville Road.  

o Old SR 74. 
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o Elick Lane. 

Advantages of Alternative 1 include: 

 No structure costs. 

Disadvantages of Alternative 1 include: 

 Requires median barrier installation on SR 32. 

 Extensive right-of-way/property impacts because of large footprint. 

 Major roadway widening on both the mainline and cross roads. 

 Dual and triple left- and right-turn lane movements. 

 Inadequate horizontal and stopping sight distances. 

Alternative 2  

This alternative involves the construction of a new classic diamond interchange with a north-south 

connector road (the “Bach Buxton extension”) that extends from the existing Bach Buxton Road on the 

south and connects to Old SR 74 to the north.  The interchange would be located near Fayard Drive, 

between the existing Glen Este-Withamsville Road and Elick Lane/Bach Buxton Road (Figure 5).  Glen 

Este-Withamsville Road and Old SR 74 would be overpasses over SR 32 and all other intersections 

along SR 32 in the Eastgate corridor would be closed off.  This alternative would require SR 32 to be 

three lanes in each direction throughout the corridor.  This option also includes two new access 

roadways: the Heitman Lane extension (which would extend Heitman Lane east until it met Olive 

Branch-Stonelick Road at Lexington Run Drive) and the Aicholtz Road extension (which extends 

Aicholtz Road east of Glen Este-Withamsville Road, tying into the southern end of the Bach Buxton 

extension). 

Figure 5: Alternative 2 

 



18 

 

Key features of Alternative 2 are: 

 New interchange at Bach Buxton extension. 

 Overpass at Glen Este-Withamsville. 

 Overpass at Old SR 74. 

 Future Aicholtz Road extension. 

 Heitman Lane extension. 

Advantages of Alternative 2 include: 

 Low-speed ramp curves. 

 Avoids weaving segments with the SR 32 exit ramps. 

 All routes from/to SR 32 are supported. 

 Grade separation at Glen Este-Withamsville. 

 Grade separation at Bach Buxton Extension. 

 Grade separation at Old SR 74. 

 New east-west roadway connection with the Aicholtz Road widening/extension south of SR 32. 

 New east-west roadway connector with the Heitman Lane extension north of SR 32. 

Disadvantages of Alternative 2 include: 

 Too close to Glen Este-Withamsville Road to allow for partial access to/from SR 32. 

 Close proximity to apartments west of interchange. 

Alternative 3  

This alternative involves the construction of a new interchange at the existing location of Elick 

Lane/Bach Buxton Road.  Proposed SR 32 entrance and exit ramps would be installed east of the Elick 

Lane/Bach Buxton Road overpass with access to/from Old SR 74 to the north and to/from the Clepper 

Lane extension to the south (Figure 6).  The Clepper Lane extension would begin at Glen Este-

Withamsville Road at the existing Clepper Lane and, going east, tie in with the Elick Lane/Bach Buxton 

Road overpass and on to the new interchange ramps.  The Clepper Lane extension would primarily be a 

2-lane road, widening to 3 lanes at the intersections.  Glen Este-Withamsville Road and Old SR 74 

would be overpasses over SR 32 and all other intersections along SR 32 in the Eastgate corridor would 

be closed off.  This alternative would require SR 32 to be three lanes in each direction throughout the 

corridor.    

This alternative also has the potential for partial access to/from SR 32 at Glen Este-Withamsville Road.  

If this access is included, westbound traffic on SR 32 could get off at Glen Este-Withamsville Road 

through a ramp that ties in to Ryan’s Way and Wyler Park Drive (going under the elevated Glen Este-

Withamsville Road); this would also provide a connection to neighborhood off of Fayard Drive to the 

north.  Vehicles wanting to go eastbound on SR 32 would have a connection off of Clepper Lane, just 

east of Glen Este-Withamsville Road.  
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Figure 6: Alternative 3 

 
*Note: Displays of Alternative 3 shown at public meetings did not show the optional partial-access ramps at Glen Este Withamsville Road 

(they were shown with Alternative 4).  This is the case in the graphic above as well as in the graphic in Appendix A. 

Key features of Alternative 3 are: 

 SR 32 entrance and exit ramps east of Elick Lane/Bach Buxton Road. 

o Ramps tie into Old SR 74 to the north. 

o Ramps tie into Mirian Drive and the new Clepper Lane extension to the south. 

 Overpass at Elick Lane/Bach Buxton Road. 

 Overpass at Old SR 74. 

 Overpass at Glen Este-Withamsville Road. 

 New east-west roadway connection to new interchange with the Clepper Lane extension. 

 Future Aicholtz Road extension (to be done by Clermont County). 

 Possibility for partial-access ramp option at Glen Este-Withamsville Road: 

o Entrance ramp to SR 32 EB via Clepper Lane. 

o Exit ramp from SR 32 WB to Eastgate North Drive. 

Advantages of Alternative 3 include: 

 Low-speed ramp curves. 

 Avoids weaving segments with the SR 32 exit ramps. 

 All routes from/to SR 32 are supported. 

 Grade separation at Glen Este-Withamsville. 

 Grade separation at Elick Lane/Bach Buxton Road. 

 Grade separation at Old SR 74. 

 New east-west roadway connection to new interchange with the Clepper Lane extension. 

 Possibility for partial access at Glen Este-Withamsville Road. 

Disadvantages of Alternative 3 include: 
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 Ramps do not tie into grade separation/overpass at Elick Lane/Bach Buxton Road. 

Alternative 4 

This alternative would involve the construction of a new interchange along SR 32 between near 

Newberry Drive.  The connector road would be just east of the existing Newberry Drive and would 

connect to Marian Drive and Bach Buxton Road on the south and curves into Old SR 74 to the north 

(Figure 4).  A new T-intersection is formed on the east of the connector road with Old SR 74.  The 

north movement is continuous and curves westward tying into the existing Old SR 74 with an 8-degree 

horizontal curve.  The completed interchange would provide for full movements at the new connector 

road with straight ramps.  The ramp intersections would be closely spaced and signals would be 

coordinated.  Glen Este-Withamsville Road and Old SR 74 would be overpasses at SR 32 and all other 

intersections along SR 32 in the Eastgate corridor would be closed off.  This alternative would require 

SR 32 to be three lanes in each direction throughout the corridor. 

An east-west roadway connection south of SR 32 would also be constructed.  This connection of 

Clepper Lane would begin at Glen Este-Withamsville Road at the existing Clepper Lane, going east to 

Bach Buxton Road/Elick Lane, and then tying into the new interchange (Figure 4).  The extension would 

primarily be a 2-lane road and would widen to 3 lanes at the intersections. 

This alternative also has the potential for partial access to/from SR 32 at Glen Este-Withamsville Road.  

With this access, westbound traffic on SR 32 could get off at Glen Este-Withamsville Road through a 

ramp that ties in to Ryan’s Way and Wyler Park Drive (going under the elevated Glen Este-Withamsville 

Road); this would also provide a connection to the neighborhood off of Fayard Drive to the north.  

Vehicles wanting to go eastbound on SR 32 would have a connection off of Clepper Lane, just east of 

Glen Este-Withamsville Road. 

Figure 7: Alternative 4 

 

Key features of Alternative 4 are: 

 New interchange between Elick Lane/Bach Buxton Road and Old SR 74. 
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 Overpass at Old SR 74. 

 Overpass at Glen Este-Withamsville Road. 

 New east-west roadway connection to new interchange with the Clepper Lane extension. 

 Future Aicholtz Road extension (to be done by Clermont County). 

 Possibility for partial-access ramp option at Glen Este-Withamsville Road: 

o Entrance ramp to SR 32 EB via Clepper Lane. 

o Exit ramp from SR 32 WB to Eastgate North Drive. 

Advantages of Alternative 4 include: 

 Avoids weaving segments with the SR 32 exit ramps. 

 All routes from/to SR 32 are supported. 

 Reduces extent of limited access restrictions on the arterial network. 

 Left turn storage provided outside of ramp intersections. 

 Grade separation at Glen Este-Withamsville Road. 

 Grade separation at Newberry Drive. 

 Grade separation at Old SR 74. 

 New east-west roadway connection with the Clepper Lane extension. 

 Possibility for partial access at Glen Este-Withamsville Road. 

Disadvantages of Alternative 4 include: 

 Low speed ramp curves are eliminated. 

 Requires retaining walls (which results in increased costs). 

 Old SR 74 is no longer continuous but now tees into new interchange. 

Alternative 5 

This is the “no build” scenario, which would not include any roadway/geometric improvements. The 

roadways would remain in existing condition regardless of increased projected traffic and crashes.  

Alternative 5 will be carried forward for further evaluation. 
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EVALUATION OF CONCEPTUAL ALTERNATIVES 

The following sections summarize the engineering and red-flag environmental issues associated with the 

proposed project.  Where the impacts vary by alternative, the impact of each option is discussed. 

Design Guidelines & Issues 

The proposed interchange location for the Eastern Corridor Segment IV(a) project between Eastgate 

Boulevard and the existing interchange at Olive Branch-Stonelick Road has been carefully selected and 

analyzed based on various factors such as the proximity to the adjacent existing and proposed 

interchanges.  Distances between acceleration/deceleration lanes and the adjacent interchanges have 

also been evaluated in order to provide sufficient distances for the new interchange and ramp locations.  

Traffic impacts have been analyzed for every different geometric layouts and alternatives (for detailed 

traffic analyses, see Appendices C & D). 

Design Guidelines. Design speed for local roads are 45 mph, low speed urban collector per ODOT 

L&D Volume I. Design speed for SR 32, urban principal arterial, is 60 mph. Curb and gutter installation 

for local roads. No design exceptions were necessary at this conceptual stage. The lanes were assumed 

12 feet with 4 feet offset to face of curb. Limited access will extend minimum 600’ from center of ramp. 

An 8 degree max horizontal curve was used at local roads and interchange arterial.  The lane 

configurations for each alternative were based on design year 2030 traffic information. 

Design Issues. Some of the design issues encountered within the project are maintaining existing 

drives on Glen Este-Withamsville based on the raised profile for new construction of the overpass 

structure. A few drives have been removed or closed due to the higher profile. In addition, a few 

properties have been identified as potential property takes due to being landlocked and having their 

driveway access removed. These same impacts also occur on Old SR 74 with the construction of the 

overpass at SR 32. In addition, the proposed skewed structure/alignment at OLD SR 74 creates an 

undesirable intersection with existing Heitman Lane. 

Traffic Analysis 

The travel demand model was utilized to develop traffic volumes for the various Segment IV(a) 

alternatives.  The improvements at the Eastgate Boulevard interchange as part of CLE-275-10.15 project 

were incorporated in all the alternative evaluations.  Capacity analyses were performed using Highway 

Capacity Software (HCS, Version 5.5).  Traffic volumes and capacity analyses results for various 

alternatives are discussed below.  Traffic volumes are included in Appendix C and the HCS printouts 

have been provided in Appendix D. 

Traffic Volumes 

Traffic volumes for the No-Build and the Build alternatives for the design year (2030) were obtained in 

July 2011 from the travel demand models prepared by HNTB.  Five alternatives were analyzed as shown 

in the table below with a brief description and the volume source.  Manual adjustments were made for 

two of the alternatives and are explained later. 
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Alternative Description 
Volume Source – 2030 HNTB Synchro 

Model 

1 Improvements at existing at-grade intersections. No-Build 

2 Interchange east of Fayard Drive. Alt 7 

3 Interchange at Elick/Bach Buxton. Alt 8 L1 modified*  

4 
Interchange near Newberry Drive and ramps at Glen 
Este-Withamsville. 

Alt 8 A1 modified* 

5 No improvements. No-Build 

*Traffic volumes provided by HNTB were adjusted manually. 

Alternative 1 is where the existing at-grade intersections are retained and improvements required to 

achieve an overall level of service (LOS) D were determined.  Alternatives 2, 3, and 4 assume that all 

the existing at-grade intersections from Eastgate Boulevard to Olive Branch-Stonelick Road are 

eliminated and a new interchange is provided between Glen Este-Withamsville Road and Old SR 74.  In 

addition to a full interchange at Elick/Bach Buxton and Newberry Drive, Alternatives 3 and 4 have ramps 

at Glen Este-Withamsville Road providing access to and from SR 32 east of Glen Este.  Alternative 5 is 

the no-build condition with the existing at-grade intersections without improvements.  The traffic 

analyses methodologies and results for the five alternatives are discussed below.   

Traffic volumes for Alternatives 1, 2, and 5 were used as-is from the HNTB models shown above. Traffic 

volumes for Alternatives 3 and 4 were manually adjusted.  

Modifications made to Alternative 3 Volume Network include: 

 Removed Heitman Road extension. 

 Provided overpass at Old SR 74. 

 Provided eastbound on ramp from the new interchange location at Elick Lane/Bach Buxton 

Road. 

Modifications made to Alternative 4 Volume Network include: 

 Removed Heitman Road extension. 

 Provided overpass at Old SR 74. 

 Provided westbound off-ramp and eastbound on-ramp at Glen Este-Withamsville Road. 

 Assumed Clepper Road extension connected to new interchange.  

The table below shows the AM and PM peak hour traffic volumes along various segments on SR 32 for 

the different alternatives.  Detailed traffic volume plates are contained in Appendix C. 
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Table 8: 2030 Peak Hour Traffic Volumes along SR 32 

   

Alternatives 

1 & 5 

Alternative 

2 

Alternative 

3 

Alternative 

4 

 
2030 HNTB Volume Model Name  No-Build Alt 7 Alt 8-L1* Alt 8-A1* 

Direction SR 32 Segment 
Peak 
Hour 

Volume  
(vph) 

Volume  
(vph) 

Volume  
(vph) 

Volume  
(vph) 

S
R

 3
2
 E

a
st

b
o

u
n

d
 

Eastgate Entrance to Glen Este Rd 
AM 2329 — — — 

PM 3386 — — — 

Eastgate Entrance to Bach Buxton/Elick 
Exit 

AM — 2289 — — 

PM — 4006 — — 

Eastgate Entrance to Glen Este Entrance 
AM — — 2380 2380 

PM — — 4025 4030 

Glen Este Entrance to Bach Buxton/Elick 
Exit 

AM — — 2580 2580 

PM — — 4365 4370 

Bach Buxton/Elick Exit to Bach 

Buxton/Elick Entrance 

AM — 1747 2240 2130 

PM — 3040 3745 3670 

Old SR 74 to Olive Branch-Stonelick Exit 
AM 2404 — — — 

PM 3699 — — — 

Bach Buxton Entrance to Olive Branch-
Stonelick Exit 

AM — 1992 2450 2400 

PM — 3346 4045 4145 

S
R

 3
2
 W

e
st

b
o

u
n

d
 

Olive Branch-Stonelick Entrance to Old 
SR 74 

AM 2290 — — — 

PM 1915 — — — 

Olive Branch-Stonelick Entrance to Bach 
Buxton/Elick Exit 

AM — 3327 4155 3905 

PM — 2270 3125 3100 

Bach Buxton/Elick Exit to Bach 

Buxton/Elick Entrance 

AM — 2823 3605 3255 

PM — 1911 2765 2600 

Bach Buxton/Elick Entrance to Glen Este 

Exit 

AM — — 4205 4200 

PM — — 3200 3200 

Glen Este Exit to Eastgate Exit 
AM — — 3940 3935 

PM — — 2795 2790 

Bach Buxton/Elick Entrance to Eastgate 
Exit 

AM — 3906 — — 

PM — 2664 — — 

Glen Este Intersection to Eastgate Exit 
AM 3478 — — — 

PM 2738 — — — 

* Modified 
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Capacity Analysis 

HCS analyses were performed for each of the alternatives.  Figures 8 through 12 summarize the level of 

service (LOS) and lane usage for each of the five alternatives based on design year traffic volumes 

computed by the travel demand model.  Results are being included for freeway segments, ramp 

junctions, and key intersections for each alternative.  The truck percentage used in the analyses is 3% on 

SR 32.  

Alternative 1 – Figure 8 shows the improvements required at the existing at-grade signalized 

intersections along SR 32 with 2030 traffic volumes.  In order to achieve LOS D, extensive lane 

improvements will be required, including four to five through lanes on SR 32 and double or triple lefts at 

the major signalized intersections.  

Alternative 2 – Figure 9 shows the lane usage and traffic operations for Alternative 2 interchange 

layout.  Freeway segments, ramp junctions, and ramp intersections are shown.  SR 32 will need to have 

three through lanes in each direction.  

Alternative 3 – Traffic operations and required lane usage for Alternative 3 are shown in Figure 10.  

SR 32 will need to be three through lanes in each direction.  This alternative has ramps at Glen Este-

Withamsville Road providing access to and from SR 32 east of Glen Este-Withamsville.  All the ramp 

junctions and freeway segments will operate at LOS D or better. 

Alternative 4 – Figure 11 shows the LOS summary and lane usage for Alternative 4, which is a tight 

diamond interchange east of Elick Lane/Bach Buxton Road with partial ramps at Glen Este-Withamsville 

Road.  As with Alternatives 2 and 3, SR 32 will need to have three through lanes in each direction.  All 

the ramp junctions, freeway segments, and ramp intersections will operate at LOS C or better. 

 Alternative 5 – Figure 12 shows the 2030 level of service and delay at intersections with existing lane 

usage and traffic control (no build).  All the three signalized intersections on SR 32 between Eastgate 

Boulevard and Olive Branch interchanges will operate at failing condition (LOS F) with excessive delays. 
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Figure 8: Alternative 1 Capacity Analysis 
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Figure 9: Alternative 2 Capacity Analysis 
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Figure 10: Alternative 3 Capacity Analysis 
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Figure 11: Alternative 4 (with Glen Este ramps) Capacity Analysis 
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Figure 12: Alternative 4 (without Glen Este ramps) Capacity Analysis 
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Figure 13: Alternative 5 Capacity Analysis 
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Social and Community Impacts 

The Segment IV(a) project study area extends through Union and Batavia Townships.  The primary 

impacts to the communities within the study area are expected to be realized due to access changes and 

potential property impacts and relocations.  However, the impacts from this project will mostly be felt 

by the neighborhoods in Union Township that are within the study area.  This section will focus on the 

community impacts of proposed changes to access.   Each of the remaining impacts is discussed in 

greater detail elsewhere in this document. 

Union Township.  Union Township was established in 1811 and is located centrally in Clermont 

County along the western border with Hamilton County.  The township has a population of almost 

46,500 (as of 2010) within 29 square miles.  SR 32 essentially bisects the township.  Union Township 

consists of predominately residential and agricultural land uses, with some commercial and industrial 

areas that are mostly found within the project area, along SR 32. 

Access to many of the residential streets that currently intersect SR 32 in the Eastgate area will 

experience some changes as part of this project.  Because the project aims to make SR 32 limited 

access, many of the existing intersections along SR 32 between Eastgate Boulevard and the Olive 

Branch-Stonelick interchange will be closed off; access to these streets will instead be through the new 

interchange, or one of the existing interchanges at either end of the study area.  Access to all streets in 

the area will still be maintained. 

Batavia Township.  Batavia Township is just over 41 square miles in area with a population of slightly 

over 17,503 (as of 2000).  Batavia Township is centrally located within Clermont County and borders 

Union Township to the west.  Batavia Township consists primarily of agricultural land uses with some 

residential, commercial, and industrial land uses around the township. 

Because the part of the Segment IV(a) study area that falls within Batavia Township is the area 

surrounding the Olive Branch-Stonelick interchange off of SR 32, there will be few access impacts to 

those in the township.  The biggest change in access that drivers in Batavia Township will experience is 

that they will no longer being able to access Old SR 74 to or from SR 32; instead, they will have to use 

the new interchange or the existing Olive Branch-Stonelick interchange to access Old SR 74. 

Environmental Justice 

Environmental justice (EJ) laws, regulations, and policies are found in Title VI of the Civil Rights Act of 

1964, the National Environmental Policy Act of 1969, Title 23 of the United States Code, Section 

109(h), the Uniform Relocation and Real Properties Acquisitions Policy Act of 1970, and, most recently, 

Executive Order 12898: Federal Actions to Address Environmental Justice in Minority Populations and 

Low Income Populations (1994). 

The Federal Highway Administration (FHWA) and Executive Order 12898 specifically identify minority 

(racial and national origin, including black, Hispanic, Asian American, and American Indian and Alaskan 

Native) and low-income populations as disadvantaged populations.  OKI also includes elderly, disabled, 
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and households without a personal vehicle in their EJ analyses.  EJ principles, as defined by the FHWA 

are in place to: 

 Avoid, minimize, or mitigate disproportionately high and adverse human health and 

environmental effects, including social and economic effects, on minority populations and low-

income populations.  

 Ensure the full and fair participation by all potentially affected communities in the transportation 

decision-making process.  

 Prevent the denial of, reduction in, or significant delay in the receipt of benefits by minority and 

low-income populations. 

EJ data was collected for each Census Tract in the study area from the 2010 United States Census 

Bureau.  For this analysis, minority persons include any person who is not solely a non-Hispanic 

Caucasian.  Low-income populations are those households with incomes at or below the U.S. 

Department of Health and Human Services (HHS) poverty guidelines.  In this case, this would be a 

median household income at or below $16,620 for the average household size in the study area of 2.54 

persons (this is the average of the 2011 HHS Poverty Guidelines for a 2-person family and a 3-person 

family, to get close to a 2.54-person family).  The following table shows the key disadvantaged 

populations within each Census Tract as well as the larger surrounding areas of Batavia, Milford, 

Clermont County, and the State of Ohio.   

Table 9: Environmental Justice Characteristics 

Census Tract / 

Location 
% Minority 

Median HH 

Income 

Per Capita 

Income 

% Persons 

Poverty 
% 65 + % Disabled 

% No 

Vehicles  

410 3.21% $66,617  $29,857  8.30% 11.62% 

Data not 
available 

from 2010 
Census. 

1.92% 

411.02 7.32% $35,911  $15,549  38.00% 6.59% 2.50% 

412 3.75% $63,140  $26,292  4.70% 13.05% 0.44% 

413.03 4.44% $68,859  $29,086  4.20% 7.72% 0.56% 

413.04 0.00% $59,375  $35,231  0.00% 2.70% 0.00% 

413.05 5.62% $62,315  $34,006  2.20% 11.93% 0.80% 

413.06 7.19% $43,382  $28,870  10.10% 12.58% 0.96% 

413.07 3.64% $64,342  $29,506  4.50% 11.90% 0.00% 

Study Area Tract 
Total / Average 

4.40% $57,993  $28,550  9.00% 9.76% n/a 0.90% 

  

Batavia 6.23% $42,583  $23,430  14.50% 13.52% 
Data not 

available 
from 2010 
Census. 

1.37% 

Milford  4.90% $39,898  $28,504  11.20% 21.87% 4.45% 

Clermont County 3.62% $58,472  $27,900  9.30% 11.78% 1.55% 

Ohio 15.80% $47,358  $25,113  14.20% 14.06% 2.81% 

Source: United States Census Bureau 

Based upon the information obtained from the 2010 United States Census, no Census Tract has a 

median household income below the Department of Health and Human Services poverty guidelines.  

The study area average for each remaining EJ population (minorities, persons in poverty, age 65+, and 



34 

 

without a vehicle) is well below the corresponding state percentages.   However, 38% of people in 

Census Tract 411.02 are in poverty, which is more than double the state average of 14.20%.  

Additionally, 2.50% of the population in this same Census Tract has no vehicle, which is just below the 

state average at 2.81%.   While these EJ statistics make this Census Tract notable, the Tract is located 

on the far east end of the study area and no of its population should be adversely impacted through this 

project. 

Parks and Recreation (Section 4(f)) 

Section 4(f) refers to consideration of property that is publicly owned parks and recreational lands, 

wildlife and waterfowl reserves and historic properties.  From the initial Red Flag review and project 

area mapping, Section 4(f) areas were identified.  This includes two parks and three reservoirs in or near 

the study area.  Three cemeteries were also identified within the study area.  This section of this report 

is not intended to serve as a Section 4(f) evaluation, but merely to present information on the resources 

present within the project area based on secondary source research.  Should any of these resources be 

impacted, the Section 4(f) process will be used to ensure that no feasible and prudent alternative to the 

use of the land exists and that the action includes all possible planning to minimize harm to the property. 

Veterans Park is a recreational park with ball fields and other sports facilities located in the northeast 

quadrant of the Clough Pike and Glen Este-Withamsville Road intersection.  Ivy Point Park is located at 

Ferguson Drive near Clough Pike.  Both parks are owned by Union Township and are just outside the 

study area, so they should not be impacted by any of the alternatives.  Recreational fishing occurs at 

three reservoirs: Glen Willow Lake and Wuerdeman Lakes are located off of Bach Buxton Road, and 

Jackson Lake is located at Old State Route 74 near Eastgate Mall.  Alternative 2 may potentially affect 

the western end of Glen Willow Lake.  All three cemeteries are adjacent to the study area, along or 

adjacent to Olive Branch-Stonelick Road.  None of the cemeteries will be impacted by the proposed 

alternatives. 

Through this phase of the project, no Section 4(f) determinations have been made.  A Section 4(f) 

evaluation will be conducted during the next step of the ODOT PDP. 

Cultural Resources 

The study area was examined through on-line resources for previously identified cultural resources.  

The Ohio State Historic Preservation Office’s (OSHPO) on-line mapping service was used to identify 

any historic structures, archaeological sites, or National Register of Historic Places (NRHP) registered 

sites within the study area.  The interchanges at either end of the Segment IV(a) study area (the Eastgate 

Boulevard and Olive Branch-Stonelick Road interchanges) were previously surveyed, but none of the 

conceptual alternatives between them have been surveyed.  This mapping identified three previously 

recorded cemeteries, eight previously recorded history/architecture sites and seven previously identified 

archaeological sites.  No properties on the National Register of Historic Places are known to exist in 

the study area; however, the study area has not been previously surveyed for cultural resources.  A 

cultural literature review map can be found in the Red Flag Summary (see Appendix F).  The following 

tables list the Ohio Historical Inventory (OHI) buildings, the Ohio Genealogical Society (OGS) 
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cemeteries, and the Ohio Archaeological Inventory (OAI) sites that have been identified in or near the 

study area. 

 

Table 10: OHI Buildings 

OHI # Present Name Address Style Use Date Condition 

CLE0053006 Rose House 947 Old SR 74 Vernacular Single Dwelling 1865 Destroyed 

CLE0052906 William Jones Bldg 951 Old SR 74 Vernacular Unknown Use 1860 Destroyed 

CLE0067606 
null (formerly West 
Property) 

1378 Old SR 174 Vernacular Single Dwelling 1945 Destroyed 

CLE0067807 Hunt Property 
Stonelick-Olive 
Branch Rd 

Vernacular Barn 1840 In use 

CLE0067907 Potrafke Property 
4409 Stonelick-Olive 
Branch Rd 

Vernacular Single Dwelling 1865 Destroyed 

CLE0068007 Hunt Property 
Stonelick-Olive 

Branch Rd 
Vernacular Single Dwelling 1945 Destroyed 

CLE0057907 
Lake Allyn of Camp 

Allyn 

Amelia-Olive Branch 

Rd 
null Other Use 1902 

Partially 

destroyed 

CLE0067707 West Property 1384 Old SR 74 Vernacular Single Dwelling 1945 Occupied 

 

Table 11: OGS Cemeteries 

OGS # Present Name Address Condition 

1753 
Old Apple-German-Old 

Olive Branch 
End of Old Depot Road Destroyed/moved 

1767 Olive Branch 4225 Olive Branch-Stonelick Road Active 

14498 Old Cemetery Nine Mile Road 
Destroyed/moved 
or mislocated 

 

Table 12: OAI Sites 

OAI  # Name Time Period Type Condition 

CT0596 null Prehistoric Open Site Partially destroyed 

CT0597 null Prehistoric Open Site Destroyed 

CT0547 null Prehistoric Open Site Partially destroyed 

CT0548 null Historic Open Site Partially destroyed 

CT0581 null Prehistoric Open Site Partially destroyed 

CT0170 
Wiederhold Mound / Pfarr 

Site 
Prehistoric Open Site Destroyed 

CT0172 Wiederhold Site Prehistoric Open Site Destroyed 

 

None of the history/architecture or archaeological sites are known to be eligible for the NRHP.  As of 

now, none of these sites are located within the boundaries of the alternatives. When the exact right-of-

way limits are defined for the preferred alternative, a Phase I archaeological reconnaissance survey and 

history/architecture survey will be completed.  Should any historic properties be identified, Section 4(f) 

coordination will be completed. 
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Ecological Resources 

The aquatic resources and terrestrial habitats, as well as endangered and threatened species were 

examined according to the Ohio Department of Transportation (ODOT), Ecological Manual (2005a).  

Preliminary findings are presented below.  During the next phases of this project, the ecological impacts 

for the feasible alternatives will be refined and presented in the Ecological Survey Report for review by 

regulatory agencies.  Subsequent coordination will determine appropriate mitigation for impacts. 

Aquatic Resources.  The project area is within the East Fork Little Miami River watershed.  Salt Run 

and Shayler Run are also within the study area and are designated WWH-aquatic life use, AWS & IWS-

water supply use, PCR-recreation use.  Salt Run is a Section 303(d) impaired water.  Numerous 

unnamed streams also exist within the area.  There are no designated Wild or Scenic Rivers located 

within one mile of study area.  The Little Miami River, a state and national scenic river, is over 3 miles 

from the project study area. 

There are possible impacts to wetland areas and cat tails within the study area.  NWI and soil survey 

maps indicate a presence of wet areas throughout the study area.  Previous field investigations indicate 

the presence of wet areas throughout the study area.  Wetland and soil mapping can be found in the 

Red Flag Summary (see Appendix E).  Cat tails are also present in potential areas of disturbance (i.e. 

roadside ditches as well as potential wetland areas and retention pond fringes). 

Terrestrial Habitats.  The study area consists mostly of existing right-of-way and 

residential/commercial lands with some wooded riparian corridors and open riparian corridors, oldfield 

and newfield land uses, and upland woodlands and wooded fence row.  Since the exact right-of-way 

impacts are not yet known, it is not known how much of each terrestrial habitat will be affected.  In the 

next phase, the terrestrial habitats for necessary new right-of-way can be calculated. 

Endangered and Threatened Species.  Based on information from the US Fish and Wildlife 

Services, there are seven (7) federally listed species in Clermont County.  This list includes Indiana bat 

(endangered), running buffalo clover (endangered), pink mucket pearly mussel (endangered), fanshell 

(endangered), rayed bean (candidate), sheepnose (candidate), and snuffbox (species of concern).  

Potential Indiana bat habitat may be present throughout portions of the study area.   Based on 

correspondence with the Ohio Department of Natural Resources (ODNR), there are no records of 

rare or endangered species within the study area.  Coordination with ODNR is available in the Red Flag 

Summary (see Appendix E). 

Hazardous Materials 

Preliminary research, including online reviews of the US Environmental Protection Agency’s 

Enviromapper and the Ohio State Fire Marshal Bureau of Underground Storage Tank Regulation 

(BUSTR) database, was completed to identify suspect parcels within the Segment IV(a) study area.  

Through this research, no mapped landfills or superfund sites were identified; however, numerous 

hazardous material and UST/LUST sites of concern were identified as being located throughout the 

study area.  The identified sites of concern are listed in the tables below.   
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Table 13: Hazardous Waste Sites of Concern 

Site Name Address 

Civacon A Dover Resources Co. 4595 E. Tech Drive, Cincinnati 

Custom Colors Auto Service 1124A Old SR 74, Batavia 

Dynamics Corp of America Ellis & Watts 
Div. 

4400 Glen Willow Lake Lane, Batavia 

Eastgate Motors Inc. 4468 Eastgate Boulevard, Cincinnati 

Environmental Chemical Corp. 3235 Omni Drive, Cincinnati 

Firestone 4625 Eastgate Boulevard, Cincinnati 

Hempleman’s Auto Body 4413 Kitty Lane, Batavia 

Holman Motors, Inc. 4387 Elick Lane, Batavia 

Jeff Wyler Buick Pontiac 1117 SR 32, Batavia 

Jerry’s Autobody Carstar Inc. 4425 Aicholtz Road, Cincinnati 

Kroger #902 4530 Eastgate Boulevard, Cincinnati 

Lucas Automotive 3241 Omni Drive, Cincinnati 

Meijer #148 (gas station) 887 Eastgate North Road, Cincinnati 

Meijer #148 (store) 4445 Glen Este-Withamsville Road, Cincinnati 

Midwest Auto Exchange 4584 Summerside Road, Cincinnati 

Pep Boys #260 4436 Glen Este-Withamsville Road, Cincinnati 

Sam’s Club #6528 815 Clepper Lane, Cincinnati 

Sears #1810 4595 Eastgate Boulevard, Cincinnati 

Summer’s Body and Paint 1107 Old SR 74, Batavia 

Tealtown Exxon 1006 Cincinnati-Batavia Pike, Batavia 

Terminix Branch 2020 4440 Glen Este-Withamsville Road, Cincinnati 

Trentec Inc. 4600 E. Tech Drive, Cincinnati 

Vivi-Color Inc 665 Cincinnati-Batavia Pike, Cincinnati 

Wal-Mart #1443 4370 Eastgate Square Drive, Cincinnati 

West Clermont 4342 Glen Este-Withamsville Road, Cincinnati 

Wyler Jeff Nissan Inc. 861 Wyler Park Drive, Cincinnati 

 

Table 14: UST/LUST Sites of Concern 

Facility ID Site Name Address 

13000126 Sunoco #0043-8820 1006 Cincinnati-Batavia Pike, Batavia 

13010072 Tealtown Exxon 1006 Old SR 74, Batavia 

13004027 Saul’s Construction Co., Inc. 1077 Cincinnati-Batavia Pike, Batavia 
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Facility ID Site Name Address 

13000113 Glen Este Marathon 1098 Cincinnati-Batavia Pike, Batavia 

13000010 Jeff Wyler Auto Center 1117 SR 32, Batavia 

13010103 Big Mike’s Gas-N-Go 1147 Marian Drive, Batavia 

13000026 Clermont Distributing Co. 1155 Old SR 74, Batavia 

13002579 Speedway #9674 1269 Old SR 74, Batavia 

13002615 United Dairy Farmers #139 957-961 Cincinnati-Batavia Pike, Batavia 

 

In the next phases/step of the project, an ESA Screening will be undertaken in accordance with the 

ODOT Environmental Site Assessment Guidelines (April 2009) to further determine the potential of 

encountering hazardous substances from the suspect parcels prior to construction activities. 

Traffic Noise 

The purpose of Part 772 of the Code of Federal Regulations (CFR) is to provide procedures for noise 

studies and noise abatement measures in order to help protect the public health and welfare, to supply 

noise abatement criteria and to establish requirements for information to be given to local officials for 

use in the planning and design of highways approved pursuant to title 23 of the United States Codes 

(USC) (23 CFR 772.1).  The noise analysis for this project will be conducted in accordance with the 

FHWA Federal Aid Policy Guide, Subchapter H, Part 772, Procedures for Abatement of Highway Traffic 

Noise and Construction Noise and the ODOT guidelines contained in its Analysis and Abatement of 

Highway Traffic Noise document dated June 7, 2011 and subsequent clarifications dated January 27, 

2012. 

There are several single-family and multi-family residential developments within the project study area as 

well as a school, cemetery, and park.  Noise abatements may be feasible but a more detailed analysis 

determining what exactly is needed will be completed during the next phases of the project. 

Air Quality 

Part 81 of the CFR provides procedures on air quality matters, which affect the public health and 

welfare and environmental quality of the natural and built habitat.  The 1990 Clean Air Act is the 

cornerstone of these procedures and enforced by the U.S. Environmental Protection Agency (USEPA).  

Ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, particulate matter and lead are the six 

pollutant defined as indicators of air quality by the USEPA.  Threshold concentrations are established for 

these pollutants and designated as National Ambient Air Quality Standards (NAAQS). 

USEPA air quality designations are categorized by area as: non-attainment, attainment or unclassifiable.  

When an area does not meet the air quality it is designated as a non-attainment area.  The 1-Hour 

Ozone Standard and the new 8-Hour Ozone Standard require monitoring of pollutant concentration 

being released into the atmosphere.  Clermont County is a basic non-attainment county – it is in the 

PM2.5 nonattainment area and the 8-hour ozone nonattainment area. 
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The OEPA/ODOT agreement states that a quantitative CO analysis is recommended for projects that 

modify existing facilities that cause an increase in Average Daily Traffic of more than 10,000 vehicles 

between project completion and ten years hence.  Based on preliminary traffic numbers, it appears that 

the ten-year traffic increase will exceed the 10,000-vehicle maximum.  As a result, it is anticipated that a 

quantitative CO analysis will be required.  A Qualitative MSAT Analysis will be required to be prepared 

and coordinated with OEPA.  PM2.5 coordination with approval from OEPA, USEPA, and FHWA will be 

required as well.  The preparation of a PM 2.5 Hotspot Analysis is not anticipated to be required. 

Geotechnical Issues 

There are few geologic hazards that have been noted within the project area: evidence of rock strata, 

the possibility of unsuitable materials, and the possibility of subgrade stabilization or an undercut 

appearing to be needed.  Existing geologic and subsurface information indicated that bedrock in the area 

is relatively shallow, and rock is exposed in the streambeds.  Since the area is highly developed, it is 

anticipated that fill soils will be encountered.  Subgrade stabilization or an undercut may potentially be 

needed based on a review of existing subsurface explorations which indicated that the near surface 

native soils were typically wetter at the time the borings were drilled.  The appendices of the Red Flag 

Summary include further information. 

Utility Issues 

While specifics have not yet been identified, it has been assumed that pole lines, sewers, and water lines 

that run along the anticipated work area will need to be relocated.  Utilities that are currently within the 

existing right-of-way will likely require additional right-of-way to accommodate their relocation.  These 

details will be coordinated throughout the design process in later phases of the project, regardless of 

which alternative is chosen. 

Cost 

Alternative 1 involves only widening SR 32 and intersection improvements (i.e., no involve grade-

separations or interchange) and is estimated at $22,550,000.  Because Alternatives 2-4 all involve two 

grade-separations (at Glen Este-Withamsville and at Old SR 74), a new interchange and a third lane on 

SR 32 in each direction, the costs for each alternative are roughly the same at Step 4 level of detail.  

Therefore, the costs for Alternatives 2-4 are estimated at $65,850,000.  Funding is expected to come 

from local, state, and federal levels.  

Public Input 

Two public open houses have been held for the Segment IV(a) project: one on October 6, 2010 and one 

on September 28, 2011. 

The first open house was held at the Union Township Civic Center to introduce the public to the 

Segment IV(a): SR 32 Eastgate Area Improvements study and to obtain their initial comments.  

Representatives from Clermont County, the Clermont County Transportation Improvement District 

(CCTID), Ohio Department of Transportation (ODOT) District 8, and TranSystems Corporation were 



40 

 

available to answer questions about the project and solicit feedback from attendees.  The open house 

was held from 5:00 to 7:00 PM.  Sign-in sheets from the meeting listed 70 people as being in attendance.  

Exhibits displayed at the meeting included boards explaining the purpose of the meeting and describing 

the comment procedure, the SR 32 Eastgate Area Improvements Study Area, environmental impacts, 

current and future levels of service (LOS) in the study area, crash data from the study area for the past 

three years, and the overall Eastern Corridor project improvements.  Following the public meeting, 

there was a two-week period for the public to submit comments; the study team received comments 

from 21 people. 

The second open house was also held at the Union Township Civic Center and was presenting the five 

conceptual alternatives for this project to the public to gain their feedback on them.  Representatives 

from Clermont County, the Clermont County Transportation Improvement District (CCTID), Ohio 

Department of Transportation (ODOT) District 8, and TranSystems Corporation were available to 

answer questions about the project and solicit feedback from attendees.  The open house was held from 

5:00 to 7:00 PM.  Sign-in sheets from the meeting listed 251 people as being in attendance.  Exhibits 

displayed at the meeting included boards explaining the purpose and need of the project, environmental 

impacts, displays of Alternatives 1-4, a detailed display of the optional ramps at Glen Este-Withamsville 

Road, boards about the I-275/SR 32 interchange project, and the overall Eastern Corridor project 

improvements.  Following the meeting, there was a four-week public comment period; the study team 

received comments from 82 people.  The biggest issue brought up at this open house was concern over 

possible impacts of this project on the new Union Township Library branch located on Glen Este-

Withamsville Road, just north of SR 32. 

Both meetings were held in an open house style, so members of the public could attend at any time 

during the open house hours and browse the exhibits at their leisure; there was no formal presentation 

given at either open house.  Exhibits from both meetings are available in Appendix A and comment 

forms received from both meetings are included in Appendix B.  A table showing the general feedback 

regarding the study area (received at the first open house) followed by figures showing the public’s 

preferences on the alternatives examined in this step of the project (received at the second open house) 

are below.  

Table 15: Comments from Open House 1 

Important Problems in Study Area 

Respondent is concerned with traffic congestion on SR 32. (8 comments)  

Respondent is concerned with speed and congestion on Old SR 74 and Olive Branch-Stonelick Road now that Old SR 74 goes through to 
the UC branch campus. (2 comments) 

Respondent is concerned with turning across traffic [on local roads feeding to SR 32]. (2 comments) 

Respondent is concerned with traffic signals not corresponding with the volume of traffic – suggests access roads with no signals along SR 

32, which would allow for bypassing SR 32 and still being able to access businesses. (1 comment) 

Respondent is concerned with the traffic signal at Old SR 74 and SR 32, at the Speedway. (1 comment) 

Respondent is concerned with the disturbance that will be created. (1 comment) 

Respondent is concerned about still being able to provide access to existing businesses. (1 comment) 

Respondent is concerned with noise issues. (1 comment) 
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Respondent believes that there are too many lights within the study area. (1 comment) 

Respondent believes an overpass at SR 32 and Old SR 74 by the Speedway and Heitman Lane will alleviate some of the back-up for people, 
especially those living on Heitman Lane. (1 comment) 

Respondent believes that growth in the area will be inhibited due to congestion on SR 32 and safety issues. (1 comment) 

Respondent believes overpasses will alleviate traffic problems currently caused by traffic lights. (1 comment) 

Respondent notes that there are not safe sidewalks in the area. (1 comment) 

Respondent is concerned with the cost to tax payers, the feasibility of the project, and the impact to the flow of traffic in the area. (1 
comment) 

Respondent is concerned with the traffic lights in the study area and believes that they contribute to the traffic and accidents in the area. 
(1 comment) 

Ideas to Consider When Developing Alternatives 

Respondent would like service roads next to SR 32 to access businesses. (4 comments) 

Respondent suggests overpasses at the intersections over SR 32.  (3 comments) 

Respondent is concerned with the impact to businesses. (2 comments) 

Respondent is concerned with the impact this will have on the local homeowners and does not want to have a highway next to their 

house. (1 comment) 

Respondent suggests closing the Old SR 74 intersection with SR 32, or at least making it a RIRO. (1 comment) 

Respondent suggests closing off Old SR 74 or making it one-way.  (1 comment) 

Respondent suggests developing Old SR 74, Aicholtz Road, and Clough Pike to handle traffic before starting SR 32 construction. (1 
comment) 

Respondent suggests opening a ramp/interchange at Armstrong Boulevard and SR 32. (1 comment) 

Respondent suggests sitting at each driveway off Old SR 74 to check of safety regarding clearance for viewing. (1 comment) 

Respondent believes that safety of the citizens needs to be a top concern (re: speeding, congestion). (1 comment) 

Respondent likes the proposed Elick/Bach Buxton extension interchange as a way to move people across SR 32 while allowing a 

convenient access point to SR 32. (1 comment) 

Respondent would like to see sidewalks. (1 comment) 

Respondent would like to see a better flow for through traffic. (1 comment) 

Other General Comments/Concerns 

Respondent feels that closing the at-grade intersection of Glen Este-Withamsville will be very detrimental to the established businesses 
currently being served by that intersection. (1 comment) 

Respondent commented that the maps were ok, but having someone explain would be better; stated that with larger groups, it was 

difficult to get close enough to see details. (1 comment) 

Respondent was concerned that the alternatives looked at in the original study were not shown at this meeting and that it seemed to 
focus on spreading the construction. They also noted that collectors work well in other cities. (1 comment) 

Respondent thinks that the service roads should be at least 2 lanes in each direction; begin at I-275 and extend beyond the congested 
demography; have a speed limit of 35 MPH; and provide opportunity for plenty of curb cuts. (1 comment) 

Respondent believes that Fayard Drive and Clepper Lane need to be part of this redevelopment plan. (1 comment) 

Respondent is concerned with the impact this project will have to their home/o-property value as well as the resale potential of it in the 

future. Respondent also wants to know if the county will purchase their property for this project. (1 comment) 
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Figure 14: Interchange Preferences from Open House 2 

 

Figure 15: Glen Este Ramp Preferences from Open House 2 

 

 

Alternative 1: 1 
(1%) 

Alternative 2: 28 
(34%) 

Alternative 3: 
11 (14%) 

Alternative 4: 18 
(22%) 

no build: 4 (5%) 

other: 20 (24%) 

, 0, 0% 

Yes: 27 (75%) 

No: 7 (19%) 

Yes, if Library 
will be missed: 2 

(6%) 
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CONCLUSIONS AND COMPARISON MATRIX  

The five Conceptual Alternatives were further developed and evaluated during Step 4 of the Project 

Development Process.  The findings of the evaluations were presented by discipline in the preceding 

section of this document (“Evaluation of Conceptual Alternatives”).  This section will summarize the 

conclusions by alternative, with a matrix at the end of this section summarizing the evaluation factors for 

each option. 

Alternatives 

Alternative 1 – This alternative would maintain the access points along SR 32, including signals at the 

intersections with Glen Este-Withamsville Road, Elick Lane/Bach Buxton Road, and Old SR 74.  It would 

upgrade the roadway to handle future traffic volumes, adding a number of through and turn lanes in all 

directions.  The number of lanes required to handle traffic volumes, however, would not do much to 

improve safety conditions in the area.  There would be some impacts associated with this alternative 

because of how much wider the road would need to be in order to handle the traffic volumes.  

Construction costs would potentially be less than other alternatives because there are no structures 

(overpasses) involved with this alternative, but exact costs and property impacts are not yet known. 

Alternative 2 – This alternative adds a classic diamond interchange along SR 32 between Glen Este-

Withamsville Road and Elick Lane/Bach Buxton Road.  It makes SR 32 limited access by adding 

overpasses at Glen Este-Withamsville Road and Old SR 74 and closing the remaining intersections along 

SR 32.  Consolidating the existing access points on SR 32 into one new interchange would result in SR 

32 being able to better handle future traffic volumes.  While access points along SR 32 are closed, access 

to all these areas is still maintained; Heitman Lane and Aicholtz Road extension projects help provide 

access to areas affected by intersection closures.  It also improves safety in the corridor as there are 

fewer conflict points.  One reservoir (used for recreational fishing) may potentially be impacted.  Exact 

property impacts and construction costs are not yet known. 

Alternative 3 – This alternative adds an overpass at Elick Lane/Bach Buxton Road that functions with 

entrance/exit ramps that are added just east of the overpass along SR 32.  It makes SR 32 limited access 

by also adding overpasses at Glen Este-Withamsville Road and Old SR 74 and closing the remaining 

intersections along SR 32.  Consolidating the existing access points on SR 32 into one new interchange 

would result in SR 32 being able to better handle future traffic volumes.  While access points along SR 

32 are closed, access to all these areas is still maintained; Clepper Lane and Aicholtz Road extension 

projects help provide access to areas affected by intersection closures on SR 32.  Additionally, partial 

access may still be provided at Glen Este-Withamsville Road from SR 32 westbound and to SR 32 

eastbound.  This alternative improves safety in the corridor as there are fewer conflict points.  Exact 

property impacts and construction costs are not yet known. 

Alternative 4 – This alternative adds a full-movement TUDI on SR 32 between Elick Lane/Bach Buxton 

Road and Old SR 74.  It makes SR 32 limited access by also adding overpasses at Glen Este-Withamsville 

Road and Old SR 74 and closing the remaining intersections along SR 32.  Consolidating the existing 

access points on SR 32 into one new interchange would result in SR 32 being able to better handle 
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future traffic volumes.  While access points along SR 32 are closed, access to all these areas is still 

maintained; Clepper Lane and Aicholtz Road extension projects help provide access to areas affected by 

intersection closures on SR 32.  Additionally, partial access may still be provided at Glen Este-

Withamsville Road from SR 32 westbound and to SR 32 eastbound.  This alternative improves safety in 

the corridor as there are fewer conflict points.  Exact property impacts and construction costs are not 

yet known. 

Alternative 5 – This alternative would not provide any improvements to SR 32 in the Eastgate area.  

Roadway capacity and safety issues will not be improved in the area.  Access through the study area will 

not be changed.  There are no property impacts or construction costs with this alternative. 

Conclusions 

Based upon the evaluations and public comment, select alternatives are recommended for advancement.  

The Feasible Alternatives that are chosen for further work will be analyzed in greater detail, including 

further design based on certified traffic, environmental field studies and agency coordination, as well as 

an analysis of the local network improvements required as a result of the preferred alternative. 

The alternatives recommended to be carried forward are: 

 Alternative 2 – Interchange East of Fayard Drive. 

 Alternative 4 – Interchange at Newberry Drive, with ramps at Glen Este-Withamsville Road. 

 Alternative 4 – Interchange at Newberry Drive, without ramps at Glen Este-Withamsville Road. 

 Alternative 5 – No Build. 

Alternative 1 is not being carried forward because of the increased number of lanes needed throughout 

the corridor.  Furthermore, maintaining (larger) at-grade intersections would not improve safety along 

the SR 32 corridor as outlined in the Purpose and Need.  Alternative 3 is not being carried forward as 

there are no major benefits over Alternative 2 or Alternative 4, Alternative 3 has the highest ROW 

impacts and there is lack of public support for this alternative. 
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Impacts/Issues 
Impact/Issue 
Description 

Alternative 1 Alternative 2 Alternative 3* Alternative 4* Alternative 5 

Widen Existing 
SR 32 

Interchange 
East of Fayard 

Drive 

Interchange at 
Elick/Bach-

Buxton 

Interchange at 
Newberry Drive 

No Build 

Key Design Issues 
The Key Design Issue(s) for each 

alternative. 
1) Major lane additions 

throughout corridor 

1) New interchange 
between Glen Este & 
Elick/Bach Buxton. 2) 

Overpasses at Glen Este 
& Old SR 74.   

1) SR 32 entrance/exit 
ramps east of Elick/Bach 
Buxton. 2) Overpasses at 

Glen Este, Elick/Bach 
Buxton, & Old SR 74. 3) 

Possible partial access at 
Glen Este. 

1) New interchange 
between Elick/Bach Buxton 

& Old SR 74. 2) 
Overpasses at Glen Este & 

Old SR 74. 3) Possible 
partial access at Glen Este. 

None. 

Traffic Analysis 

2030 with Improvements – there are a 
different number of segments with 

each alternative; this represents the 
furthest east & west segments, AM & 

PM (8 total). 

LOS B - 4 segments;  
LOC C - 4 segments 

LOS B - 3 segments;  
LOS C - 4 segments;  
LOS D - 1 segment 

LOS B - 3 segments;  
LOS C - 4 segments;  
LOS D - 1 segment 

LOS B - 3 segments;  
LOS C - 5 segments 

LOS B - 2 segments;  
LOS C - 4 segments;  
LOS D - 1 segment;  
LOS E - 1 segment 

Social & Community 
Impacts 

This includes primarily the impacts to 
the communities due to proposed 

access changes. 
No potential impacts. 

SR 32 will become limited access, so some streets may no longer have direct access from 
SR 32, but access to all streets in the area will still be maintained. 

No potential impacts. 

Environmental Justice 
This includes the impacts to 

environmental justice populations in 
the study area. 

While the project is proposed to affect residential parcels in several census tracts, no one tract or environmental justice population bears disproportionate 
effects. 

Parks & Recreation - 
Section 4(f) 

The consideration of property that is 
publicly owned parks and recreation 

lands, wildlife and waterfowl reserves 
and historic properties. 

No potential impacts. 
1 reservoir (used for 

recreational fishing) may 
potentially be impacted. 

No potential impacts. No potential impacts. No potential impacts. 

ROW Impacts 
The additional amount of ROW 

necessary to meet ODOT standards 
per alternative. 

Approximately 57 parcels. Approximately 85 parcels. Approximately 113 parcels. Approximately 108 parcels. No potential impacts. 

Potential Relocations 
The number of residential & 

commercial properties affected by 
each alternative. 

The number of residential & commercial properties that will be affected are not known at this point. No potential impacts. 

Cultural Resources 
Those properties determined to be 
history/architecture sites requiring 

further study to determine eligibility for 
NRHP status. 

To be determined when preferred alternative is selected. No potential impacts. 

Ecological Resources 
Those ecological resources, including 
aquatic resources, terrestrial habitats 

and endangered and threatened 
species potentially impacted. 

There are numerous wetland areas and streams throughout the study area and the exact impacts to these are not yet 
known. 

No potential impacts. 

Hazardous Materials Sites recommended for Phase I ESA. 
5 potential haz-mat and 2 
potential UST/LUST sites 

of concern. 

6 potential haz-mat and 3 
potential UST/LUST sites 

of concern. 

9 potential haz-mat and 4 
potential UST/LUST sites of 

concern. 

10 potential haz-mat and 4 
potential UST/LUST sites of 

concern. 
No potential impacts. 

Traffic Noise 
Noise impacts resulting from this 

project. 
There are several single-family and multi-family residential developments within the project study area as well as a school, cemetery, and park. Noise 

abatements may be feasible but a more detailed analysis determining what exactly is needed will be done in later steps of this project. 

Air Quality 
Air quality impacts resulting from this 

project. 

The OEPA/ODOT agreement states that a quantitative CO analysis is recommended for projects that modify existing facilities that cause an increase in 
Average Daily Traffic of more than 10,000 vehicles between project completion and ten years hence.  Based on preliminary traffic numbers, it appears that 

the ten-year traffic increase will exceed the 10,000-vehicle maximum.  As a result, it is anticipated that a quantitative CO analysis will be required.  A 
Qualitative MSAT Analysis will be required to be prepared and coordinated with OEPA.  PM2.5 coordination with approval from OEPA, USEPA, and 

FHWA will be required as well.  The preparation of a PM2.5 Hotspot Analysis is not anticipated to be required. 

Geotechnical Issues 
Significant geologic hazard within the 

project area. 
The majority of the study area consists of Illinoian-age loam-till soil and landslides may occur in oversteepend, wet areas.  

There is also evidence of bedrock in the study area. 
No potential impacts. 

Utility Issues 
Utilities that may require relocation as 

part of this project. 
Many utilities exist within the suburban setting of the project study area and will most likely require relocation.  At this 

particular stage of design, specifics beyond this are not known.   
No potential impacts. 

Costs Step 4 level of detail estimates $22,550,000  $65,850,000 None. 

*Alternatives 3 and 4 include impacts associated with the proposed optional ramps at Glen Este-Withamsville Road 
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APPENDIX A: EXHIBITS (ALSO ON CD) 

 ODOT Project Development Process (PDP) for Major Projects 

 Eastgate Area Improvements 

 Segment IV(a) Project Study Area 

 Segment IV(a) Census Tract Map 

 Open House 1 Displays 

o Eastern Corridor Improvements 

o Crash History 

o Environmental Features 

o Level of Service (LOS) 

o Level of Service (LOS) Definition 

o Purpose of Meeting 

o Study Area 

 Open House 2 Displays 

o Purpose & Need 

o Alternative 1 

o Alternative 2 

o Alternative 3 

o Alternative 4 

o Glen Este-Withamsville Road Ramp Options 

  



Ohio Department of Transportation

Project Development Process (PDP) for Major Projects
Ohio Department of Transportation

Project Development Process (PDP) for Major Projects

STEP 7

STEP 1 STEP 2

STEP 12

STEP 13

STEP 4

 DEVELOP CONCEPTUAL 
ALTERNATIVES

• Address Public Involvement issues
• Select corridors for further study
• Develop Scope of Services for Step 5 and 

Step 6
• Perform environmental field studies
• Submit Conceptual Alternatives Study
• Involve stakeholders at Concurrence 

Point #2 (Conceptual Alternatives Study)
• Update cost estimates

STEP 5

• Complete and submit Final Right-of-
Way Plans

• Complete and submit Right-of-Way 
Tracings

• Begin Right-of-Way acquisition
• Begin Environmental mitigation
• Begin utility relocation
• Update utility reimbursement and 

right-of-way acquisition costs
• Achieve milestone for right-of-way and 

utility coordination

STEP 10

 WORK WITH STAKEHOLDERS TO 
UNDERSTAND PROBLEMS, NEEDS 

AND GOALS
• Define the study area
• Identify and work with stakeholders, in-

cluding Environmental Justice Populations
• Develop Public Involvement Plan
• Develop stakeholder goals and measures 

of project success
• Refine Planning Study Scope of Services
• Update cost estimates and milestone dates

DEVELOP PREFERRED ALTERNATIVE
• Recommend preferred alternative
• Refine design plans for preferred alterna-

tive
• Perform environmental field study and re-

fine impacts
• Prepare Waterway Permit Determination
• Prepare and Submit Categorical Exclusion 

(CE), Environmental Assessment(EA)or Draft 
Environmental Impact Statement (EIS)

• Submit Preferred  Alternative Verification
• Involve stakeholders at Concurrence Point 

#4 (Perferred Alternative)
• Develop Scope of Services for detailed de-

sign development
• Update cost estimates and milestone dates

STEP 8

PREPARE ENVIRONMENTAL 
CLEARANCE / DEVELOP STAGE 1 DESIGN
• Finalize environmental document (CE, EA or 

EIS)
• Request Finding of No Significant Impact 

(FONSI) or Record of Decision (ROD)
• Develop and Submit Stage 1 Detailed Design
• Establish proposed right-of-way limits
• Conduct second Value Engineering Study
• Prepare Final Waterway Permit applications 

and conceptual Mitigation Plans
• Involve stakeholders at Concurrence Point #5 

(Selected Alternative)
• Update cost estimates

 CONDUCT RESEARCH AND 
TECHNICAL STUDIES

• Identify data needs
• Review existing data and analyses and 

conduct needed additional research 
and analysis

• Prepare base maps
• Prepare existing and future conditions 

report
• Confirm study area and logical termini
• Develop Red Flag Summary
• Prepare Draft Purpose and Need State-

ment

 AWARD CONTRACT
• Prepare Plans, Specifications and Esti-

mate package
• Complete final legislation
• Obtain Federal Authorization
• Advertise project
• Respond to pre-bid questions
• Conduct construction contract sale
• Award contract

STEP 3

IDENTIFY AND EVALUATE 
CONCEPTUAL ALTERNATIVE 

SOLUTIONS
• Identify conceptual alternative solutions
• Develop cost estimates for conceptual al-

ternative solutions
• Quantitatively compare and evaluate 

conceptual alternatives
• Document analysis, alternatives elimina-

tion process, and reasoning

PREPARE FINAL PLAN PACKAGE
• Prepare and submit Final Tracings
• Prepare and submit Final Plan Package
• Update construction cost estimate
• Achieve milestone for Final Tracing  

Approval

DEVELOP  STRATEGIC PLAN
• Recommend design concept and scope 
• Revise draft Purpose and Need 

Statement
• Determine NEPA requirements
• Recommend funding, timetable, and 

delivery strategy
• Document the decision making process 

and recommendations into a strategic 
plan or planning study report 

• Reach consensus and concurrence on 
recommendatons by stakeholders and, 
if appropriate, seek MPO Major 
Investment Study Approval 
(Concurrence Point #1)

• Update cost estimates and milestone 

DEVELOP STAGE 3 DESIGN
• Develop and Submit Stage 3 Detailed 

Design
• Prepare Environmental Consultation 

Form
• Update construction cost estimate

 v15bB-November 2004

S
T
A
R
T

STEP 14

CONSTRUCT PROJECT
• Conduct pre-construction conference, part-

nering, and regular coordination meetings
• Prepare and submit Storm Water Pollution 

Prevention Plan
• Review and respond to contractor's Value 

Engineering Change Proposals
• Accept materials for construction
• Construct project
• Obtain final project acceptance
• Conduct post-construction conference and 

activities

STEP 6
 DEVELOP FEASIBLE 

ALTERNATIVES
• Develop feasible alternatives and 

preliminary construction limits
• Perform refined environmental field 

studies 
• Prepare Assessment of Feasible 

Alternatives
• Conduct first Constructability Review
• Conduct first Value Engineering Study
• Update cost estimates
• Involve stakeholders at Concurrence 

Point #3 (Assessment of Feasible 
Altenatives

 DEVELOP STAGE 2 DESIGN
• Summarize environmental  

commitments and prepare necessary 
environmental  plan notes

• Prepare Final Mitigation Plans
• Develop and Submit Preliminary Right-

of-Way plans
• Develop and Submit Stage 2 Detailed 

Design
• Develop scope of services for detailed 

design development and continue 
scoping through Step 11

• Conduct second Constructability Review
• Update cost estimates

STEP 9

Post-Construction Activities
Involve Servicing Operational

 Needs, Maintenance and
 Measuring Operational 

Performance 

Projects Selected Through
a Comprehensive Plan or

District Work Plan

Maintenance

Concurrence Point 2

Conceptual
Alternatives Study

Concurrence Point 3

Assessment of Feasible 
Alternatives

Concurrence Point 4

Preferred 
Alternative

Concurrence Point 1

Final 
Strategic Plan

Concurrence Point 5

Selected
Alternative

MilestoneMilestone

Right-of-Way/Utility 
Coordination

MilestoneMilestone

Final Tracing
Approval

STEP 11
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Eastern Corridor Segment IV(a)
SR 32 Eastgate Area Improvements

Crashes By Type (174)
Angle      (9)
Rear End (136)

Side Swipe    (12)
Fixed Object (7)
Other           (10)

Crash History, 2007-2009
Crash Severity
Fatal Accidents  (0)
Injury Accidents (48)

Total Crash Cost
$4.95 Million
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Crash History, 2008
Crashes By Type (152)
Angle      (7)
Rear End (116)

Side Swipe    (14)
Fixed Object (7)
Other           (8)

Crash Severity
Fatal Accidents  (1)
Injury Accidents (37)

Total Crash Cost
$4.03 Million
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Crash History, 2009
Crashes By Type (154)
Angle      (6)
Rear End (119)

Side Swipe    (21)
Fixed Object (2)
Other           (6)

Crash Severity
Fatal Accidents  (1)
Injury Accidents (44)

Total Crash Cost
$4.56 Million
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Levels of Service 

Level of Service (LOS) is a tool that measures the quality of operations for different 
roadway types, features, and controls.  The Level of Service is computed from variables 

including speed, geometry and traffic volume.   
 

There are six level of service grades that represent all of the possible operating 
conditions; these levels range from LOS A, representing optimum operation, to LOS F, 

representing congested or unstable flow.  Typically, in urbanized areas, a roadway 
component is seen as adequate if the corresponding level of service is D or better, while 

LOS results E and F indicate near failure and failure, respectively.  

LOS  Definition 

 

A 
Represents a free-flow operation. Vehicles are 
almost completely unimpeded in their ability to 
maneuver within the traffic stream. 

B 
Represents reasonably free-flow operation. The 
ability to maneuver within the traffic stream is 
slightly restricted. 

C 
Represents a traffic flow with speeds near or at 
free-flow speed. Ability to maneuver within the 
traffic stream is noticeably restricted. 

D 
Represents speeds that begin to decline with 
increased density. Ability to maneuver within the 
traffic stream is noticeably limited. 

 

E 
Represents operation at its capacity. Vehicles are 
closely spaced within the traffic stream and there 
are virtually no useable gaps to maneuver. 

F 
Represents a breakdown of vehicle flow. This 
condition exists within queues forming behind the 
breakdown points. 

A
c
c
e
p

ta
b

le
 

U
n

a
c
c
e
p

ta
b

le
 



 

Purpose of the Meeting 

Please Sign In! 

 

The purpose of this open house is to introduce you to the SR 32 Eastgate 
Area Improvements study and seek your feedback on the issues that should 
be considered before we develop alternatives.  The area under study is along 

State Route 32 from Eastgate Boulevard to Olive Branch-Stonelick Road. 
 

The goals of the study are to reduce congestion and improve safety, consistent 
with local transportation and economic goals.  The project will coordinate 

with regional plans regarding rail, public transit, community development, and 
environmental restoration.    

 
This meeting is your opportunity to learn more about the project and provide 

the study team with your input, which will be used to help guide the 
alternatives being developed.  

Study Area for the SR 32 Eastgate Area Improvements  
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In order to improve safety and reduce congestion, the SR 32 Eastgate Area Improvements
are envisioned to consolidate and manage access points along SR 32.  Based upon required
spacing between the Eastgate Boulevard Interchange and the Olive Branch-Stonelick Road
interchange, only one interchange can be provided, somewhere within this area.

Other locations will be investigated for overpasses or reconnecting to other local roads.
Your input is needed to help reach the best combination of solutions for SR 32 and the
local road system.
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Reduce Congestion
The SR 32 and Glen Este-Withamsville Road 
intersection is already operating over capacity, 

making the intersection highly congested.

Reduce Congestion
The SR 32 and Elick Lane/Bach Buxton 

Road intersection is already operating over 
capacity during the PM peak period.

Reduce Congestion
The SR 32 and Old SR 74 intersection 

is already operating over capacity during 
the PM peak period.

Serve Demand
Traffic on SR 32 west of 

Glen Este-Withamsville Road is 
expected to increase by 36%.

Serve Demand
Traffic on SR 32 between 

Glen Este-Withamsville Road 
and Elick Lane is expected to 

increase by 42%.

Serve Demand
Traffic on SR 32 between 

Elick Lane and Old SR 74 is 
expected to increase by 37%.

Serve Demand
Traffic on SR 32 east of Old SR 74 

is expected to increase by 34%.

Safety
From 2007 through 2009, there were 480 
crashes reported within the project area.
This is more than 2 times higher than 

average number of accidents on similar 
roadways across Ohio.

The purpose of the Segment IV(a) project is to:
  •  Serve current and projected travel demand.
  •  Reduce congestion and delay.
  •  Improve roadway safety.
  •  Be consistent with local transportation and
      economic development goals.

Project Study Area

CLE-SR 32-2.25 (PID 82320)
Segment IV(a) of the Eastern Corridor

Purpose and Need













 

 

 

APPENDIX B: PUBLIC INVOLVEMENT (ON CD) 

 Open House 1 – October 6, 2010 

o Meeting Handout 

o Questionnaire 

o Sign-in Sheets 

o Comments Received 

o Resident’s Requests & Responses 

 Open House 2 – September 28, 2011 

o Meeting Handout 

o Comment Sheet 

o Sign-in Sheets 

o Comments Received 

o Resident’s Requests & Responses 

 

  



DID YOU KNOW? 

Within the SR 32 corridor from 
Eastgate Boulevard to Olive 
Branch-Stonelick Road, 480 
accidents were logged from 2007 
through 2009.  These crashes 
included two with fatalities and 
129 with reported injuries. 

The high frequency of traffic 
accidents coupled with high traffic 
volumes further intensifies the 
problem of congestion. 

SR 32 Eastgate Area Improvements 
Eastgate Boulevard to Olive Branch-Stonelick Road 
Eastern Corridor, Segment IV(a) – CLE-32-2.25, PID 82370  

 

Public Open House October 6, 2010  

Purpose of the Meeting 

The purpose of this open house is to introduce you to the State 
Route 32 Eastgate Area Improvements Study and seek your feedback 
on the issues that should be considered before we develop 
alternatives. 

Project Purpose and Goals 

The goals of the SR 32 Eastgate Area Improvements are to reduce 
congestion and improve safety, consistent with local transportation 
and economic goals.  The project will coordinate with regional plans 
regarding rail, public transit, community development and 
environmental restoration. 

Study Area 

The current study is focused on SR 32 from the Eastgate Boulevard interchange to the Olive Branch-Stonelick 
Road interchange.  Improvements to local roads or the construction of new local connectors may be included 
as part of the project.  Therefore, the study area also includes areas north and south of SR 32 as shown. 



DID YOU KNOW? 

Previous studies for the Eastern Corridor are 
available at www.easterncorridor.org . 

Materials from this open house are available 
on ODOT’s website.  A link is provided at 
www.tid.clermontcountyohio.gov . 

 

Background 

In November 2004, the Ohio Department of 
Transportation (ODOT) published Access Ohio 2004-
2030, Statewide Transportation Plan.  The statewide plan 
recognized SR 32 as an important trade and travel 
corridor.  In 2006, ODOT completed the Eastern 
Corridor Study, in cooperation with Clermont County, 
Hamilton County, and the City of Cincinnati.  The 
Eastern Corridor Study was a comprehensive look at the 
transportation needs between Cincinnati and western 
Clermont County.   

As part of a multi-modal transportation strategy, this study included a recommendation to consolidate and 
manage access points to establish SR 32 as a limited access arterial roadway, including elimination of access at 
SR 32/Glen Este-Withamsville Road, with planned local road improvements implemented separately in support 
of this improvement.  The current SR 32 Eastgate Area Improvement Study seeks to build upon the previous 
study by evaluating solutions for this area in detail. 

 

Next Steps 

The project team will collect public comments and begin 
development of alternatives, including evaluation of effects on 
travel patterns and traffic volumes.  In early 2011, a second open 
house will be held to get your input on the alternatives. 

Your Opinions are Needed  

This is an opportunity to provide input before alternatives are 
developed.  Written comments may be submitted at the meeting, 
e-mailed, faxed or mailed to the study team.  Please submit your 
comments by October 22, 2010 to: 

SR 32 Study Team 
TranSystems 
4555 Lake Forest Drive, Suite 540 
Blue Ash, OH 45242 

Phone:   513-621-1981, ask for extension 32103 

Fax:   513-621-2901 

E-mail:  ssdaniels@transystems.com 

Materials are available on the ODOT website, 
via a link at: www.tid.clermontcountyohio.gov 
 

 

PROJECT SCHEDULE 

Summer 2006 

Federal Highway Administration 
issues a Record of Decision for the 

Tier 1 Eastern Corridor 
Environmental Impact Statement, 

which includes recommendations for 
SR 32 Corridor in the Eastgate area 

Spring 2009 

Funding Identified and Programmed 
thru TRAC 

Spring 2010 

ODOT Assembles Consultant Team  
and Implementation Committee 

Fall/Winter 2010/2011 

Technical Studies Conducted  
and Alternatives Developed 

Summer 2011 – Fall 2012 

Preliminary Design  
and Environmental Approvals 

 



SR 32 Eastgate Area Improvements Questionnaire 

The Ohio Department of Transportation is conducting a study of SR 32 from Eastgate Boulevard to Olive 
Branch-Stonelick Road.  Please help us by completing this quick survey about transportation issues in the 
area.  Please note that all comments become part of the public record. 

Name _____________________________________________________________________________________________ 

Address ___________________________________________________________________________________________ 

E-mail _____________________________________________________________________________________________ 

Organization (if any) _________________________________________________________________________________ 

1. What forms of transportation do you use in the study 
area?  Choose all that apply. 

o Walk 
o Bicycle 
o Bus 
o Automobile 
o Carpool 
o Other__________________________________ 

2. What are your destinations within the study area? 
Choose all that apply. 

o Home 
o Work 
o School 
o Shopping 
o Restaurants 
o Medical appointments 
o Other __________________________________ 

3. How satisfied are you with the time it takes to travel 
through the study area? 

o Very satisfied 
o Somewhat satisfied 
o Neither satisfied or unsatisfied 
o Somewhat unsatisfied 
o Completely unsatisfied 

4. During periods of heavy traffic, what intersections 
or interchanges do you use to access SR 32 in this 
area? 

o Eastgate Boulevard Interchange 
o Eastgate Square Drive 
o Glen Este-Withamsville Road 
o Elick Lane 
o Old SR 74 (Speedway) 
o Olive Branch-Stonelick Road Interchange 
o Other _______________________ 
o None – I travel through this area on SR 32 
o None – I rarely use SR 32 

5. When traffic is lighter, what intersection or 
interchange do you use most often to access SR 32 
in this area? 

o Eastgate Boulevard Interchange 
o Eastgate Square Drive 
o Glen Este-Withamsville Road 
o Elick Lane 
o Old SR 74 (Speedway) 
o Olive Branch-Stonelick Road Interchange 
o Other _______________________ 
o None – I travel through this area on SR 32 
o None – I rarely use SR 32 

6. How concerned are you about roadway safety within 
the study area? 

o Very concerned 
o Somewhat concerned 
o Neither concerned nor unconcerned 
o Somewhat unconcerned 
o Not at all concerned 

7. When considering alternatives for improving SR 32, 
what issues should be considered most important? 
Please rank in order, with 1 being most important. 

� Safety 
� Traffic flow and travel time 
� Environmental impacts 
� Impacts on property and businesses 
� Opportunities for new development 
� Other travel modes (bus, bike, etc.) 
� Impacts on local roads 
� Aesthetics or appearance 
� Construction impacts (noise, traffic, etc.) 
� Cost 
� Other ______________________________ 

 
 



8. What do you think are the most important transportation problems within this study area? 

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________ 

9. What ideas should we consider when developing alternatives? 

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________ 

10.  How would you prefer to get updates on this project?  (Letter, e-mail, website, newspaper, etc.) 

__________________________________________________________________________________________________ 

11. Are there people in your community who would be interested but are unable to attend public meetings?  What is the 
best way to reach them? 

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________ 

Thank you for completing the survey questions.  Please feel free to provide additional comments. 

 

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________

__________________________________________________________________________________________________ 

Please return completed surveys to:   Or contact the team: 

SR 32 Study Team     Susan Daniels 
TranSystems      ssdaniels@transystems.com 
4555 Lake Forest Drive, Suite 540    513-621-1981 – extension 32103 
Blue Ash, OH 45242      Fax to: (513) 621-2901  Attn: SR 32 Study Team 
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CO-Jen Spinosi

From: CO-Susan Daniels
Sent: Wednesday, September 29, 2010 2:22 PM
To: Jay.Hamilton@dot.state.oh.us
Cc: CO-Jen Spinosi; Manger, Pat; CO-Andrew Schneider
Subject: IVa Comment - Margaret Moores

When I receive calls about IVa, I will send e-mails to you and Pat for your information.  Jen will save these messages to 

include with the public comments. 

 

I received a phone call today from Margaret Moores, 513-752-4482.  She had the following comments: 

 

• She has sold her house and asked that we send an invitation to the new owner:  Jason L. Prichard, 4467 

Briarwood, 45103  (Jen will do this.) 

• She now lives off of Amelia Olive Branch, so she uses the Olive Branch-Stonelick Interchange now to access SR 

32. 

• She noted the following travel problems in the study area: 

o It is very difficult to turn onto 74 from Briarwood at peak hours.  The speed limit is 45 mph, which seems 

too high considering how many roads and driveways there are.  People do not slow down to let you out. 

o At 74/Tealtown intersection, people turning right on red onto 74 regularly pull out in front of traffic on 

74.  Right turns on red should be prohibited. 

o At 32/74 intersection, turning left is very difficult because there is no turn arrow.  Traffic backs up for a 

long distance.  When she used to live off 74, she wouldn’t try to turn there, going to the next 

intersection instead. 

o Turning from White Castle onto Eastgate Boulevard, left turns are prohibited.  This should be enforced 

by the township, because it is regularly violated.  Ms. Moores was in a collision at this location when a 

car illegally turned left from the White Castle in front of her. 

 

She asked if she should still attend the open house, since she doesn’t live off 74 anymore.  I told her that she is welcome 

to come.  I told her that if she drives SR 32, her opinions would be helpful. 

  
Susan S. Daniels, PE, AICP, LEED Green Associate  
Senior Professional  
Assistant Vice President  
  

  
TranSystems  
1105 Schrock Road, Suite 400  
Columbus, OH 43229  
Main: 614-433-7800 
Direct: 614-433-7803 
Cell: 614-571-3222 
Fax: 614-846-2602 
www.transystems.com  

Note: The information contained in this transmission as well as all documents transmitted herewith are privileged and confidential information. This 
information is intended only for the use of the individual or entity to whom it was sent, and the recipient is obliged to protect this information as 
appropriate. If the recipient of the e-mail, and/or the documents attached is not the intended recipient, you are hereby notified that any dissemination, 
distribution or reproduction, copy, or storage of this communication is strictly prohibited. Thank you. 







DID YOU KNOW? 

Previous studies for the Eastern Corridor are 

available at www.easterncorridor.org. 

Materials from this open house are available 

on ODOT’s website.  A link is provided at 

www.tid.clermontcountyohio.gov. 

 

 

SR 32 Eastgate Area Improvements 
Eastgate Boulevard to Olive Branch-Stonelick Road 
Eastern Corridor, Segment IV(a) – CLE-32-2.25, PID 82370  

 

Public Open House September 28, 2011 

Purpose of the Meeting 

The purpose of this open house is to update you on the 

State Route 32 Eastgate Area Improvements Study, 

review the issues in the study area and seek your 

feedback on various conceptual alternatives that have 

been developed. 

Project Purpose and Goals 

The goals of the SR 32 Eastgate Area Improvements are to serve current and projected travel demand, reduce 

congestion and delay, and improve roadway safety, in a manner consistent with local transportation and 

economic development goals.  

Study Area 

The current study is focused on SR 32 from the Eastgate Boulevard interchange to the Olive Branch-Stonelick 

Road interchange.  Improvements to local roads or the construction of new local connectors may be included 

as part of the project.  Therefore, the study area also includes areas north and south of SR 32 as shown. 

 

Background 

In November 2004, the Ohio Department of Transportation (ODOT) published Access Ohio 2004-2030, 

Statewide Transportation Plan.  The statewide plan recognized SR 32 as an important trade and travel corridor.  

In 2006, ODOT completed the Eastern Corridor Study, in cooperation with Clermont County, Hamilton 

County, and the City of Cincinnati.  The 

Eastern Corridor Study was a 

comprehensive look at the transportation 

needs between Cincinnati and western 

Clermont County.   

As part of a multi-modal transportation 

strategy, this study included a 

recommendation to consolidate and manage 

access points to establish SR 32 as a limited 

access arterial roadway, including elimination 
of access at SR 32/Glen Este-Withamsville 

Road, with planned local road improvements 

implemented separately in support of this 

improvement.  The current SR 32 Eastgate 

Area Improvement Study seeks to build 

upon the previous study by evaluating 

solutions for this area in detail. 

 

 



 

 

Alternatives 

Based on technical studies and public comment, five conceptual alternatives have been developed within the 

study area, including various locations for an interchange, overpasses, and various local network connections.  

These are as follows: 

 Alternative 1* – Widen existing SR 32, including five through lanes, and added turn lanes at intersections.  

 Alternative 2 – Includes an interchange on SR 32 between Glen Este-Withamsville Road and the existing Elick 

Lane/Bach Buxton Road. 

 Alternative 3 – Includes an interchange on SR 32 interchange at the existing Elick Lane/Bach Buxton Road 

intersection. 

 Alternative 4 – Includes an interchange on SR 32 between the existing Elick Lane/Bach Buxton Road and Old 

SR 74. 

 Alternative 5 – No Build (do nothing alternative). 

* Alternative 1 is not being recommended for further study.   

Next Steps 

The project team will collect public comments and continue to 

refine the alternatives.  Additional design detail will be completed 

as well as environmental fieldwork and resource agency 

coordination.  Expect another public involvement meeting 

sometime in 2012 to share the results of these studies and 

obtain your feedback on a preferred alternative. 

Your Opinions are Needed  

Feel free to view the exhibits and discuss the project with the 

team members.  Please complete a short comment form and 

drop it in the comment box before you go.  What are your 

thoughts on the conceptual alternatives presented at the public 
meeting?  Do you prefer one alternative over another?  Do you 

have other suggestions for this project?   

Written comments may be submitted at the meeting, e-mailed, 

faxed or mailed to the study team.   

Please submit your comments by October 26, 2011 to: 

SR 32 Study Team 

TranSystems 

4555 Lake Forest Drive, Suite 540 

Blue Ash, OH 45242 

Phone:  513-621-1981, ask for extension 32-205 

Fax:     513-621-2901 

E-mail:  amschneider@transystems.com 

Materials are available on the ODOT website, via a link at: 

www.tid.clermontcountyohio.gov. 

PROJECT SCHEDULE 

Spring 2009 

Funding Identified and Programmed 

thru TRAC 

Spring 2010 

ODOT Assembles Consultant Team  

and Implementation Committee 

Fall 2010 – Fall 2011 

Technical Studies Conducted  

and Alternatives Developed 

Fall 2011 – Fall 2012 

Preliminary Design  

and Environmental Approvals 

2013 

Right-of-Way Acquisition Process 

2014-2015 

Project Construction 

 



SR 32 Eastgate Area Improvements – Comment Form 

The Ohio Department of Transportation is working to improve conditions along SR 32 

from Eastgate Boulevard to Olive Branch-Stonelick Road.  Please help us by sharing your thoughts on this 

project.  Comments related to this project will be accepted until October 26, 2011.  Please note that all 

comments become part of the public record.   

 

Name ___________________________________________________________________________ 

Address __________________________________________________________________________ 

E-mail ___________________________________________________________________________ 

Organization (if any) _________________________________________________________________ 

 

Which of the conceptual alternatives do feel would be the best fit for this project?  (Please circle one.) 

 Alternative 1*   Alternative 2  Alternative 3 

 (widen existing SR 32)  (interchange between Glen  (interchange at existing 

 *Alternative 1 is not being  Este-Withamsville Road and  Elick/Bach Buxton  

 recommended for further study.  existing Elick/Bach Buxton)   intersection) 

 

 

  Alternative 4  Alternative 5 

  (interchange between  (no build) 

  Elick/Bach Buxton and  

  Old SR74) 
 

If Alternative 3 or Alternative 4 is selected as the Preferred Alternative, would you prefer to see the ramp 

connections to Glen Este-Withamsville Road? 

_________________________________________________________________________________

_________________________________________________________________________________ 

Do you have any additional comments about any of the alternatives and/or the project in general?  (Please 

write on the back and attach additional pages as necessary.) 

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________ 

 

Please submit your comments to: Or contact the team:  

SR 32 Study Team Andrew Schneider 

TranSystems amschneider@transystems.com 

4555 Lake Forest Drive, Suite 540 513-621-1981, ext. 32-205 

Blue Ash, OH  45242 513-621-2901 – Attn. SR 32 Study Team (fax) 
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CO-Jen Spinosi

From: Gene R. Smith [grsdes@fuse.net]
Sent: Wednesday, September 28, 2011 9:57 PM
To: CO-Andrew Schneider
Subject: SR 32 Eastgate Area Improvements

Follow Up Flag: Follow up
Flag Status: Flagged

Hi Andrew, 
     It was good to talk to you this evening at the Civic Center, and I thought you did a good gob explaining the proposed 
Alternative #4.  Can you help me get more data? 
I looked on the website at www.tid.clermontcountyohio.gov, hoping to print out the maps for #2, #3, and #4 so I could go 
over them with my wife and neighbors, however the only map was one showing the overall improvement area, not 
showing the above alternatives with their proposed changes, interchanges, etc. 
     I would appreciate it if you have maps of those alternatives, and where I can find them, so I can print them out.  You 
can let me know by e-mail, at grsdes@fuse.net. 
  
     Thanks for your help. 
  
Gene Smith 
4187 Heritage Glen 
Cincinnati, Ohio 45245 
  
P.S.  One question I forgot to ask you at the meeting, was how much area would be available for parking at the Library if 
any one of the three alternatives above would be the final senerio. 
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CO-Jen Spinosi

From: smichael7@cinci.rr.com
Sent: Wednesday, September 28, 2011 4:19 PM
To: CO-Andrew Schneider
Subject: Union Township Library

Please choose an option that does not affect the new library. 

 

Yours truly, 

 

Susan Michael 
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CO-Jen Spinosi

From: CO-Andrew Schneider
Sent: Wednesday, October 12, 2011 9:22 AM
To: CO-Jen Spinosi
Subject: FW: ST. RT. 32 construction

FYI 

 

From: Manger, Pat [mailto:pmanger@clermontcountyohio.gov]  

Sent: Wednesday, October 12, 2011 9:21 AM 
To: CO-Andrew Schneider 

Subject: FW: ST. RT. 32 construction 

 
Andy, 
 
I received this the other day and thought I would forward on to you for follow up. 
 
 
Sincerely, 

Patrick J. MangerPatrick J. MangerPatrick J. MangerPatrick J. Manger    

Patrick J. Manger, P.E. - P.S. 
Clermont County Engineer 
2381 Clermont Center Drive 
Batavia, Ohio 45103 
(513) 732-8068 
 

From: Dan & Kerry Braun [mailto:d_kbraun@yahoo.com]  

Sent: Thursday, September 29, 2011 8:57 PM 
To: Manger, Pat 

Subject: ST. RT. 32 construction 

 
Mr. Manger, 
I own a home on Fayard Drive right off of St. Rt 32. Will this property at 4423 Fayard be impacted by the 
planned construction? 
Thank you for your response. 
Dan Braun 
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CO-Jen Spinosi

From: David Bolten [dbolten@cinci.rr.com]
Sent: Thursday, September 29, 2011 9:58 AM
To: CO-Andrew Schneider
Subject: SR 32 Eastgate Area Improvements

Follow Up Flag: Follow up
Flag Status: Flagged

  

Dear Sir, 

 

My wife and I sincerely ask that other options are considered better than taking the area for 

the new library. This area library is used heavily and its relocation with enhanced space has 

been planned for a long time. Demolition of the current project and delay of better services 

will certainly be felt deeply in this community. 

 

Sincerely, 

 

Dave and Chris Bolten 

Eastgate 
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CO-Jen Spinosi

From: djbryson@fuse.net
Sent: Thursday, September 29, 2011 12:09 PM
To: CO-Andrew Schneider
Subject: SR 32 EASTGATE AREA IMPROVEMENTS

Follow Up Flag: Follow up
Flag Status: Flagged

To Whom it May Concern:  I am writing in regard to the Eastern Corridor project on SR 32 in 

Clermont County as it affects our businesses, homes, etc. I strongly urge you to consider 

where this new road goes and just how many people will be affected by your decisions.  

 

Today I am writing on behalf of the new Union Township Branch Library on Glen Este - 

Withamsville Road. This library purchased land which had a restaurant on it which had closed.  

The library system was assured at that time that the new road WOULD NOT affect their plans to 

completely renovate the building and open a badly needed new library at the end of 2011.  

Now, as a library patron, I have been told that the new road may now in fact come through the 

new building.  If this is the case, who re-pays the money already spent on renovations???   

 

Does this mean that the public cannot believe what we are told???  Does it mean that nobody 

KNOWS where the road will be???  I've tried to get a current plan on the computer - no luck.  

 

I'd like some answers, along with a lot of other people who live in Union Township. 
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CO-Jen Spinosi

From: Joan Owens [mojoowens@hotmail.com]
Sent: Thursday, September 29, 2011 11:28 AM
To: CO-Andrew Schneider; d08.pio@dot.state.oh.us
Subject: Eastern Corridor, Segment IV(a) - CLE-32.2.25, PID 82370

Follow Up Flag: Follow up
Flag Status: Flagged

I live off of School House Road, and I have major concerns that all of the alternatives presented at the Public 

Open House on September 28, 2011 have the interchange from SR 32 dumping traffic onto St. Rt. 74.  I 

anticipate major traffic congestion on this road from westbound travelers coming into the Eastgate area.   Part 

of this study should include major improvements to St. Rt 74.  At a minimum the road should be expanded to 

at least include a middle turn lane option.   Also, it is already very difficult trying to make a left turn from 

School House onto St. Rt 74 because there is no traffic light at this intersection.  I would hope with the 

additional traffic projections, there would be a plan in place to put a traffic light at this intersection.     

  

Also I did not notice if there were any links to Aicholtz Lane for westbound travelers trying to get to the south 

side of St. Rt. 32.  I am extremely concerned that you are only shifting the traffic problem from Rt 32 to Rt 74; 

but, Rt. 74 cannot handle the traffic because it is only two lanes.   

  

Finally, please do not move forward on any plans that would jeopardize the new Union Township library 

(either parking or the beautiful facility).  Thank you.     

  

Joan Owens 

  

1118 Flick Lane 

Batavia, OH   45103 

513-753-9944   
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CO-Jen Spinosi

From: David Bolten [dbolten@cinci.rr.com]
Sent: Thursday, September 29, 2011 12:21 PM
To: CO-Andrew Schneider
Subject: Re: SR 32 Eastgate Area Improvements

Follow Up Flag: Follow up
Flag Status: Flagged

Thanks for the quick reply. 

 

Dave 

On Sep 29, 2011, at 10:02 AM, <amschneider@transystems.com> <amschneider@transystems.com> 

wrote: 

 

> Thank you for your comment.  Please note that none of the alternatives directly impact the 

library property.  An optional component of Alt 3 & 4 includes a ramp in one of two locations 

near the library--one does not impact the property and one could impact some parking spaces.  

While the ramp does provide some benefit, Alt 3 & 4 can function without it. 

>  

> Again, thank you for your comment. 

> Andy 

>  

> -----Original Message----- 

> From: David Bolten [mailto:dbolten@cinci.rr.com]  

> Sent: Thursday, September 29, 2011 9:58 AM 

> To: CO-Andrew Schneider 

> Subject: SR 32 Eastgate Area Improvements 

>  

>   

> Dear Sir, 

>  

> My wife and I sincerely ask that other options are considered better than taking the area 

for the new library. This area library is used heavily and its relocation with enhanced space 

has been planned for a long time. Demolition of the current project and delay of better 

services will certainly be felt deeply in this community. 

>  

> Sincerely, 

>  

> Dave and Chris Bolten 

> Eastgate 
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CO-Jen Spinosi

From: Joan Owens [mojoowens@hotmail.com]
Sent: Thursday, September 29, 2011 6:30 PM
To: CO-Andrew Schneider
Subject: RE: Eastern Corridor, Segment IV(a) - CLE-32.2.25, PID 82370

Follow Up Flag: Follow up
Flag Status: Flagged

I appreciate your reply.  After further reviewing the interchange options, I still have strong concerns that St Rt 74 will not 

be able to handle the additional traffic that would be anticipated unless the road is widened and a traffic light is installed 
at Schoolhouse.  My vote is definitely for Option 2.  Thank you again for your consideration.   

  

From: amschneider@transystems.com 

To: mojoowens@hotmail.com; d08.pio@dot.state.oh.us 
Date: Thu, 29 Sep 2011 14:02:23 -0500 

Subject: RE: Eastern Corridor, Segment IV(a) - CLE-32.2.25, PID 82370 

Hello Ms. Owens.  Thank you for your comment.  All interchange options will certainly need to consider what 

improvements might be necessary on the local network to handle the traffic.  The maps for the four alternatives are 

available on ODOTs website at the following link: 

  

http://www.dot.state.oh.us/districts/D08/Pages/CLE32Alt.aspx 

  

Finally, please note that none of the alternatives directly impact the library property.  An optional component of Alt 3 & 4 

(shown on Alt 4) includes a ramp in one of two locations near the library--one does not impact the property and one 
could impact some parking spaces.  While the ramp does provide some benefit, Alt 3 & 4 can function without it. 

  

Please let me know if I can answer additional questions.  And, again thank you for your comment. 

Regards, 

Andy 

  

From: Joan Owens [mailto:mojoowens@hotmail.com]  

Sent: Thursday, September 29, 2011 11:28 AM 

To: CO-Andrew Schneider; d08.pio@dot.state.oh.us 
Subject: Eastern Corridor, Segment IV(a) - CLE-32.2.25, PID 82370 

  
I live off of School House Road, and I have major concerns that all of the alternatives presented at the Public Open House on 

September 28, 2011 have the interchange from SR 32 dumping traffic onto St. Rt. 74.  I anticipate major traffic congestion on this 

road from westbound travelers coming into the Eastgate area.   Part of this study should include major improvements to St. Rt 74.  

At a minimum the road should be expanded to at least include a middle turn lane option.   Also, it is already very difficult trying to 

make a left turn from School House onto St. Rt 74 because there is no traffic light at this intersection.  I would hope with the 

additional traffic projections, there would be a plan in place to put a traffic light at this intersection.     

  

Also I did not notice if there were any links to Aicholtz Lane for westbound travelers trying to get to the south side of St. Rt. 32.  I am 

extremely concerned that you are only shifting the traffic problem from Rt 32 to Rt 74; but, Rt. 74 cannot handle the traffic because 

it is only two lanes.   

  

Finally, please do not move forward on any plans that would jeopardize the new Union Township library (either parking or the 

beautiful facility).  Thank you.     
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Joan Owens 

  

1118 Flick Lane 

Batavia, OH   45103 

513-753-9944   
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CO-Jen Spinosi

From: blhyden@zoomtown.com
Sent: Monday, October 10, 2011 8:24 PM
To: CO-Andrew Schneider
Subject: Betty Hyden

Follow Up Flag: Follow up
Flag Status: Flagged

I Am a property owner at 1273 Heitman Ln .  Batavia , ohio 45103  the alternate RT. going 

thru. Heitman i can see will be a real nuisance more traffic in front of my house and RT. 32 

behind the house that would be  not acceptble for the home owners there . i sure wish there 

would be a different alternative.  i am 3rd house from old 74. 

 

                                                          Thanks for attention 

                                                          Betty Hyden 
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CO-Jen Spinosi

From: Tonya Spurlock [ktms1990@yahoo.com]
Sent: Monday, October 03, 2011 1:32 PM
To: CO-Andrew Schneider
Subject: Heitman Lane concerns

Follow Up Flag: Follow up
Flag Status: Flagged

Hello, 
My family ownes a property on Heitman ln, where the proposed road will be going in. Currrently, as you know 
there is a MAJOR highway to the back of Heitman, and now it looks like a large through road in the front of the 
homes. 
I've spoken to a few home owners on the street and they have chosen not to come to the meetings or speak out 
because they feel that the decisions have already been made and there is no value to their opinions. 
  
I realize the deadline for comments is Oct 26, but what kind of feedback are you looking for? I can say that 
nearly every home owner on the street has been there over 25 years. Typically these are older folks and would 
hate to move, but are concerned that they could not sell with these changes anyway. Would it be possible for 
their homes to be bought out? I'm sure you could appriciate not living with a highway in your front and back 
yards! 
  
I would think that the value of homes will significantly decrease with this new road. This is a concern for many 
of our neighbors. 
  
Thanks! 

Tonya Spurlock 
  
The elevator to sucess is out of order, you will need to take the stairs, one step 

at a time. 
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CO-Jen Spinosi

From: Tonya Spurlock [ktms1990@yahoo.com]
Sent: Tuesday, October 04, 2011 7:19 PM
To: CO-Andrew Schneider
Subject: RE: Heitman Lane concerns

Follow Up Flag: Follow up
Flag Status: Flagged

Andy, 
Thanks for responding to my e-mail. It looks to me that no matter which of the three alternative plans are 
chosen that the road will still go down Heitman ln. Is it being discussed to buy out these homes? I would 
imagine if anyone on the committee lived on this street they would not want a highway as a front and back 
yard! My parents own 1273 Heitman, and they rent it to a disabled woman, who wants to live out her life there. 
They have no desire to be bought out, but I know of someone who does. 
  
Clearly it is undesirable to have such traffic congestion with two major roads up next to your house! I suppose 
my question is this- is there any other way to avoid the road going down Heitman? Will public imput make a 
difference on this part of the plan? 
  
Thanks! 

Tonya Spurlock 
  
The elevator to sucess is out of order, you will need to take the stairs, one step 

at a time. 
 
 
--- On Mon, 10/3/11, amschneider@transystems.com <amschneider@transystems.com> wrote: 
 
From: amschneider@transystems.com <amschneider@transystems.com> 
Subject: RE: Heitman Lane concerns 
To: ktms1990@yahoo.com 
Date: Monday, October 3, 2011, 1:47 PM 

Hello Ms. Spurlock.  At the public meeting we presented four alternatives.  These may be viewed on the 
Eastern Corridor website, as well as ODOT’s website: 

http://www.dot.state.oh.us/districts/D08/Pages/CLE32Alt.aspx 

  

We also handed out the attached information, and included a comment form on which attendees (and anyone 
else) could circle which alternative they liked and why.  While Alt 1 is not being carried forward, I might mention 
the other three alternatives do indeed include an additional lane on SR32 in each direction and an 
overpass/bridge at Old SR 74.  There would no longer be direct access from SR 32 and Old SR 74.  Access 
would be via the new interchange (one of three locations) or by Olive Branch-Stonelick (south to Old SR 74).  
Note that Alt 2 includes a Heitman Lane extension over to Olive Branch-Stonelick.  An attempt will be made to 
avoid as many residential impacts as possible. 
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I’d be happy to answer any other questions you might have, either by email or phone (513-621-1981 ext 
32205).  I would ask that you please complete a comment sheet and distribute to your neighbors if they wish to 
comment as well.  It is extremely important to gather input that this early stage.  We will of course accept 
comments throughout the life of the project, but for the purposes of moving forward, there is a 30 day period 
following the public meeting.  

  

I hope this helps.  Again, please let me know if you have additional questions.  

Thanks, 

Andy 

  

From: Tonya Spurlock [mailto:ktms1990@yahoo.com]  
Sent: Monday, October 03, 2011 1:32 PM 
To: CO-Andrew Schneider 
Subject: Heitman Lane concerns 

  

Hello, 

My family ownes a property on Heitman ln, where the proposed road will be going in. Currrently, as you know 
there is a MAJOR highway to the back of Heitman, and now it looks like a large through road in the front of the 
homes. 

I've spoken to a few home owners on the street and they have chosen not to come to the meetings or speak out 
because they feel that the decisions have already been made and there is no value to their opinions. 

  

I realize the deadline for comments is Oct 26, but what kind of feedback are you looking for? I can say that 
nearly every home owner on the street has been there over 25 years. Typically these are older folks and would 
hate to move, but are concerned that they could not sell with these changes anyway. Would it be possible for 
their homes to be bought out? I'm sure you could appriciate not living with a highway in your front and back 
yards! 

  

I would think that the value of homes will significantly decrease with this new road. This is a concern for many 
of our neighbors. 

  

Thanks! 
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Tonya Spurlock 

  

The elevator to sucess is out of order, you will need to take the stairs, one step at a time. 
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CO-Jen Spinosi

From: Keys Font [keys130@gmail.com]
Sent: Friday, October 07, 2011 3:38 PM
To: CO-Andrew Schneider
Subject: Eastgate Area Improvements

Follow Up Flag: Follow up
Flag Status: Flagged

These improvements should not take place 1. You'll be destroying peoples yards and homes to build this 
extension. 2. Misuse of funds- this area was just remodeled. take the money and focus on upgrading the existing 
roads. If we are in a recession why would be focus on building new roads when we cant even maintain the ones 
we have.  
 
Who is the person who said we needed to build new roads in the Eastgate Area?  
 
MISUSE of funds!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
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CO-Jen Spinosi

From: Osborne, Deborah [DOsborne@entran.us]
Sent: Monday, October 10, 2011 4:14 PM
To: CO-Andrew Schneider
Subject: FW: Eastern Corridor: StRt32

Follow Up Flag: Follow up
Flag Status: Flagged

Andy - I'm not sure you got this one - that's what sparked the previous email about giving 
you access. 

 
Deb 

 
 

 
-----Original Message----- 

From: Alex Lambros [mailto:theophanes677@aol.com]  
Sent: Sunday, October 09, 2011 8:53 AM 

To: ECSegment4a 
Subject: Eastern Corridor: StRt32 
 

This is an enquiry e-mail via http://www.easterncorridor.org/ from: 
Alex Lambros <theophanes677@aol.com> 

 
On September 28, 2011, at the Public Open House, the Ohio Department of Transportation (ODOT) 

and the SR32 Study Team introduced several proposals for public review and comment regarding 
redevelopment of the State Route 32 corridor that will change the existing access on State 

Route 32 within Union Township. 
 

These alternatives provided several options that addressed the needs of ODOT in order to 
ensure the provision of safe traffic flow and to reduce congestion along St Rt. 32 corridor.  
However, these proposals did not show any improvements to Old State Route 74 or Aicholtz Road 

or other local roadways which will be forced to accommodate the redirection of all local 
traffic and would likely shift safety and congestion issues onto the local and county roads 

in this area.  
 

Without considering the inclusion of the redevelopment of ALL secondary roadways within Union 
Township in order to improve safety and congestion on the St Rt. 32 corridor, ODOT will 

inadvertently pass the financial burden to the Clermont County taxpayers to make improvements 
to our local roadways and jeopardize the safety of our citizens in emergency situations.  

 
As taxpayers of Union Township and the entire County, we must express our concerns regarding 
ODOT’s lack of consideration in the implications of resulting improvements necessary on the 

local road infrastructure and the financial burden to the citizens of Clermont County. 
 

We as taxpayer must MAKE the time to express our concerns regarding the safety implications 
for our secondary roadways within Union Township and the financial burden to the local 

taxpayers regarding ODOT proposals during the open comment period which will expire on 
October 26, 2011. 

 
The bottom line is that our secondary roadways, in their current state, will never be able to 

accommodate the increased traffic volume and jeopardize the safety of our citizens, places an 
unreasonable financial burden on local taxpayers and substantially reduces our ability in 
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economic development. We can not sit in the sidelines and expect the Government always to do 
the right thing. SPEAK OUT this is our only chance. 

 
Alex Lambros 

1069 Clough Pike 
 

 



1

CO-Jen Spinosi

From: Mollie Labeda [mj.labeda@gmail.com]
Sent: Monday, October 10, 2011 12:03 PM
To: CO-Andrew Schneider
Subject: 32 Projects a Win!

Follow Up Flag: Follow up
Flag Status: Flagged

Hello,  
 
I wanted to give some positive feedback to the effort put forth to improve the corridor. I work at Xavier (have 
worked at UC before) and it is a pain to get to work from my home in Pierce Township to Norwood. Many of 
the routes are congested (471, Columbia Parkway, if there is a concert or flooding- Kellogg and 275 is horrible) 
or slow (32 through Newtown is a nightmare). It takes me a good 45 minutes to get back and forth, mostly just 
sitting in traffic. I have many times wished that there was a highway that continues across the city to the east 
side.  
 
This option will be a fantastic way to reduce that congestion and offer an alternative to the already 
overwhelmed 32 and the alternates. I am very excited! I am also intrigued by the rail option, although it does 
not (yet) offer a stop at Xavier, what a wonderful addition to the options.  
 
Mollie Labeda 
Pierce Township resident 
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CO-Jen Spinosi

From: Dan & Kerry Braun [d_kbraun@yahoo.com]
Sent: Thursday, October 13, 2011 7:33 PM
To: CO-Andrew Schneider
Subject: Re: ST. RT. 32 construction

Andy, 
Thank you for the information that you have provided. I have a rental property on Fayard Dr. but live in 
Dayton, Ohio and was interested whether or not our properties were part of the ground needed to complete the 
project. This would impact decisions for future rental plans.  
Thank you for your help, 
Dan Braun 
 
From: "amschneider@transystems.com" <amschneider@transystems.com> 
To: d_kbraun@yahoo.com 
Sent: Wednesday, October 12, 2011 9:33 AM 
Subject: FW: ST. RT. 32 construction 

Mr. Braun, Im returning your email on behalf of Pat Manger.  I am the project manager at the consultant firm 
working for ODOT on the SR 32 project.  First, a preferred alternative has not yet been selected.  We are 
actively soliciting feedback from the community on three alternatives.  These alternatives are available to view 
at the following links: 
  
http://www.dot.state.oh.us/districts/D08/Pages/CLE32Alt.aspx 
http://tid.clermontcountyohio.gov/Segment+IVA.aspx 
http://www.easterncorridor.org/eastgate-area-corridor/segment-iva-sr-32-eastgate-public-
involvement/september-2011-open-house 
  
Your home should not be directly impacted by the alternatives under consideration.  However, access to SR 32 
from Fayard will be closed off, as it will at all access points between Eastgate and Olive Branch-Stonelick.  A 
new interchange is proposed at one of three locations between Eastgate and Olive Branch-Stonelick 
(Alternatives 2-4).  Alternative 1 is not being carried forward in the study. 
  
Please feel free to email me or call (513-621-1981 ext 32205) if you have other comments or questions. 
Thanks, 
Andy Schneider   
  
  
From: Dan & Kerry Braun [mailto:d_kbraun@yahoo.com]  
Sent: Thursday, September 29, 2011 8:57 PM 
To: Manger, Pat 
Subject: ST. RT. 32 construction 
  
Mr. Manger, 
I own a home on Fayard Drive right off of St. Rt 32. Will this property at 4423 Fayard be impacted by the 
planned construction? 
Thank you for your response. 
Dan Braun 
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CO-Jen Spinosi

From: samichel@earthlink.net
Sent: Sunday, October 16, 2011 2:06 PM
To: CO-Andrew Schneider
Subject: SR32 Study Team Proposal Comments

Follow Up Flag: Follow up
Flag Status: Flagged

Hi, 
 

I revisited the project site after seeing in the Community Journal that a open house had been 
presented with updated info. 

Up to now, the information had been somewhat sketchy, but the latest proposals were much 
better, though lacked any information on current and projected traffic loads for each 

proposal.  (I understand this is difficult to obtain and speculative) Nevertheless, after 
reviewing the 4 proposals I would like to submit my observations and suggestions for review. 

Perhaps taking portions of #2 and #3 would be best. 
 

Ranked: 
     Proposal 2 
         - much cleaner integration between SR74, SR32, and Bach-Buxton 

         - I would suggest NOT completing the Heitman Ln extension.  While this may 
artificially offload traffic from  the 2 lane 

SR32 onto the 
           new 1 lane extension, it would ultimately create a CHOKE POINT where it would dump 

into the 1 lane SR74 and much of the traffic 
           would again attempt to enter SR32 to obtain access to the businesses farther west. 

         * consider use of curved Glen-Este/Alcholtz extension idea from #3 to avoid clash 
with residentials, 

            and provide smoother integration with Bach Buxton, 
            and also consider a new entrance into high school at the mid-point of the back of 
the main lot 

            connecting to the Glen Este/Alcholtz curved extension to Bach Buxton. 
     Proposal 3 

         - Old SR 74 tie-in too far down to be of real benefit.  Also, 
disruption/displacement of existing residencs and busnesses to justify 

         * Consider a new entrance into high school at the mid-point of the back of the main 
lot 

            connecting to the Glen Este/Alcholtz curved extension to Bach Buxton. 
     Proposal 4 

         - CLepper Ln. extension overly disruption/displacement of existing residencs and 
busnesses to justify 
         - Old SR 74 tie-in too far down to be of real benefit.  disruption/displacement of 

existing residencs and busnesses to justify 
     Proposal 1 

         - Blocking of Eastgate Square Blvd is a bad idea. 
         - Does nothing to address interconnections between SR74, SR32, Bach-Buxton, and Glen 

Este Withamsville. 
 

Applies to all proposals: Blocking of inbound Eastgate Square Blvd traffic is a bad 
idea...blocking of outbound to SR32 would be good. 

     ** Consider an over pass extesion of Eastgate Square Blvd to cross SR32.  No ramps, just 
a cross over. 
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This would provide a direct connection between the 2 large business areas, which are expected 
to have drastically increased traffic once Jungle Jim's comes online, and other prospective 

businesses. 
 

* One concern I have, and perhaps that is due to ODOT project funding vs. Clermont County 
funds, is the lack of a 'through' access at Glen Este High School.  It does have a back 

entrance via Wuebold Ln., but this dumps directly into the middle of a residential area. 
With the introduction of the Glen-Este/Alcholtz extension to connect to Bach-Buxton, it would 

make great sense to include a new entrance for Glen-Este High School off of the mid-point of 
the back of the main lot that would connect to the new Glen Este/Alcholtz extension to Bach 

Buxton. 
 
 

Thanks for your consideration of the above items and continued work towards improving the 
traffic and connectivity issues. 

 
Sincerely, 

Steve Michel 
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CO-Jen Spinosi

From: Chris Coldiron [ccoldiron@guardiansavingsbank.com]
Sent: Monday, October 17, 2011 5:51 PM
To: CO-Andrew Schneider
Subject: RE: eastern corridor project   (can you please give me a call ?)

Hi Andy, 
 

Thanks for your quick reply. 
 

I am not sure if you handle the responsibilities for where my lot is. 
Do you know where St.Rt. 32 & Hickory Creek Drive intersect? 

It is just west of Eight Mile Road (before you get to Burger Farm) on the south side of 
St.Rt. 32. 

 
Can you answer any questions relating to that portion of the project? 

 
The section of St.Rt. 32 where my Vacant Lot is would have nothing to do with the potential 
alternatives which you sent to me for review. 

 
 

 
 

Sincerely, 
 

Chris Coldiron 
cell # :  (513) 313-1593 

 
 
 

 
 

-----Original Message----- 
From: amschneider@transystems.com [mailto:amschneider@transystems.com] 

Sent: Monday, October 17, 2011 5:08 PM 
To: ccoldiron@guardiansavingsbank.com 

Subject: RE: eastern corridor project (can you please give me a call ?) 
 

Hi Chris, thanks for the email.  I can certainly give you a call and answer what questions I 
can (though Im not in the office for most of the week).  If you had not attended the public 
meeting Sept 28, the potential alternatives are available on ODOTs website at the following 

link: 
http://www.dot.state.oh.us/districts/D08/Pages/CLE32Alt.aspx 

 
If you had not seen the alternatives, plesae take a look and we can discuss. 

If you have seen them and have questions, I can try to answer those as well. 
 

Thanks again and I look forward to talking with you. 
Andy 

 
 
________________________________ 

From: Chris Coldiron [ccoldiron@guardiansavingsbank.com] 
Sent: Monday, October 17, 2011 2:59 PM 

To: CO-Andrew Schneider 
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Subject: eastern corridor project (can you please give me a call ?) 
 

Hi Mr. Schneider. 
 

 
I was hoping to ask you a couple of questions regarding this project. 

 
I own a vacant lot along St.Rt. 32 and Hickory Creek Drive. 

This is a corner lot at that intersection. 
 

 
My cell phone is listed below. 
 

 
 

Sincerely, 
 

Chris Coldiron 
cell # :  (513) 313-1593 
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CO-Jen Spinosi

From: hzehetmaier [hzehetmaier@cinci.rr.com]
Sent: Tuesday, October 18, 2011 12:38 PM
To: CO-Andrew Schneider
Subject: Re: Sr 32 

Follow Up Flag: Follow up
Flag Status: Flagged

Thank you very much. 

As a resident in this area and as a now retired highway design project manager with KZF, 

Alternative 2 is my preferred option. 

Heinrich 

 

 

----- Original Message -----  

From: <amschneider@transystems.com> 

To: <hzehetmaier@cinci.rr.com> 

Sent: Monday, October 17, 2011 4:58 PM 

Subject: RE: Sr 32 

 

 

Yes, the options may be viewed at the following link: 

http://www.dot.state.oh.us/districts/D08/Pages/CLE32Alt.aspx 

 

Please let me know if you have questions or comments. 

Thanks, 

Andy 

 

________________________________ 

From: hzehetmaier [hzehetmaier@cinci.rr.com] 

Sent: Monday, October 17, 2011 9:12 AM 

To: CO-Andrew Schneider 

Subject: Sr 32 

 

Mr. Schneider, 

Is there a website the various SR 32 plan options can be viewed? 

I would greatly appreciate your help. 

Thanks, 

Heinrich 
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CO-Jen Spinosi

From: Sarah Schneider [sschneider@saybrookmarketing.com]
Sent: Tuesday, October 25, 2011 12:00 PM
To: CO-Andrew Schneider
Cc: Vogel, Joe; Hamilton, Jay; Laura Whitman
Subject: Fwd: Eastern Corridor: Union Township library

Andy, 
The comment in the email below was submitted through the Eastern Corridor website.  We can respond to this email with 
a message that says, "Thank you for sharing your comment. The Implementation Partners and project team appreciate 
your feedback and will add your comment to the official meeting record." 
 
We can send this email from the responses@easterncorridor.org account. Please let me know if this 
is okay or if you prefer a different response. I look forward to hearing from you soon.  
 
Thank you! 
 
Sarah  

---------- Forwarded message ---------- 
From: Kelley Paul <kelleyp13@yahoo.com> 
Date: Mon, Oct 24, 2011 at 2:34 PM 
Subject: Eastern Corridor: Union Township library 
To: ECSegment4a@entran.us 
 
 
This is an enquiry e-mail via http://www.easterncorridor.org/ from: 
Kelley Paul <kelleyp13@yahoo.com> 
 
Please keep in mind that young children will be using the library.  We go frequently, and I worry about the road 
being so close to my children.  We would also be disappointed if the ramp took away the outdoor children's 
area. 
 

 
 
 
 
--  
 

Right-click 
here to  
download 
pictures.  To  
help protect 
your privacy, 
Outlo ok 
prevented 

automatic  
download of 
this pictu re  
from the  
In ternet.
me
Sarah Schneider | Account Associate  

3665 Erie Avenue | Cincinnati, OH 45208  

Saybrook Marketing Communications, LLC.  

Facebook | Twitter | LinkedIn | Blog |  

Email: Sarah Schneider | Phone: 859.391.1590 

 



October 24, 2011 
 
To Whom It May Concern 
 
This letter is with regards to the SR 32 Eastgate Area Improvements: Eastgate Boulevard to Olive 
Branch-Stonelick Road; Eastern Corrider, Segment IV(a) – CLE-32-2.25, PID 82370. 
 
I am in favor of Alternative 2 – interchange on SR 32 between Glen Este-Withamsville Road and the 
existing Elick Lane/Bach Buxton Road.  I think that location for this interchange is best suited for  
several reasons.  First,  most of the land needed is undeveloped and would be more cost effective as to 
the number of  homeowners and businesses that would need to be purchased for the Right of Way for 
this development.   
 
Secondly, it appears that this interchange would balance out the traffic accessing Old SR 74 to the north 
of SR 32 and traffic flowing onto Buch Buxton Road to the south rather than off/on ramps at Glen Este-
Withamsville Road. 
 
And third, it involves me directly.  I live at 996 Paul Street Batavia, Ohio  in the Thomas and Mame 
Clepper Subdivison Lot 31, Parcel 414109B031 which borders the new Clermont County Public 
Library on Glen Este-Withamsville Road near SR 32.  If and when, more likely when, current access to 
my subdivision is closed (Fayard Drive and SR 32), another access is needed.  As it stands right now, it 
is very likely my property will be acquistioned by the state in order to extend Paul Street  to Glen Este- 
Withamsville Road. 
 
There is another way out of the subdivision that I think should be considered.  At the other end of  Paul 
Street there is a 40' wide by approximately 900' long wooded strip that comes out onto Old SR 74.  
Parcel 413104B306.  I've been told that this strip of land was originally used as a road sometime in the  
past.   I believe that this possible access to and from the subdivision is well worth considering.  From 
what I can see, no one would have to lose their home.  Please see attachments. 
 
Why couldn't Paul Street be extended into Jamestown Crossing whereby using their exit system?  Also, 
if the interchange as discussed in Alternative 2 materializes, why can't Paul Street extend through 
Jamestown Crossing to the interchange and exit/enter? 
 
I purchased my home at 996 Paul Street in late May 2009.  I moved to this area to be near my friend, 
Rita Walston who lives down the street from me at 4433 Fayard Drive.   I have a degenerative eye 
disease which will prevent me froming driving at some point and possibly affecting other aspects of my 
life.  She was kind enough to suggest I move here, when this property came up for sale, so that she 
could help me when I needed her.  This house is near everything and is convenient for me to get around.   
Alternatives 2, 3 and 4 show Paul Street being extended through my property. 
 
The thought of  losing my home is very stressful.  I'm retired and on a fixed income.  I used my life 
savings  as a down payment on this house.  I have a good interest rate.  I was planning on staying here 
indefinitely.   Now the housing values have dropped significantly.  I may not be able to recoup what I 
have monetarily in the house.   I cannot afford to lose in this situation.  Why should I be worst off for 
something that I have no control over? 
 
Thank you for your consideration. 
Lydia Ward      Ph: 513-753-0919 



513-753-0919 
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CO-Jen Spinosi

From: David Belshaw [belshaw_dave@yahoo.com]
Sent: Tuesday, October 25, 2011 8:15 AM
To: CO-Andrew Schneider
Subject: US 32 corridor project. 

Greetings sir.  
 I have lived on the east side since the '60s and basically grew up here.  I have lived in the 
East Gate area for 16 years in both Batavia township and Union township. I have seen the area grow 
as have all the other residents. The 32 corridor as it is called has been overloaded since I can recall. 
Most of this is due to how the local governments have ignored common sense when it comes to 
anything but revenue. They allowed business and residential development to run rampant but never 
gave any thought to SR 32 or any of the side roads that feed it. Much the same thing has been done 
to SR 125. There have been no ramps added to SR 125.  
 I for one see nothing good regarding any modifications to SR 32 by adding off or on ramps to 
dump traffic on already crowded and dangerous side routes such as SR 74 or clough pike for 
example. What is done is done and folks need to recognize that and live with it. We have seen one 
business close down already with just the mention of this activity and that was Cheese Burger in 
Paradise. That caused the loss of 40 jobs from just the one business closure. Our economy could 
benefit from whatever money is earmarked for this by being used for other good causes, but not at 
the cost of people's jobs. 
 
Recall the physician's oath, first do no harm.  
 
Please do not add any ramps to SR 32 in the East Gate area as all it will do is distribute the madness 
to other roadways that are supported and paid for by smaller governments. 
 
Thank you for your time Andrew.  
Respectfully,  
Dave Belshaw.  
 









Phone Log 

Phone Call Received: 9/28/2011, 9:50 AM 

From: Maureen Dikeman (513-688-0136) 

Message: “I wish to express my opinion that I don't want anything to change where the Union Branch 

library is. Use an option that doesn't disturb it.  Thank you.”  

// JNS 

 

 

Date: 9/29/2011, 10:20 AM 

Subject: Eastern Corridor Segment IV(a) Public Comment 

James Elliot, 1276 Old 74 (middle house across from Speedway) near Shayler. 

Concern is whether he will be relocated; he wants to stay. 

Explained that at this time, we didn’t have design detail to sufficiently know where the Old 74 would be 

touching back down at grade.  His driveway is on Old 74.  

// Andrew Schneider 

 

 

Phone Call Received: 10/7/2011, 10:50 AM 

From: James Elliot (513-752-3552) 

Message: Question about whether he could get a copy of the alternatives.  

// JNS 



 
 

 

 

 

September 30, 2011 

 

 

Mr. Allan Daniel 

1001 Joyce Drive 

Batavia, OH  45103 

 

 

Dear Mr. Daniel: 

 

Included, please find copies of the four (4) Alternatives Maps that you requested at the SR 32 

Eastgate Area Improvements public meeting on Wednesday, September 28, 2011.  Please note 

that these are still preliminary designs; final designs won’t be done until next year.  

 

Additionally, you may find the full-size versions of these materials and items from past meetings 

on the following websites: 

 Eastern Corridor – www.easterncorridor.org 

 ODOT, District 8 – 

www.dot.state.oh.us/districts/D08/Pages/PublicInvolvementMeetingSchedule.aspx  

 Clermont County TID – tid.clermontcountyohio.gov/Segment+IVA.aspx 

 

If you have any questions or comments, please contact me at 513-621-1981 ext. 32-205 or 

amschneider@transystems.com. 

 

 

Respectfully, 

 

 

 

Andrew Schneider 

http://www.easterncorridor.org/
http://www.dot.state.oh.us/districts/D08/Pages/PublicInvolvementMeetingSchedule.aspx
http://tid.clermontcountyohio.gov/Segment+IVA.aspx


 
 

 

 

 

October 14, 2011 

 

 

Ms. Clairee Smith 

453 Ivy Trails Drive 

Cincinnati, OH  45244 

 

 

Dear Ms. Smith: 

 

Included, please find copies of the four (4) Alternatives Maps and a map of the Glen Este-

Withamsville Road ramp options that you requested regarding the SR 32 Eastgate Area 

Improvements project.  Please note that these are still preliminary designs; final designs won’t 

be done until next year.  

 

If you have any questions or comments, please contact Andrew Schneider at 513-621-

1981 ext. 32-205 or amschneider@transystems.com. 

 

 

Respectfully, 

 

 

 

Jennifer Spinosi 



 
 

 

 

 

October 12, 2011 

 

 

Mr. Norman Wright 

136 Judd Road 

Amelia, OH  45102 

 

 

Dear Mr. Wright: 

 

Included, please find copies of the four (4) Alternatives Maps and a map of the Glen Este-

Withamsville Road ramp options that you requested regarding the SR 32 Eastgate Area 

Improvements project.  Please note that these are still preliminary designs; final designs won’t 

be done until next year.  

 

Additionally, you may find the full-size versions of these materials and items from past meetings 

on the following websites: 

 Eastern Corridor – www.easterncorridor.org 

 ODOT, District 8 – 

www.dot.state.oh.us/districts/D08/Pages/PublicInvolvementMeetingSchedule.aspx  

 Clermont County TID – tid.clermontcountyohio.gov/Segment+IVA.aspx 

 

If you have any questions or comments, please contact me at 513-621-1981 ext. 32-205 or 

amschneider@transystems.com. 

 

 

Respectfully, 

 

 

 

Andrew Schneider 

http://www.easterncorridor.org/
http://www.dot.state.oh.us/districts/D08/Pages/PublicInvolvementMeetingSchedule.aspx
http://tid.clermontcountyohio.gov/Segment+IVA.aspx












 

 

 

APPENDIX C: TRAFFIC PLATES (ON CD) 

 Alternatives 1 & 5 – AM and PM 

 Alternative 2 – AM and PM 

 Alternative 3 – AM and PM + updates 

 Alternative 4 with Glen Este-Withamsville Road ramps – AM and PM + updates 

 Alternative 4 without Glen Este-Withamsville Road ramps – AM and PM updates 
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G:\CO10\0004\Traffic\Data_In\HNTB Synchro\Segment IVa - July 2011\Alt 7\SR-32 Corridor (Alt 7_am) 06-30-2011 syn 6.sy7 ALT 2 AM
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Planning Level Traffic Volumes

Segment IV(a) - Alternative 3
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2030 PM Peak Hour

Planning Level Traffic Volumes

Segment IV(a) - Alternative 3
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Planning Level Traffic Volumes

without Glen Este ramps

Segment IV(a) - Alternative 4 

SEGMENT IVa

C
L
E
R

M
O

N
T
 R

D
.

TE
A
LT

O
W

N
 R

D
.

OLD S.R. 74

OLD S.R. 74

OLD S.R. 74

OLD S.R. 74

OLD S.R. 74

OLD S.R. 74

OLD S.R. 74

B
R
ID

L
E

W
O

O
D
 L

N
.

K
IT

TY
 L

N
.

D
O

G
W

O
O

D
 D

R
.

D
E
N

T
O

N
 L

N
.

E
L
IC

K
 L

N
.

HEI
TM

AN 
LN
.

S
H

A
Y
LE

R
 R

D
.

CLEPPE
R LN.

CLEP
PER
 LN.

S.R. 32 S.R. 32 S.R. 32 S.R. 32

S.R
. 32

N
E

W
B
E
R
R
Y
 D

R
.

TRACTION LN.

G
L
E
N
 E

S
T
E
-

W
IT

H
A

M
S
V
IL

L
E

G
L
E
N
 E

S
T
E
-

W
IT

H
A

M
S
V
IL

L
E

GLEN
 EST

E-W
ITHAMSVIL

LE

B
Y
R
D
 TR

A
C
E

F
A

Y
A

R
D
 D

R
.

F
A

Y
A
R

D
 D

R
.

S
C
H

O
O
LH

O
U
S
E
 R

D
.

L
A

K
E
 L

N
.

G
L
E
N
 W

IL
L
O

W
 

NORT
H 

DR

EA
ST

GAT
E 

SOUTH DR
EASTGATE 

C
R
E
E
K
 D

R
.

S
P

R
U

C
E
 

MARIAN DR.

LO
N

G
 L

A
K
E
 R

D
.

EASTWOOD DR.

B
A
C
H
-B

U
X
TO

N
 R

D
.

B
A
C
H
-B

U
X
TO

N
 R

D
.

(BY COUNTY)

FUTURE A
ICHOLTZ 

ROAD EX
TENS

ION

F
A

Y
A
R

D
 D

R
.

NORT
H 

DR

EA
ST

GAT
E 

(BY COUNTY)

FUTURE A
ICHOLTZ 

ROAD EX
TENS

ION

CLEPPE
R LN.

SOUTH DR
EASTGATE 

NORT
H 

DR

EA
ST

GAT
E 

NORT
H 

DR

EA
ST

GAT
E 

4010

2180

945

3065

1730

450

245
325

175625

550

40
49

5

30

20

10
41
5

15

20
15

10

225

265

505

33
5

46
0

36
5

23
5

48
5

29
5

250
200

52
5

13
5

3065
770

1730

370

383
5

2100

45

30

SEGMENT IVa



2030 PM Peak Hour

Planning Level Traffic Volumes

without Glen Este ramps

Segment IV(a) - Alternative 4 

SEGMENT IVa
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APPENDIX D: HIGHWAY CAPACITY SOFTWARE (HCS) OUTPUT (ON CD) 

 Alternative 1 

o Freeway Segments 

o Key Intersections 

 Alternative 2 

o Freeway Segments 

o Key Intersections 

o Ramp Junctions  

 Alternative 3 (with Glen Este-Withamsville Road ramps) 

o Freeway Segments 

o Key Intersections 

o Ramp Junctions  

 Alternative 4 (with Glen Este-Withamsville Road ramps) 

o Freeway Segments 

o Key Intersections 

o Ramp Junctions  

 Alternative 4 (without Glen Este-Withamsville Road ramps) 

o Freeway Segments 

o Key Intersections 

o Ramp Junctions  

 Alternative 5 

o Freeway Segments 

o Key Intersections 

 

  



BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate entrance to Glen 
Este 

Date Performed 7/06/11  Jurisdiction HNTB No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2329 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
876 pc/h/ln

S 60.0 mi/h 

D = vp / S 14.6 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    11:16 AM

Page 1 of 1BASIC FREEWAY WORKSHEET

12/5/2011file://C:\Users\stavatapalli\AppData\Local\Temp\f2kC344.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate entrance to Glen 
Este 

Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3386 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1273 pc/h/ln

S 60.0 mi/h 

D = vp / S 21.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    11:34 AM
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Old SR 74 to Olive Branch exit 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 ALT 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2404 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
904 pc/h/ln

S 60.0 mi/h 

D = vp / S 15.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    11:39 AM
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Old SR 74 to Olive Branch exit 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 ALT 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3699 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1391 pc/h/ln

S 60.0 mi/h 

D = vp / S 23.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    11:37 AM
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Glen Este to Eastgate exit 
Date Performed 7/06/11  Jurisdiction HNTB No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3478 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1961 pc/h/ln

S 58.4 mi/h 

D = vp / S 33.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    11:19 AM
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Glen Este to Eastgate exit 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 ALT 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2738 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1029 pc/h/ln

S 60.0 mi/h 

D = vp / S 17.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    11:43 AM
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch ent to Old SR 74 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2290 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1291 pc/h/ln

S 60.0 mi/h 

D = vp / S 21.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch ent to Old SR 74 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 ALT 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1915 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1080 pc/h/ln

S 60.0 mi/h 

D = vp / S 18.0 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 & Glen Este              
Agency: TranSystems                     Area Type: All other areas             
Date:   2/3/2011                        Jurisd:                                
Period: AM Peak                         Year  : 2030 No Build improved         
Project ID: Segment IVa                                                        
E/W St: SR 32                           N/S St: Glen Este                      
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   3   5   2   |   2   5   1   |   3   2   1   |   2   2   2   |   
LGConfig   | L     T    R  | L     T    R  | L     T    R  | L     T    R  |   
Volume     |289  1670 370  |247  2179 86   |732  241  80   |110  456  567  |   
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  P                           
SB  Right         P                   | WB  Right  P                           
Green            13.5  38.0                       28.0  20.5                   
Yellow           3.5   3.5                        3.5   3.5                    
All Red          1.5   1.5                        1.5   1.5                    
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        537       4774      0.60   0.11    52.5   D                           
T        2652      8375      0.70   0.32    36.8   D    34.8   C               
R        1642      2775      0.25   0.59    11.8   B                           
Westbound                                                                      
L        383       3403      0.72   0.11    57.7   E                           
T        2652      8375      0.91   0.32    44.8   D    44.9   D               
R        928       1568      0.10   0.59    10.7   B                           
Northbound                                                                     
L        1125      4820      0.72   0.23    44.7   D                           
T        606       3547      0.44   0.17    45.1   D    43.6   D               
R        514       1583      0.17   0.32    29.1   C                           
Southbound                                                                     
L        802       3437      0.15   0.23    36.7   D                           
T        606       3547      0.84   0.17    58.1   E    45.7   D               
R        911       2803      0.69   0.32    37.5   D                           
         Intersection Delay = 41.5  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 & Glen Este              
Agency: TranSystems                     Area Type: All other areas             
Date:   2/3/2011                        Jurisd: No Build improved              
Period: PM Peak                         Year  : 2030 ALT 1                     
Project ID: Segment IVa                                                        
E/W St: SR 32                           N/S St: Glen Este                      
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   3   5   2   |   2   5   1   |   3   2   1   |   2   2   2   |   
LGConfig   | L     T    R  | L     T    R  | L     T    R  | L     T    R  |   
Volume     |763  1938 685  |228  1814 143  |517  476  436  |399  381  407  |   
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  P                           
SB  Right         P                   | WB  Right  P                           
Green            23.5  33.5                       21.5  21.5                   
Yellow           3.5   3.5                        3.5   3.5                    
All Red          1.5   1.5                        1.5   1.5                    
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        935       4774      0.91   0.20    59.6   E                           
T        2338      8375      0.92   0.28    48.6   D    45.5   D               
R        1388      2775      0.55   0.50    21.1   C                           
Westbound                                                                      
L        666       3403      0.38   0.20    42.3   D                           
T        2338      8375      0.86   0.28    44.6   D    42.6   D               
R        784       1568      0.20   0.50    16.8   B                           
Northbound                                                                     
L        864       4820      0.66   0.18    47.8   D                           
T        636       3547      0.83   0.18    56.7   E    46.5   D               
R        660       1583      0.73   0.42    33.6   C                           
Southbound                                                                     
L        616       3437      0.72   0.18    50.5   D                           
T        636       3547      0.67   0.18    48.5   D    41.0   D               
R        1168      2803      0.39   0.42    24.6   C                           
         Intersection Delay = 44.2  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 & Elick Lane             
Agency: TranSystems                     Area Type: All other areas             
Date:   2/4/2011                        Jurisd: No Build improved              
Period: AM                              Year  : 2030 Alt 1                     
Project ID: Segment IVa; P403100004                                            
E/W St: SR 32                           N/S St: Elick Lane                     
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   5   1   |   1   4   1   |   2   1   1   |   2   1   0   |   
LGConfig   | L     T    R  | L     T    R  | L     T    R  | L     TR      |   
Volume     |15   1650 240  |79   1965 173  |495  146  60   |66   170  45   |   
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru                A             |     Thru         P     A               
    Right               A             |     Right        P     A               
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru               P               
    Right               A             |     Right              A               
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  P     P                     
SB  Right                             | WB  Right  P                           
Green            8.5   42.0                       10.5  8.5   25.5             
Yellow           3.5   3.5                        3.5   3.5   3.5              
All Red          1.5   1.5                        1.5   1.5   1.5              
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        124       1752      0.14   0.07    52.8   D                           
T        2931      8375      0.63   0.35    32.9   C    30.4   C               
R        928       1568      0.29   0.59    12.2   B                           
Westbound                                                                      
L        124       1752      0.71   0.07    71.7   E                           
T        2345      6700      0.93   0.35    45.0   D    43.9   D               
R        751       1568      0.26   0.48    18.7   B                           
Northbound                                                                     
L        694       3471      0.79   0.20    51.9   D                           
T        611       1881      0.27   0.32    30.1   C    44.6   D               
R        700       1599      0.10   0.44    19.9   B                           
Southbound                                                                     
L        304       3471      0.24   0.09    51.4   D                           
TR       387       1822      0.62   0.21    50.0   D    50.4   D               
                                                                               
         Intersection Delay = 39.3  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 & Elick Lane             
Agency: TranSystems                     Area Type: All other areas             
Date:   2/4/2011                        Jurisd: No Build improved              
Period: PM                              Year  : 2030 ALT 1                     
Project ID: Segment IVa; P403100004                                            
E/W St: SR 32                           N/S St: Elick Lane                     
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   5   1   |   1   4   1   |   2   1   1   |   2   1   0   |   
LGConfig   | L     T    R  | L     T    R  | L     T    R  | L     TR      |   
Volume     |103  2462 415  |93   1694 62   |431  277  257  |515  145  37   |   
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A     A             | NB  Left   A                           
    Thru                A     A       |     Thru         A                     
    Right               A     A       |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                      A       |     Thru         A                     
    Right                     A       |     Right        A                     
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  P                           
SB  Right               P             | WB  Right  P                           
Green            9.5   1.0   36.5                 24.5  23.5                   
Yellow           3.5   3.5   3.5                  3.5   3.5                    
All Red          1.5   1.5   1.5                  1.5   1.5                    
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        226       1752      0.50   0.13    50.5   D                           
T        2966      8375      0.92   0.35    42.7   D    38.9   D               
R        941       1568      0.49   0.60    14.0   B                           
Westbound                                                                      
L        139       1752      0.74   0.08    73.0   E                           
T        2038      6700      0.92   0.30    48.1   D    48.1   D               
R        862       1568      0.08   0.55    12.7   B                           
Northbound                                                                     
L        709       3471      0.68   0.20    46.6   D                           
T        368       1881      0.84   0.20    61.9   E    48.1   D               
R        506       1599      0.57   0.32    35.6   D                           
Southbound                                                                     
L        709       3471      0.81   0.20    52.4   D                           
TR       357       1824      0.57   0.20    45.7   D    50.6   D               
                                                                               
         Intersection Delay = 44.2  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 & Old 74                 
Agency: TranSystems                     Area Type: All other areas             
Date:   2/4/2011                        Jurisd: No Build improved              
Period: AM                              Year  : 2030 ALT 1                     
Project ID: Segment IVa; P403100004                                            
E/W St: SR 32                           N/S St: Old 74                         
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   5   0   |   2   4   1   |   1   2   1   |   2   1   1   |   
LGConfig   | L     TR      | L     T    R  | L     T    R  | L     T    R  |   
Volume     |44   1730 2    |154  1825 311  |13   59   332  |342  104  380  |   
Lane Width |12.0 12.0      |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     P                     
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  P                           
SB  Right         P                   | WB  Right  P                           
Green            9.5   36.0                       17.5  25.0                   
Yellow           3.5   3.5                        3.5   3.5                    
All Red          1.5   1.5                        1.5   1.5                    
                                                   Cycle Length: 108.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        299       3403      0.16   0.09    45.8   D                           
TR       2791      8373      0.69   0.33    31.9   C    32.2   C               
                                                                               
Westbound                                                                      
L        296       3370      0.58   0.09    50.1   D                           
T        2212      6635      0.92   0.33    41.2   D    38.2   D               
R        841       1553      0.41   0.54    14.9   B                           
Northbound                                                                     
L        567       1752      0.02   0.44    17.3   B                           
T        813       3512      0.08   0.23    32.5   C    30.7   C               
R        573       1568      0.64   0.37    30.9   C                           
Southbound                                                                     
L        557       3437      0.68   0.16    46.0   D                           
T        431       1863      0.27   0.23    34.4   C    39.2   D               
R        579       1583      0.73   0.37    34.3   C                           
         Intersection Delay = 35.8  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 & Old 74                 
Agency: TranSystems                     Area Type: All other areas             
Date:   2/4/2011                        Jurisd: No Build improved              
Period: PM                              Year  : 2030 ALT 1                     
Project ID: Segment IVa; P403100004                                            
E/W St: SR 32                           N/S St: Old 74                         
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   5   0   |   2   4   1   |   1   2   1   |   2   1   1   |   
LGConfig   | L     TR      | L     T    R  | L     T    R  | L     T    R  |   
Volume     |364  2876 6    |270  1518 127  |10   257  398  |425  155  328  |   
Lane Width |12.0 12.0      |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A     A             | NB  Left   A     P                     
    Thru                A     A       |     Thru         A                     
    Right               A     A       |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                      A       |     Thru         A                     
    Right                     A       |     Right        A                     
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  P                           
SB  Right         P                   | WB  Right  P                           
Green            12.0  10.0  33.0                 19.5  20.5                   
Yellow           3.5   3.5   3.5                  3.5   3.5                    
All Red          1.5   1.5   1.5                  1.5   1.5                    
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        766       3403      0.53   0.22    41.6   D                           
TR       3349      8372      0.96   0.40    42.8   D    42.7   D               
                                                                               
Westbound                                                                      
L        337       3370      0.89   0.10    77.5   E                           
T        1825      6635      0.92   0.28    50.8   D    52.4   D               
R        744       1553      0.19   0.48    18.0   B                           
Northbound                                                                     
L        434       1752      0.03   0.38    24.1   C                           
T        600       3512      0.48   0.17    45.5   D    53.4   D               
R        490       1568      0.90   0.31    59.3   E                           
Southbound                                                                     
L        559       3437      0.84   0.16    60.2   E                           
T        318       1863      0.54   0.17    47.3   D    51.6   D               
R        495       1583      0.74   0.31    42.5   D                           
         Intersection Delay = 47.7  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Exit 
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1992 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1123 pc/h/ln

S 60.0 mi/h 

D = vp / S 18.7 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Exit 
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3346 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1887 pc/h/ln

S 59.1 mi/h 

D = vp / S 31.9 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate Ent to Bach Buxton 
Ex 

Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period AM Peak  Analysis Year 2030 ALT 2 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2289 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
860 pc/h/ln

S 60.0 mi/h 

D = vp / S 14.3 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate Ent to Bach Buxton 
Ex 

Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4006 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1506 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.1 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent to Eastgate 
Ex 

Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3906 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1468 pc/h/ln

S 60.0 mi/h 

D = vp / S 24.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent to Eastgate 
Ex 

Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2664 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1001 pc/h/ln

S 60.0 mi/h 

D = vp / S 16.7 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Exit to Bach Ent 
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3327 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1251 pc/h/ln

S 60.0 mi/h 

D = vp / S 20.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Exit to Bach Ent 
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7 
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2270 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
853 pc/h/ln

S 60.0 mi/h 

D = vp / S 14.2 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Old 74 @ New Bach Buxton       
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM Peak                         Year  : Alt 2 (HNTB Alt 7)             
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   1   |   2   1   0   |   2   0   1   |   0   0   0   |   
LGConfig   |       T    R  | L     T       | L          R  |               |   
Volume     |     124  340  |491  504       |711       123  |               |   
Lane Width |     12.0 12.0 |12.0 12.0      |12.0      12.0 |               |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                A             |     Thru                               
    Right               A             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru          P     A             |     Thru                               
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right         A                   | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            27.0  15.0                       33.0                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
T        311       1863      0.44   0.17    34.8   C    16.8   B               
R        932       1583      0.41   0.59    10.3   B                           
Westbound                                                                      
L        1031      3437      0.53   0.30    26.7   C                           
T        973       1863      0.58   0.52    15.5   B    21.1   C               
                                                                               
Northbound                                                                     
L        1260      3437      0.63   0.37    24.4   C                           
                                                        21.4   C               
R        1143      1583      0.12   0.72    3.8    A                           
Southbound                                                                     
                                                                               
                                                                               
                                                                               
         Intersection Delay = 20.3  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Old 74 @ New Bach Buxton       
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak                         Year  : Alt 2 (HNTB Alt 7)             
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   1   |   2   1   0   |   2   0   1   |   0   0   0   |   
LGConfig   |       T    R  | L     T       | L          R  |               |   
Volume     |     756  570  |255  364       |462       384  |               |   
Lane Width |     12.0 12.0 |12.0 12.0      |12.0      12.0 |               |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                A             |     Thru                               
    Right               A             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru          P     A             |     Thru                               
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right         A                   | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            9.0   43.0                       23.0                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
T        890       1863      0.94   0.48    40.4   D    24.6   C               
R        1249      1583      0.51   0.79    3.7    A                           
Westbound                                                                      
L        344       3437      0.82   0.10    54.5   D                           
T        1180      1863      0.34   0.63    7.9    A    27.1   C               
                                                                               
Northbound                                                                     
L        878       3437      0.58   0.26    30.3   C                           
                                                        27.3   C               
R        651       1583      0.66   0.41    23.8   C                           
Southbound                                                                     
                                                                               
                                                                               
                                                                               
         Intersection Delay = 26.0  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 EB Ramps & BB            
Agency: TranSystems                     Area Type: All other areas             
Date:   12/22/2010                      Jurisd:                                
Period: AM DHV                          Year  : 2030 Alt 2                     
Project ID: Segment IVA Alt 7                                                  
E/W St: SR 32 EB Ramps                  N/S St: Bach Buxton Road               
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   0   1   |   0   0   0   |   0   2   0   |   1   1   0   |   
LGConfig   | L          R  |               |       TR      | L     T       |   
Volume     |158       384  |               |     916  58   |187  306       |   
Lane Width |12.0      12.0 |               |     12.0      |12.0 12.0      |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left                              | SB  Left   A     P                     
    Thru                              |     Thru   P     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            32.0                             8.5   34.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        629       1770      0.28   0.36    21.0   C                           
                                                        28.4   C               
R        563       1583      0.76   0.36    31.5   C                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
                                                                               
TR       1347      3515      0.80   0.38    28.4   C    28.4   C               
                                                                               
Southbound                                                                     
L        250       1770      0.83   0.53    39.6   D                           
T        994       1863      0.34   0.53    12.2   B    22.6   C               
                                                                               
         Intersection Delay = 27.0  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 EB Ramps & BB            
Agency: TranSystems                     Area Type: All other areas             
Date:   12/22/2010                      Jurisd: ODOT                           
Period: PM DHV                          Year  : 2030 Alt 2                     
Project ID: Segment IVA Alt 7                                                  
E/W St: SR 32 EB Ramps                  N/S St: Bach Buxton Road               
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   0   1   |   0   0   0   |   0   2   0   |   1   1   0   |   
LGConfig   | L          R  |               |       TR      | L     T       |   
Volume     |430       536  |               |     664  89   |217  406       |   
Lane Width |12.0      12.0 |               |     12.0      |12.0 12.0      |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left                              | SB  Left   A     P                     
    Thru                              |     Thru   P     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            37.5                             10.0  27.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        737       1770      0.65   0.42    23.0   C                           
                                                        32.6   C               
R        660       1583      0.90   0.42    40.4   D                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
                                                                               
TR       1065      3484      0.79   0.31    32.5   C    32.5   C               
                                                                               
Southbound                                                                     
L        283       1770      0.85   0.47    39.7   D                           
T        880       1863      0.51   0.47    17.1   B    24.9   C               
                                                                               
         Intersection Delay = 30.6  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 WB Ramps & BB            
Agency: TranSystems                     Area Type: All other areas             
Date:   12/22/2010                      Jurisd: ODOT                           
Period: AM DHV                          Year  : 2030 Alt 2                     
Project ID: Segment IVA Alt 7                                                  
E/W St: SR 32 WB Ramps                  N/S St:                                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   0   0   2   |   2   1   0   |   0   1   1   |   
LGConfig   |               |       LR   R  | L     T       |       T    R  |   
Volume     |               |114       390  |630  444       |     378  453  |   
Lane Width |               |     12.0 12.0 |12.0 12.0      |     12.0 12.0 |   
RTOR Vol   |               |          0    |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                              |     Thru   P     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            20.5                             22.0  32.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
                                                                               
LR       381       1673      0.73   0.23    39.3   D    34.8   C               
R        638       2803      0.44   0.23    30.3   C                           
Northbound                                                                     
L        840       3437      0.83   0.24    39.5   D                           
T        1232      1863      0.40   0.66    7.2    A    26.2   C               
                                                                               
Southbound                                                                     
                                                                               
T        673       1863      0.62   0.36    25.5   C    34.3   C               
R        572       1583      0.88   0.36    41.6   D                           
         Intersection Delay = 30.8  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: scf                            Inter.: SR 32 WB Ramps & BB            
Agency: TranSystems                     Area Type: All other areas             
Date:   12/22/2010                      Jurisd: ODOT                           
Period: PM DHV                          Year  : 2030 Alt 2                     
Project ID: Segment IVA Alt 7                                                  
E/W St: SR 32 WB Ramps                  N/S St:                                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   0   0   2   |   2   1   0   |   0   1   1   |   
LGConfig   |               |       LR   R  | L     T       |       T    R  |   
Volume     |               |75        228  |476  618       |     548  277  |   
Lane Width |               |     12.0 12.0 |12.0 12.0      |     12.0 12.0 |   
RTOR Vol   |               |          0    |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                              |     Thru   P     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            18.5                             22.0  34.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
                                                                               
LR       345       1680      0.48   0.21    32.6   C    31.5   C               
R        576       2803      0.30   0.21    30.5   C                           
Northbound                                                                     
L        840       3437      0.63   0.24    31.9   C                           
T        1273      1863      0.54   0.68    7.6    A    18.2   B               
                                                                               
Southbound                                                                     
                                                                               
T        714       1863      0.85   0.38    35.2   D    30.8   C               
R        607       1583      0.51   0.38    21.9   C                           
         Intersection Delay = 24.7  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1747   0.90  Level  3  0  0.985  1.00  1970  
 Ramp 245   0.90  Level  3  0  0.985  1.00  276  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12
 = V

F
 ( P

FM
 )

LEQ =   (Equation 25-2 or 25-3)

PFM = 0.591   using Equation  (Exhibit 25-5) 
V
12
 = 1165   pc/h 

V3 or Vav34 805   pc/h (Equation 25-4 or 25-5)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
L
EQ
 =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2246  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1441   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 13.5 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.292 (Exibit 25-19) 

S
R
= 54.7 mph (Exhibit 25-19) 

S0= 58.9 mph (Exhibit 25-19) 

S = 56.2 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3040   0.90  Level  3  0  0.985  1.00  3428  
 Ramp 306   0.90  Level  3  0  0.985  1.00  345  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2028   pc/h 

V
3
 or V

av34
1400   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3773  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2373   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 20.7 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.318 (Exibit 25-19) 

S
R
= 54.3 mph (Exhibit 25-19) 

S0= 56.8 mph (Exhibit 25-19) 

S = 55.2 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period AM Peak  Analysis Year  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2289   0.90  Level  3  0  0.985  1.00  2581  
 Ramp 542   0.90  Level  3  0  0.985  1.00  611  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.667   using Equation (Exhibit 25-12) 

V
12
 = 1926  pc/h 

V3 or Vav34 655  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 2581  Exhibit 25-14 6900 No  
VFO = VF - VR 1970  Exhibit 25-14 6900  No  

VR 611  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 1926  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 16.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.353 (Exhibit 25-19) 

SR= 53.6 mph (Exhibit 25-19) 

S0= 65.8 mph (Exhibit 25-19) 

S = 56.3 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4006   0.90  Level  3  0  0.985  1.00  4518  
 Ramp 966   0.90  Level  3  0  0.985  1.00  1089  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.597   using Equation (Exhibit 25-12) 

V
12
 = 3136  pc/h 

V3 or Vav34 1382  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4518  Exhibit 25-14 6900 No  
VFO = VF - VR 3429  Exhibit 25-14 6900  No  

VR 1089  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3136  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.7 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.396 (Exhibit 25-19) 

SR= 52.9 mph (Exhibit 25-19) 

S0= 64.3 mph (Exhibit 25-19) 

S = 55.9 mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2823   0.90  Level  3  0  0.985  1.00  3184  
 Ramp 1083   0.90  Level  3  0  0.985  1.00  1221  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 1883   pc/h 

V
3
 or V

av34
1301   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4405  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3104   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 26.0 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.363 (Exibit 25-19) 

S
R
= 53.5 mph (Exhibit 25-19) 

S0= 57.1 mph (Exhibit 25-19) 

S = 54.5 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1911   0.90  Level  3  0  0.985  1.00  2155  
 Ramp 753   0.90  Level  3  0  0.985  1.00  849  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12
 = V

F
 ( P

FM
 )

LEQ =   (Equation 25-2 or 25-3)

PFM = 0.591   using Equation  (Exhibit 25-5) 
V
12
 = 1275   pc/h 

V3 or Vav34 880   pc/h (Equation 25-4 or 25-5)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
L
EQ
 =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3004  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2124   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.5 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.309 (Exibit 25-19) 

S
R
= 54.4 mph (Exhibit 25-19) 

S0= 58.6 mph (Exhibit 25-19) 

S = 55.6 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3327   0.90  Level  3  0  0.985  1.00  3752  
 Ramp 504   0.90  Level  3  0  0.985  1.00  568  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.640   using Equation (Exhibit 25-12) 

V
12
 = 2606  pc/h 

V3 or Vav34 1146  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3752  Exhibit 25-14 6900 No  
VFO = VF - VR 3184  Exhibit 25-14 6900  No  

VR 568  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2606  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 22.2 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.349 (Exhibit 25-19) 

SR= 53.7 mph (Exhibit 25-19) 

S0= 65.3 mph (Exhibit 25-19) 

S = 56.8 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction HNTB Scenario 7  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 2  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2214   0.90  Level  3  0  0.985  1.00  2497  
 Ramp 303   0.90  Level  3  0  0.985  1.00  342  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.682   using Equation (Exhibit 25-12) 

V
12
 = 1811  pc/h 

V3 or Vav34 686  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 2497  Exhibit 25-14 6900 No  
VFO = VF - VR 2155  Exhibit 25-14 6900  No  

VR 342  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 1811  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 15.3 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.329 (Exhibit 25-19) 

SR= 54.1 mph (Exhibit 25-19) 

S0= 65.8 mph (Exhibit 25-19) 

S = 56.9 mph (Exhibit 25-15) 
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Eastgate Ent to Glen Este Ent 
Date Performed 2/7/2011  Jurisdiction Scenario 8 L1 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2380 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
895 pc/h/ln

S 60.0 mi/h 

D = vp / S 14.9 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Eastgate Ent to Glen Este Ent 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4025 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1513 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Ext 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2450 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
921 pc/h/ln

S 60.0 mi/h 

D = vp / S 15.4 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Ext 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4045 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1521 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.4 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Glen Este Ent to Elick Ext 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2580 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
970 pc/h/ln

S 60.0 mi/h 

D = vp / S 16.2 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Glen Este Ent to Elick Ext 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4365 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1641 pc/h/ln

S 60.0 mi/h 

D = vp / S 27.4 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst STA 
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 EASTBOUND 
Weaving Seg Location GLEN ESTE ON TO ELICK OFF 
Jurisdiction
Analysis Year 2030 alt 3 (L 1) 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2000 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.19 
Weaving ratio, R 0.36 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 2060  0.90  3  0   1.5  1.2  0.985  1.00  2323  

V
o2 20  0.90  3  0   1.5  1.2  0.985  1.00  22  

V
w1 320  0.90  3  0   1.5  1.2  0.985  1.00  360  

V
w2 180  0.90  3  0   1.5  1.2  0.985  1.00  203  

V
w 563  V

nw 2345  

V 2908  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15  0.0035    

b (Exhibit 24-6) 2.20  4.00    

c (Exhibit 24-6) 0.97  1.30    

d (Exhibit 24-6) 0.80  0.75    

Weaving intensity factor, Wi 0.30  0.12    
Weaving and non-weaving 
speeds, Si (mi/h) 53.40  59.46    

Number of lanes required for unconstrained operation, Nw 1.20  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedcb  if Nw > Nw (max) constrained operationgfedc

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   58.18  

Weaving segment density, D (pc/mi/ln)   12.50  

Level of service, LOS   B  

Capacity of base condition, c
b
 (pc/h)   8175  

Capacity as a 15-minute flow rate, c (veh/h)   8054  

Capacity as a full-hour volume, c
h
 (veh/h)   7249   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst STA 
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 EASTBOUND 
Weaving Seg Location GLEN ESTE ON TO ELICK OFF 
Jurisdiction
Analysis Year 2030 alt 3 (L 1) 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2000 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.20 
Weaving ratio, R 0.34 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 3455  0.90  3  0   1.5  1.2  0.985  1.00  3896  

V
o2 50  0.90  3  0   1.5  1.2  0.985  1.00  56  

V
w1 570  0.90  3  0   1.5  1.2  0.985  1.00  642  

V
w2 290  0.90  3  0   1.5  1.2  0.985  1.00  327  

V
w 969  V

nw 3952  

V 4921  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15  0.0035    

b (Exhibit 24-6) 2.20  4.00    

c (Exhibit 24-6) 0.97  1.30    

d (Exhibit 24-6) 0.80  0.75    

Weaving intensity factor, Wi 0.51  0.25    
Weaving and non-weaving 
speeds, Si (mi/h) 48.20  55.01    

Number of lanes required for unconstrained operation, Nw 1.27  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedcb  if Nw > Nw (max) constrained operationgfedc

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   53.52  

Weaving segment density, D (pc/mi/ln)   22.99  

Level of service, LOS   C  

Capacity of base condition, c
b
 (pc/h)   8157  

Capacity as a 15-minute flow rate, c (veh/h)   8036  

Capacity as a full-hour volume, c
h
 (veh/h)   7232   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    1:09 PM

Page 1 of 1FREEWAY WEAVING WORKSHEET

12/5/2011file://C:\Users\stavatapalli\AppData\Local\Temp\s2kCEEF.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent toGlenEste 
Ext 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4205 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1581 pc/h/ln

S 60.0 mi/h 

D = vp / S 26.4 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent toGlenEste 
Ext 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3 
Project Description    pSegment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3200 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1203 pc/h/ln

S 60.0 mi/h 

D = vp / S 20.0 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To GlenEste Ext to Eastgate Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3940 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1481 pc/h/ln

S 60.0 mi/h 

D = vp / S 24.7 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To GlenEste Ext to Eastgate Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2795 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1051 pc/h/ln

S 60.0 mi/h 

D = vp / S 17.5 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Ent to Bach Ext 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4155 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1562 pc/h/ln

S 60.0 mi/h 

D = vp / S 26.0 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Ent to Bach Ext 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3125 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1175 pc/h/ln

S 60.0 mi/h 

D = vp / S 19.6 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst STA 
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 WESTBOUND 
Weaving Seg Location ELICK ON TO GLEN ESTE OFF 
Jurisdiction
Analysis Year 2030 alt 3 (L 1) 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2000 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.19 
Weaving ratio, R 0.29 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 3370  0.90  3  0   1.5  1.2  0.985  1.00  3800  

V
o2 30  0.90  3  0   1.5  1.2  0.985  1.00  33  

V
w1 570  0.90  3  0   1.5  1.2  0.985  1.00  642  

V
w2 235  0.90  3  0   1.5  1.2  0.985  1.00  265  

V
w 907  V

nw 3833  

V 4740  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15  0.0035    

b (Exhibit 24-6) 2.20  4.00    

c (Exhibit 24-6) 0.97  1.30    

d (Exhibit 24-6) 0.80  0.75    

Weaving intensity factor, Wi 0.48  0.23    
Weaving and non-weaving 
speeds, Si (mi/h) 48.71  55.54    

Number of lanes required for unconstrained operation, Nw 1.24  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedcb  if Nw > Nw (max) constrained operationgfedc

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   54.09  

Weaving segment density, D (pc/mi/ln)   21.91  

Level of service, LOS   C  

Capacity of base condition, c
b
 (pc/h)   8188  

Capacity as a 15-minute flow rate, c (veh/h)   8067  

Capacity as a full-hour volume, c
h
 (veh/h)   7260   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst STA 
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 WESTBOUND 
Weaving Seg Location ELICK ON TO GLEN ESTE OFF 
Jurisdiction
Analysis Year 2030 alt 3 (L 1) 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2000 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.25 
Weaving ratio, R 0.48 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 2380  0.90  3  0   1.5  1.2  0.985  1.00  2684  

V
o2 20  0.90  3  0   1.5  1.2  0.985  1.00  22  

V
w1 415  0.90  3  0   1.5  1.2  0.985  1.00  468  

V
w2 385  0.90  3  0   1.5  1.2  0.985  1.00  434  

V
w 902  V

nw 2706  

V 3608  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6)   0.35  0.0020  

b (Exhibit 24-6)   2.20  4.00  

c (Exhibit 24-6)   0.97  1.30  

d (Exhibit 24-6)   0.80  0.75  

Weaving intensity factor, Wi   0.96  0.11  
Weaving and non-weaving 
speeds, Si (mi/h)   40.49  59.91  

Number of lanes required for unconstrained operation, Nw 1.43  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedc  if Nw > Nw (max) constrained operationgfedcb

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   53.49  

Weaving segment density, D (pc/mi/ln)   16.86  

Level of service, LOS   B  

Capacity of base condition, c
b
 (pc/h)   7805  

Capacity as a 15-minute flow rate, c (veh/h)   7690  

Capacity as a full-hour volume, c
h
 (veh/h)   6921   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Elick @ Old 74                 
Agency: TranSystems                     Area Type: All other areas             
Date:   7/20/2011                       Jurisd:                                
Period: AM Peak Hour                    Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8 L1                                               
E/W St: Old SR 74                       N/S St: Elick                          
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   1   |   1   1   0   |   1   0   1   |   0   0   0   |   
LGConfig   |       T    R  | L     T       | L          R  |               |   
Volume     |     200  220  |340  530       |320       330  |               |   
Lane Width |     12.0 12.0 |12.0 12.0      |12.0      12.0 |               |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                A             |     Thru                               
    Right               A             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A     A             | SB  Left                               
    Thru          A     A             |     Thru                               
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            7.0   18.0                       20.0                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 60.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
T        559       1863      0.40   0.30    17.2   B    9.7    A               
R        1134      1583      0.22   0.72    2.9    A                           
Westbound                                                                      
L        536       1770      0.71   0.50    16.9   B                           
T        932       1863      0.63   0.50    12.4   B    14.1   B               
                                                                               
Northbound                                                                     
L        590       1770      0.60   0.33    18.4   B                           
                                                        13.6   B               
R        844       1583      0.43   0.53    8.9    A                           
Southbound                                                                     
                                                                               
                                                                               
                                                                               
         Intersection Delay = 13.0  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Elick @ Old 74                 
Agency: TranSystems                     Area Type: All other areas             
Date:   7/20/2011                       Jurisd:                                
Period: PM Peak Hour                    Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8 L1                                               
E/W St: Old SR 74                       N/S St: Elick                          
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   1   |   1   1   0   |   1   0   1   |   0   0   0   |   
LGConfig   |       T    R  | L     T       | L          R  |               |   
Volume     |     350  435  |200  295       |400       360  |               |   
Lane Width |     12.0 12.0 |12.0 12.0      |12.0      12.0 |               |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                A             |     Thru                               
    Right               A             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A     A             | SB  Left                               
    Thru          A     A             |     Thru                               
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right         P                   | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            7.0   16.5                       21.5                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 60.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
T        512       1863      0.76   0.28    26.5   C    13.9   B               
R        1134      1583      0.43   0.72    3.7    A                           
Westbound                                                                      
L        364       1770      0.61   0.47    14.0   B                           
T        885       1863      0.37   0.47    10.3   B    11.8   B               
                                                                               
Northbound                                                                     
L        634       1770      0.70   0.36    19.9   B                           
                                                        14.4   B               
R        884       1583      0.45   0.56    8.2    A                           
Southbound                                                                     
                                                                               
                                                                               
                                                                               
         Intersection Delay = 13.6  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Elick @ SR 32 EB Off Ramp      
Agency: TranSystems                     Area Type: All other areas             
Date:   7/20/2011                       Jurisd:                                
Period: AM Peak Hour                    Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8 L1                                               
E/W St: SR 32 EB Off ramp               N/S St: Elick                          
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   1   |   1   1   0   |   1   1   0   |   
LGConfig   |       LTR     |       LT   R  | L     TR      | L     TR      |   
Volume     |100  25   10   |135  120  75   |10   465  40   |150  210  200  |   
Lane Width |     12.0      |     12.0 12.0 |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru          A                   |     Thru   A                           
    Right         A                   |     Right  A                           
    Peds          X                   |     Peds   X                           
WB  Left          A                   | SB  Left   A                           
    Thru          A                   |     Thru   A                           
    Right         A                   |     Right  A                           
    Peds          X                   |     Peds   X                           
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            22.5                             27.5                         
Yellow           3.5                              3.5                          
All Red          1.5                              1.5                          
                                                   Cycle Length: 60.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
LTR      356       950       0.42   0.38    14.7   B    14.7   B               
                                                                               
Westbound                                                                      
                                                                               
LT       535       1427      0.53   0.38    15.6   B    14.9   B               
R        594       1583      0.14   0.38    12.5   B                           
Northbound                                                                     
L        334       729       0.03   0.46    9.0    A                           
TR       844       1841      0.66   0.46    14.6   B    14.5   B               
                                                                               
Southbound                                                                     
L        251       547       0.67   0.46    19.2   B                           
TR       791       1726      0.58   0.46    13.0   B    14.7   B               
                                                                               
         Intersection Delay = 14.7  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Elick @ SR 32 EB Off Ramp      
Agency: TranSystems                     Area Type: All other areas             
Date:   7/20/2011                       Jurisd:                                
Period: PM Peak Hour                    Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8 L1                                               
E/W St: SR 32 EB Off ramp               N/S St: Elick                          
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   1   |   1   1   0   |   1   1   0   |   
LGConfig   |       LTR     |       LT   R  | L     TR      | L     TR      |   
Volume     |110  60   10   |180  130  260  |10   340  50   |200  330  105  |   
Lane Width |     12.0      |     12.0 12.0 |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru          A                   |     Thru   A                           
    Right         A                   |     Right  A                           
    Peds          X                   |     Peds   X                           
WB  Left          A                   | SB  Left   A                           
    Thru          A                   |     Thru   A                           
    Right         A                   |     Right  A                           
    Peds          X                   |     Peds   X                           
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            23.5                             26.5                         
Yellow           3.5                              3.5                          
All Red          1.5                              1.5                          
                                                   Cycle Length: 60.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
LTR      351       897       0.57   0.39    16.5   B    16.5   B               
                                                                               
Westbound                                                                      
                                                                               
LT       536       1369      0.64   0.39    17.4   B    15.9   B               
R        620       1583      0.47   0.39    14.1   B                           
Northbound                                                                     
L        290       657       0.04   0.44    9.6    A                           
TR       807       1827      0.54   0.44    13.0   B    12.9   B               
                                                                               
Southbound                                                                     
L        330       748       0.67   0.44    18.6   B                           
TR       793       1795      0.61   0.44    14.2   B    15.6   B               
                                                                               
         Intersection Delay = 15.2  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Glen Este @ Clepper            
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM Peak                         Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8L1                                                
E/W St: Clepper                         N/S St: Glen Este                      
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   1   0   |   1   1   0   |   1   1   0   |   1   1   1   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     T    R  |   
Volume     |45   185  50   |25   220  15   |90   100  100  |220  350  170  |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            34.0                             7.0   34.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        365       967       0.14   0.38    18.5   B                           
TR       681       1803      0.38   0.38    20.7   C    20.4   C               
                                                                               
Westbound                                                                      
L        364       964       0.08   0.38    18.0   B                           
TR       697       1845      0.37   0.38    20.6   C    20.4   C               
                                                                               
Northbound                                                                     
L        397       1770      0.25   0.51    13.2   B                           
TR       651       1723      0.34   0.38    20.3   C    18.1   B               
                                                                               
Southbound                                                                     
L        537       1770      0.45   0.51    15.2   B                           
T        704       1863      0.55   0.38    23.0   C    20.0+  C               
R        598       1583      0.32   0.38    20.1   C                           
         Intersection Delay = 19.8  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Glen Este @ Clepper            
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak                         Year  : 2030 Alt 3                     
Project ID: Segment IVa                                                        
E/W St: Clepper                         N/S St: Glen Este                      
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   1   0   |   1   1   0   |   1   1   0   |   1   1   1   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     T    R  |   
Volume     |250  200  100  |10   50   150  |165  425  80   |200  350  240  |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            33.0                             7.5   34.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        384       1046      0.72   0.37    31.2   C                           
TR       649       1770      0.51   0.37    22.9   C    26.7   C               
                                                                               
Westbound                                                                      
L        290       792       0.04   0.37    18.4   B                           
TR       606       1653      0.37   0.37    21.2   C    21.1   C               
                                                                               
Northbound                                                                     
L        414       1770      0.44   0.52    13.8   B                           
TR       697       1818      0.80   0.38    31.6   C    27.2   C               
                                                                               
Southbound                                                                     
L        283       1770      0.78   0.52    30.0   C                           
T        714       1863      0.54   0.38    22.5   C    24.0   C               
R        607       1583      0.44   0.38    21.1   C                           
         Intersection Delay = 25.4  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Eastgate North & Glen Este     
Agency: TranSystems                     Area Type: All other areas             
Date:   07/01/2011                      Jurisd:                                
Period: AM                              Year  : Alt 3                          
Project ID: Segment IVa; P403 10 0004                                          
E/W St: Eastgate North Drive            N/S St: Glen Este-Withamsville Road    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   0   1   |   0   0   0   |   1   1   0   |   0   2   0   |   
LGConfig   | L          R  |               | L     T       |       TR      |   
Volume     |100       220  |               |50   80        |     760  225  |   
Lane Width |12.0      12.0 |               |12.0 12.0      |     12.0      |   
RTOR Vol   |          0    |               |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds          X                   |     Peds   X     X                     
WB  Left                              | SB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds         X                     
NB  Right                             | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            16.0                             18.0  41.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        611       3437      0.18   0.18    31.6   C                           
                                                        21.8   C               
R        686       1583      0.36   0.43    17.4   B                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
L        479       1770      0.12   0.71    7.3    A                           
T        1325      1863      0.07   0.71    4.0    A    5.3    A               
                                                                               
Southbound                                                                     
                                                                               
TR       1560      3425      0.70   0.46    21.0   C    21.0   C               
                                                                               
         Intersection Delay = 19.8  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: Eastgate North & Glen Este     
Agency: TranSystems                     Area Type: All other areas             
Date:   07/01/2011                      Jurisd:                                
Period: PM                              Year  : Alt 3                          
Project ID: Segment IVa; P403 10 0004                                          
E/W St: Eastgate North Drive            N/S St: Glen Este-Withamsville Road    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   0   1   |   0   0   0   |   1   1   0   |   0   2   0   |   
LGConfig   | L          R  |               | L     T       |       TR      |   
Volume     |490       395  |               |470  405       |     565  180  |   
Lane Width |12.0      12.0 |               |12.0 12.0      |     12.0      |   
RTOR Vol   |          0    |               |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     P                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds          X                   |     Peds   X     X                     
WB  Left                              | SB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds         X                     
NB  Right                             | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            20.5                             22.5  32.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        783       3437      0.69   0.23    34.6   C                           
                                                        25.4   C               
R        844       1583      0.52   0.53    14.1   B                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
L        573       1770      0.91   0.66    38.9   D                           
T        1232      1863      0.37   0.66    7.0    A    24.1   C               
                                                                               
Southbound                                                                     
                                                                               
TR       1215      3418      0.68   0.36    26.2   C    26.2   C               
                                                                               
         Intersection Delay = 25.2  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst   
Agency/Co.  
Date Performed 12/1/2011 
Analysis Time Period AM 

Intersection Marian/ Sr 32 EB Ramps 
Jurisdiction  
Analysis Year 2030 Alt 3 
  

Project Description     Segment IV A 
East/West Street:   Marian North/South Street:   SR 32 Ramps 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound  Southbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 10 180 15 10 290 40 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 11 200 16 11 322 44 

Percent Heavy Vehicles 2 -- -- 2 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration LTR   LTR   
Upstream Signal  0     0  

Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 10 15 10 30 20 20 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 11 16 11 33 22 22 

Percent Heavy Vehicles 2 2 2 2 2 2 
Percent Grade (%)   0 0 

Flared Approach  N   N  
    Storage  0   0  
RT Channelized     0    0 
Lanes 0 1 0 0 1 0 
Configuration  LTR   LTR  

Delay, Queue Length, and Level of Service
Approach Northbound  Southbound  Westbound  Eastbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LTR LTR  LTR   LTR  

v (veh/h) 11 11  77   38  

C (m) (veh/h) 1193 1354  458   446  

v/c 0.01 0.01  0.17   0.09  

95% queue length 0.03 0.02  0.60   0.28  

Control Delay (s/veh) 8.0 7.7  14.4   13.8  

LOS A A  B   B  

Approach Delay (s/veh) -- -- 14.4 13.8 

Approach LOS -- -- B B 
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TWO-WAY STOP CONTROL SUMMARY 

General Information Site Information 
Analyst   
Agency/Co.  
Date Performed 12/1/2011 
Analysis Time Period  

Intersection Marian/ Sr 32 EB Ramps 
Jurisdiction  
Analysis Year 2030 Alt 3 
  

Project Description     Segment IVa 
East/West Street:   Marian North/South Street:   SR 32 Ramps 
Intersection Orientation:    North-South Study Period (hrs):   0.25 

Vehicle Volumes and Adjustments 
Major Street Northbound  Southbound  
Movement 1 2 3 4 5 6 
 L T R L T R 
Volume (veh/h) 10 280 20 30 540 50 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 11 311 22 33 600 55 

Percent Heavy Vehicles 2 -- -- 2 -- -- 
Median Type    Undivided  
RT Channelized     0     0 
Lanes 0 1 0 0 1 0 
Configuration LTR   LTR   
Upstream Signal  0     0  

Minor Street Eastbound  Westbound  
Movement 7 8 9 10 11 12 
 L T R L T R 
Volume (veh/h) 10 15 10 20 10 20 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 
(veh/h) 11 16 11 22 11 22 

Percent Heavy Vehicles 2 2 2 2 2 2 
Percent Grade (%)   0 0 

Flared Approach  N   N  
    Storage  0   0  
RT Channelized     0    0 
Lanes 0 1 0 0 1 0 
Configuration  LTR   LTR  

Delay, Queue Length, and Level of Service
Approach Northbound  Southbound  Westbound  Eastbound  
Movement 1 4 7 8 9 10 11 12 
Lane Configuration LTR LTR  LTR   LTR  

v (veh/h) 11 33  55   38  

C (m) (veh/h) 932 1226  269   241  

v/c 0.01 0.03  0.20   0.16  

95% queue length 0.04 0.08  0.75   0.55  

Control Delay (s/veh) 8.9 8.0  21.8   22.7  

LOS A A  C   C  

Approach Delay (s/veh) -- -- 21.8 22.7 

Approach LOS -- -- C C 
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Old SR 74 @ SR 32 WB Off Ramp  
Agency: TranSystems                     Area Type: All other areas             
Date:   7/20/2011                       Jurisd:                                
Period: AM Peak Hour                    Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8 L1                                               
E/W St: Old SR 74                       N/S St: SR 32 WB Ramps                 
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   1   |   1   1   0   |   1   0   0   |   0   0   0   |   
LGConfig   |       T    R  | L     T       | L     LR      |               |   
Volume     |     135  400  |200  325       |545       5    |               |   
Lane Width |     12.0 12.0 |12.0 12.0      |12.0 12.0      |               |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                A             |     Thru                               
    Right               A             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A     A             | SB  Left                               
    Thru          A     A             |     Thru                               
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            7.0   9.5                        28.5                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 60.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
T        295       1863      0.51   0.16    24.6   C    8.9    A               
R        1134      1583      0.39   0.72    3.6    A                           
Westbound                                                                      
L        410       1770      0.54   0.36    15.8   B                           
T        668       1863      0.54   0.36    16.2   B    16.1   B               
                                                                               
Northbound                                                                     
L        841       1770      0.72   0.47    15.6   B                           
LR       752       1583      0.01   0.47    8.3    A    15.5   B               
                                                                               
Southbound                                                                     
                                                                               
                                                                               
                                                                               
         Intersection Delay = 13.5  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Old SR 74 @ SR 32 WB Off Ramp  
Agency: TranSystems                     Area Type: All other areas             
Date:   7/20/2011                       Jurisd:                                
Period: PM Peak Hour                    Year  : 2030 Alt 3                     
Project ID: Segment IVa Alt 8 L1                                               
E/W St: Old SR 74                       N/S St: SR 32 WB Ramps                 
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   1   |   1   1   0   |   1   0   0   |   0   0   0   |   
LGConfig   |       T    R  | L     T       | L     LR      |               |   
Volume     |     520  190  |245  140       |355       5    |               |   
Lane Width |     12.0 12.0 |12.0 12.0      |12.0 12.0      |               |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                A             |     Thru                               
    Right               A             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A     A             | SB  Left                               
    Thru          A     A             |     Thru                               
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            9.5   35.0                       30.5                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
T        725       1863      0.80   0.39    30.6   C    23.1   C               
R        1240      1583      0.17   0.78    2.5    A                           
Westbound                                                                      
L        316       1770      0.86   0.55    37.1   D                           
T        1025      1863      0.15   0.55    10.0+  B    27.2   C               
                                                                               
Northbound                                                                     
L        600       1770      0.66   0.34    27.9   C                           
LR       536       1583      0.01   0.34    19.8   B    27.8   C               
                                                                               
Southbound                                                                     
                                                                               
                                                                               
                                                                               
         Intersection Delay = 25.3  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2240   0.90  Level  3  0  0.985  1.00  2526  
 Ramp 210   0.90  Level  3  0  0.985  1.00  237  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 1494   pc/h 

V
3
 or V

av34
1032   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2763  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1731   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 15.7 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.298 (Exibit 25-19) 

S
R
= 54.6 mph (Exhibit 25-19) 

S0= 58.1 mph (Exhibit 25-19) 

S = 55.9 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3745   0.90  Level  3  0  0.985  1.00  4224  
 Ramp 300   0.90  Level  3  0  0.985  1.00  338  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2498   pc/h 

V
3
 or V

av34
1726   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4562  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2836   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 24.3 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.342 (Exibit 25-19) 

S
R
= 53.8 mph (Exhibit 25-19) 

S0= 55.6 mph (Exhibit 25-19) 

S = 54.5 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2580   0.90  Level  3  0  0.985  1.00  2910  
 Ramp 340   0.90  Level  3  0  0.985  1.00  383  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.670   using Equation (Exhibit 25-12) 

V
12
 = 2075  pc/h 

V3 or Vav34 835  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 2910  Exhibit 25-14 6900 No  
VFO = VF - VR 2527  Exhibit 25-14 6900  No  

VR 383  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2075  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 17.6 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.332 (Exhibit 25-19) 

SR= 54.0 mph (Exhibit 25-19) 

S0= 65.8 mph (Exhibit 25-19) 

S = 56.9 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4365   0.90  Level  3  0  0.985  1.00  4923  
 Ramp 620   0.90  Level  3  0  0.985  1.00  699  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.605   using Equation (Exhibit 25-12) 

V
12
 = 3254  pc/h 

V3 or Vav34 1669  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4923  Exhibit 25-14 6900 No  
VFO = VF - VR 4224  Exhibit 25-14 6900  No  

VR 699  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3254  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 27.7 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.361 (Exhibit 25-19) 

SR= 53.5 mph (Exhibit 25-19) 

S0= 63.2 mph (Exhibit 25-19) 

S = 56.4 mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Glen Este Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2380   0.90  Level  3  0  0.985  1.00  2684  
 Ramp 200   0.90  Level  3  0  0.985  1.00  226  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 1588   pc/h 

V
3
 or V

av34
1096   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2910  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1814   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 16.4 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.300 (Exibit 25-19) 

S
R
= 54.6 mph (Exhibit 25-19) 

S0= 57.9 mph (Exhibit 25-19) 

S = 55.8 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Glen Este Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4025   0.90  Level  3  0  0.985  1.00  4539  
 Ramp 340   0.90  Level  3  0  0.985  1.00  383  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2685   pc/h 

V
3
 or V

av34
1854   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4922  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3068   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 26.1 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.360 (Exibit 25-19) 

S
R
= 53.5 mph (Exhibit 25-19) 

S0= 55.1 mph (Exhibit 25-19) 

S = 54.1 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3605   0.90  Level  3  0  0.985  1.00  4066  
 Ramp 600   0.90  Level  3  0  0.985  1.00  677  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2405   pc/h 

V
3
 or V

av34
1661   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4743  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3082   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 26.1 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.361 (Exibit 25-19) 

S
R
= 53.5 mph (Exhibit 25-19) 

S0= 55.8 mph (Exhibit 25-19) 

S = 54.3 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2765   0.90  Level  3  0  0.985  1.00  3118  
 Ramp 435   0.90  Level  3  0  0.985  1.00  491  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 1844   pc/h 

V
3
 or V

av34
1274   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3609  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2335   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 20.3 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.316 (Exibit 25-19) 

S
R
= 54.3 mph (Exhibit 25-19) 

S0= 57.2 mph (Exhibit 25-19) 

S = 55.3 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4155   0.90  Level  3  0  0.985  1.00  4686  
 Ramp 550   0.90  Level  3  0  0.985  1.00  620  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.614   using Equation (Exhibit 25-12) 

V
12
 = 3118  pc/h 

V3 or Vav34 1568  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4686  Exhibit 25-14 6900 No  
VFO = VF - VR 4066  Exhibit 25-14 6900  No  

VR 620  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3118  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.6 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.354 (Exhibit 25-19) 

SR= 53.6 mph (Exhibit 25-19) 

S0= 63.6 mph (Exhibit 25-19) 

S = 56.6 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3125   0.90  Level  3  0  0.985  1.00  3524  
 Ramp 360   0.90  Level  3  0  0.985  1.00  406  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.653   using Equation (Exhibit 25-12) 

V
12
 = 2443  pc/h 

V3 or Vav34 1081  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3524  Exhibit 25-14 6900 No  
VFO = VF - VR 3118  Exhibit 25-14 6900  No  

VR 406  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2443  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 20.8 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.335 (Exhibit 25-19) 

SR= 54.0 mph (Exhibit 25-19) 

S0= 65.5 mph (Exhibit 25-19) 

S = 57.1 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Glen Este Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4205   0.90  Level  3  0  0.985  1.00  4742  
 Ramp 265   0.90  Level  3  0  0.985  1.00  299  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.628   using Equation (Exhibit 25-12) 

V
12
 = 3088  pc/h 

V3 or Vav34 1654  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4742  Exhibit 25-14 6900 No  
VFO = VF - VR 4443  Exhibit 25-14 6900  No  

VR 299  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3088  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.3 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.325 (Exhibit 25-19) 

SR= 54.2 mph (Exhibit 25-19) 

S0= 63.3 mph (Exhibit 25-19) 

S = 57.0 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Glen Este Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 3  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3200   0.90  Level  3  0  0.985  1.00  3609  
 Ramp 405   0.90  Level  3  0  0.985  1.00  457  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.649   using Equation (Exhibit 25-12) 

V
12
 = 2502  pc/h 

V3 or Vav34 1107  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3609  Exhibit 25-14 6900 No  
VFO = VF - VR 3152  Exhibit 25-14 6900  No  

VR 457  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2502  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 21.3 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.339 (Exhibit 25-19) 

SR= 53.9 mph (Exhibit 25-19) 

S0= 65.4 mph (Exhibit 25-19) 

S = 57.0 mph (Exhibit 25-15) 
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Eastgate Ent to Glen Este Ent 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2380 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
895 pc/h/ln

S 60.0 mi/h 

D = vp / S 14.9 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Eastgate Ent to Glen Este Ent 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4030 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1515 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.3 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 ALT 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2400 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
902 pc/h/ln

S 60.0 mi/h 

D = vp / S 15.0 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4145 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1558 pc/h/ln

S 60.0 mi/h 

D = vp / S 26.0 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To GlenEst ENT to BACH Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2580 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
970 pc/h/ln

S 60.0 mi/h 

D = vp / S 16.2 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To GlenEst ENT to BACH Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4370 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1643 pc/h/ln

S 60.0 mi/h 

D = vp / S 27.4 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst STA 
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 EASTBOUND 

Weaving Seg Location
GLEN ESTE ON TO VBACH 
EXIT 

Jurisdiction
Analysis Year 2030 alt 4 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2200 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.22 
Weaving ratio, R 0.28 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 1965  0.90  3  0   1.5  1.2  0.985  1.00  2216  

V
o2 35  0.90  3  0   1.5  1.2  0.985  1.00  39  

V
w1 415  0.90  3  0   1.5  1.2  0.985  1.00  468  

V
w2 165  0.90  3  0   1.5  1.2  0.985  1.00  186  

V
w 654  V

nw 2255  

V 2909  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15  0.0035    

b (Exhibit 24-6) 2.20  4.00    

c (Exhibit 24-6) 0.97  1.30    

d (Exhibit 24-6) 0.80  0.75    

Weaving intensity factor, Wi 0.30  0.13    
Weaving and non-weaving 
speeds, Si (mi/h) 53.57  59.30    

Number of lanes required for unconstrained operation, Nw 1.34  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedcb  if Nw > Nw (max) constrained operationgfedc

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   57.91  

Weaving segment density, D (pc/mi/ln)   12.56  

Level of service, LOS   B  

Capacity of base condition, c
b
 (pc/h)   8082  

Capacity as a 15-minute flow rate, c (veh/h)   7963  

Capacity as a full-hour volume, c
h
 (veh/h)   7167   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 EASTBOUND 

Weaving Seg Location
GLEN ESTE ON TO VBACH 
EXIT 

Jurisdiction
Analysis Year 2030 alt 4 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2200 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.22 
Weaving ratio, R 0.28 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 1965  0.90  3  0   1.5  1.2  0.985  1.00  2216  

V
o2 35  0.90  3  0   1.5  1.2  0.985  1.00  39  

V
w1 415  0.90  3  0   1.5  1.2  0.985  1.00  468  

V
w2 165  0.90  3  0   1.5  1.2  0.985  1.00  186  

V
w 654  V

nw 2255  

V 2909  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6) 0.15  0.0035    

b (Exhibit 24-6) 2.20  4.00    

c (Exhibit 24-6) 0.97  1.30    

d (Exhibit 24-6) 0.80  0.75    

Weaving intensity factor, Wi 0.30  0.13    
Weaving and non-weaving 
speeds, Si (mi/h) 53.57  59.30    

Number of lanes required for unconstrained operation, Nw 1.34  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedcb  if Nw > Nw (max) constrained operationgfedc

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   57.91  

Weaving segment density, D (pc/mi/ln)   12.56  

Level of service, LOS   B  

Capacity of base condition, c
b
 (pc/h)   8082  

Capacity as a 15-minute flow rate, c (veh/h)   7963  

Capacity as a full-hour volume, c
h
 (veh/h)   7167   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent to GlenEst 
Ext 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4200 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1579 pc/h/ln

S 60.0 mi/h 

D = vp / S 26.3 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent to GlenEst 
Ext 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3200 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1203 pc/h/ln

S 60.0 mi/h 

D = vp / S 20.0 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To GlenEst Ext to Eastgate Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3935 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1479 pc/h/ln

S 60.0 mi/h 

D = vp / S 24.6 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To GlenEst Ext to Eastgate Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2790 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1049 pc/h/ln

S 60.0 mi/h 

D = vp / S 17.5 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Ent to Bach Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 Alt A1(ALT 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3905 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1468 pc/h/ln

S 60.0 mi/h 

D = vp / S 24.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Exit to Bach Ent 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 ALT 4 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3100 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1165 pc/h/ln

S 60.0 mi/h 

D = vp / S 19.4 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period AM PEAK 

Freeway/Dir of Travel SR 32 WESTBOUND 
Weaving Seg Location ELICK ON TO GLEN ESTE OFF 
Jurisdiction
Analysis Year 2030 alt 4 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2300 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.26 
Weaving ratio, R 0.19 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 3050  0.90  3  0   1.5  1.2  0.985  1.00  3439  

V
o2 60  0.90  3  0   1.5  1.2  0.985  1.00  67  

V
w1 885  0.90  3  0   1.5  1.2  0.985  1.00  998  

V
w2 205  0.90  3  0   1.5  1.2  0.985  1.00  231  

V
w 1229  V

nw 3506  

V 4735  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6)   0.35  0.0020  

b (Exhibit 24-6)   2.20  4.00  

c (Exhibit 24-6)   0.97  1.30  

d (Exhibit 24-6)   0.80  0.75  

Weaving intensity factor, Wi   1.14  0.15  
Weaving and non-weaving 
speeds, Si (mi/h)   38.38  58.48  

Number of lanes required for unconstrained operation, Nw 1.53  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedc  if Nw > Nw (max) constrained operationgfedcb

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   51.48  

Weaving segment density, D (pc/mi/ln)   22.99  

Level of service, LOS   C  

Capacity of base condition, c
b
 (pc/h)   7895  

Capacity as a 15-minute flow rate, c (veh/h)   7778  

Capacity as a full-hour volume, c
h
 (veh/h)   7000   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    1:41 PM

Page 1 of 1FREEWAY WEAVING WORKSHEET

12/5/2011file://C:\Users\stavatapalli\AppData\Local\Temp\s2kDBBC.tmp



FREEWAY WEAVING WORKSHEET
General Information Site Information

Analyst
Agency/Company TRANSYSTEMS 
Date Performed 8/3/2011 
Analysis Time Period PM PEAK 

Freeway/Dir of Travel SR 32 WESTBOUND 
Weaving Seg Location ELICK ON TO GLEN ESTE OFF 
Jurisdiction
Analysis Year 2030 alt 4 

Inputs
Freeway free-flow speed, S

FF
 (mi/h) 60 

Weaving number of lanes, N 4 
Weaving seg length, L (ft) 2300 
Terrain Level 

Weaving type A 
Volume ratio, VR 0.27 
Weaving ratio, R 0.39 

Conversions to pc/h Under Base Conditions
(pc/h) V PHF Truck % RV % E 

T
E 

R f
HV fp v

V
o1 2265  0.90  3  0   1.5  1.2  0.985  1.00  2554  

V
o2 75  0.90  3  0   1.5  1.2  0.985  1.00  84  

V
w1 525  0.90  3  0   1.5  1.2  0.985  1.00  592  

V
w2 335  0.90  3  0   1.5  1.2  0.985  1.00  377  

V
w 969  V

nw 2638  

V 3607  

Weaving and Non-Weaving Speeds

 
Unconstrained Constrained

Weaving (i = w) Non-Weaving (i = nw) Weaving (i = w) Non-Weaving ( = nw)

a (Exhibit 24-6)   0.35  0.0020  

b (Exhibit 24-6)   2.20  4.00  

c (Exhibit 24-6)   0.97  1.30  

d (Exhibit 24-6)   0.80  0.75  

Weaving intensity factor, Wi   0.89  0.11  
Weaving and non-weaving 
speeds, Si (mi/h)   41.48  60.11  

Number of lanes required for unconstrained operation, Nw 1.53  
Maximum number of lanes, Nw (max) 1.40  

 If Nw < Nw(max) unconstrained operationgfedc  if Nw > Nw (max) constrained operationgfedcb

Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment speed, S (mi/h)   53.64  

Weaving segment density, D (pc/mi/ln)   16.81  

Level of service, LOS   B  

Capacity of base condition, c
b
 (pc/h)   7832  

Capacity as a 15-minute flow rate, c (veh/h)   7716  

Capacity as a full-hour volume, c
h
 (veh/h)   6944   

Notes
a. Weaving segments longer than 2500 ft. are treated as isolated merge and diverge areas using the procedures of Chapter 25, "Ramps and Ramp 
Junctions". 
b. Capacity constrained by basic freeway capacity. 
c. Capacity occurs under constrained operating conditions. 
d. Three-lane Type A segments do not operate well at volume ratios greater than 0.45. Poor operations and some local queuing are expected in 
such cases. 
e. Four-lane Type A segments do not operate well at volume ratios greater than 0.35. Poor operations and some local queuing are expected in 
such cases. 
f. Capacity constrained by maximum allowable weaving flow rate: 2,800 pc/h (Type A), 4,000 (Type B), 3,500 (Type C). 
g. Five-lane Type A segments do not operate well at volume ratios greater than 0.20. Poor operations and some local queuing are expected in such 
cases. 
h. Type B weaving segments do not operate well at volume ratios greater than 0.80. Poor operations and some local queuing are expected in such 
cases. 
i. Type C weaving segments do not operate well at volume ratios greater than 0.50. Poor operations and some local queuing are expected in such 
cases. 
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: EB Ramps @ New Bach Buxton     
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: Am Peak Hour                    Year  : Alt 8 A1                       
Project ID: Segment IVa                                                        
E/W St: EB Off Ramp                     N/S St:                                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   0   1   |   0   0   0   |   0   3   0   |   2   1   0   |   
LGConfig   | L          R  |               |       TR      | L     T       |   
Volume     |250       200  |               |     530  70   |200  325       |   
Lane Width |12.0      12.0 |               |     12.0      |12.0 12.0      |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left                              | SB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            31.5                             12.0  31.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        619       1770      0.45   0.35    23.1   C                           
                                                        22.9   C               
R        554       1583      0.40   0.35    22.6   C                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
                                                                               
TR       1749      4996      0.38   0.35    22.1   C    22.1   C               
                                                                               
Southbound                                                                     
L        458       3437      0.48   0.13    36.9   D                           
T        1004      1863      0.36   0.54    12.1   B    21.6   C               
                                                                               
         Intersection Delay = 22.1  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: EB Ramps @ New Bach Buxton     
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak Hour                    Year  : 2030 Alt 4                     
Project ID: Segment IVa                                                        
E/W St: EB Off Ramp                     N/S St:                                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   0   1   |   0   0   0   |   0   3   0   |   2   1   0   |   
LGConfig   | L          R  |               |       TR      | L     T       |   
Volume     |290       410  |               |     510  155  |320  410       |   
Lane Width |12.0      12.0 |               |     12.0      |12.0 12.0      |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left                              | SB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            33.0                             15.5  27.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 91.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        642       1770      0.50   0.36    23.2   C                           
                                                        29.3   C               
R        574       1583      0.79   0.36    33.6   C                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
                                                                               
TR       1124      3721      0.66   0.30    29.1   C    29.1   C               
                                                                               
Southbound                                                                     
L        585       3437      0.61   0.17    36.8   D                           
T        983       1863      0.46   0.53    13.8   B    23.9   C               
                                                                               
         Intersection Delay = 27.3  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: WB Ramp @ New Bach Buxton      
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM peak Hour                    Year  : 2030 Alt 4                     
Project ID: Segment IVa Alt 8A1                                                
E/W St: WB Ramps                        N/S St: New Bach Buxton                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   2   |   2   1   0   |   0   3   0   |   
LGConfig   |               | L          R  | L     T       |       TR      |   
Volume     |               |225       425  |485  295       |     300  460  |   
Lane Width |               |12.0      12.0 |12.0 12.0      |     12.0      |   
RTOR Vol   |               |          0    |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            22.0                             16.5  36.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        433       1770      0.58   0.24    31.8   C                           
                                                        33.1   C               
R        685       2803      0.69   0.24    33.8   C                           
Northbound                                                                     
L        630       3437      0.86   0.18    46.8   D                           
T        1201      1863      0.27   0.64    7.0    A    31.7   C               
                                                                               
Southbound                                                                     
                                                                               
TR       968       2388      0.87   0.41    33.4   C    33.4   C               
                                                                               
         Intersection Delay = 32.7  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: WB Ramp @ New Bach Buxton      
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM peak Hour                    Year  : Alt 4                          
Project ID: Segment IVa Alt 8A1                                                
E/W St: WB Ramps                        N/S St: New Bach Buxton                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   2   |   2   1   0   |   0   3   0   |   
LGConfig   |               | L          R  | L     T       |       TR      |   
Volume     |               |130       370  |400  400       |     600  200  |   
Lane Width |               |12.0      12.0 |12.0 12.0      |     12.0      |   
RTOR Vol   |               |          0    |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            26.0                             15.0  34.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        511       1770      0.28   0.29    25.1   C                           
                                                        26.6   C               
R        810       2803      0.51   0.29    27.2   C                           
Northbound                                                                     
L        573       3437      0.77   0.17    42.5   D                           
T        1118      1863      0.40   0.60    9.7    A    26.1   C               
                                                                               
Southbound                                                                     
                                                                               
TR       1239      3281      0.72   0.38    25.9   C    25.9   C               
                                                                               
         Intersection Delay = 26.2  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Glen Este @ Clepper            
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Clepper                         N/S St: Glen Este                      
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   1   0   |   1   1   0   |   1   1   0   |   1   1   1   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     T    R  |   
Volume     |45   185  50   |25   220  15   |90   200  100  |220  350  170  |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            34.0                             7.0   34.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        365       967       0.14   0.38    18.5   B                           
TR       681       1803      0.38   0.38    20.7   C    20.4   C               
                                                                               
Westbound                                                                      
L        364       964       0.08   0.38    18.0   B                           
TR       697       1845      0.37   0.38    20.6   C    20.4   C               
                                                                               
Northbound                                                                     
L        397       1770      0.25   0.51    13.2   B                           
TR       669       1770      0.50   0.38    22.0   C    20.0+  C               
                                                                               
Southbound                                                                     
L        443       1770      0.55   0.51    18.3   B                           
T        704       1863      0.55   0.38    23.0   C    20.9   C               
R        598       1583      0.32   0.38    20.1   C                           
         Intersection Delay = 20.5  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Glen Este @ Clepper            
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Clepper                         N/S St: Glen Este                      
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   1   0   |   1   1   0   |   1   1   0   |   1   1   1   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     T    R  |   
Volume     |250  200  100  |10   50   150  |165  425  75   |225  340  260  |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds          X                   |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            33.0                             7.5   34.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        384       1046      0.72   0.37    31.2   C                           
TR       649       1770      0.51   0.37    22.9   C    26.7   C               
                                                                               
Westbound                                                                      
L        290       792       0.04   0.37    18.4   B                           
TR       606       1653      0.37   0.37    21.2   C    21.1   C               
                                                                               
Northbound                                                                     
L        423       1770      0.43   0.52    13.6   B                           
TR       698       1821      0.80   0.38    31.0   C    26.7   C               
                                                                               
Southbound                                                                     
L        288       1770      0.87   0.52    40.2   D                           
T        714       1863      0.53   0.38    22.2   C    26.9   C               
R        607       1583      0.48   0.38    21.5   C                           
         Intersection Delay = 26.2  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Eastgate North & Glen Este     
Agency: TranSystems                     Area Type: All other areas             
Date:   07/01/2011                      Jurisd:                                
Period: AM                              Year  : Alt 4                          
Project ID: Segment IVa; P403 10 0004                                          
E/W St: Eastgate North Drive            N/S St: Glen Este-Withamsville Road    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   0   1   |   0   0   0   |   1   1   0   |   0   2   0   |   
LGConfig   | L          R  |               | L     T       |       TR      |   
Volume     |100       220  |               |160  100       |     780  225  |   
Lane Width |12.0      12.0 |               |12.0 12.0      |     12.0      |   
RTOR Vol   |          0    |               |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds          X                   |     Peds   X     X                     
WB  Left                              | SB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds         X                     
NB  Right                             | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            16.0                             18.0  41.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        611       3437      0.18   0.18    31.6   C                           
                                                        21.8   C               
R        686       1583      0.36   0.43    17.4   B                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
L        472       1770      0.38   0.71    9.7    A                           
T        1325      1863      0.08   0.71    4.0    A    7.5    A               
                                                                               
Southbound                                                                     
                                                                               
TR       1562      3428      0.72   0.46    21.4   C    21.4   C               
                                                                               
         Intersection Delay = 19.2  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: Eastgate North & Glen Este     
Agency: TranSystems                     Area Type: All other areas             
Date:   07/01/2011                      Jurisd:                                
Period: PM                              Year  : Alt 4                          
Project ID: Segment IVa; P403 10 0004                                          
E/W St: Eastgate North Drive            N/S St: Glen Este-Withamsville Road    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   0   1   |   0   0   0   |   1   1   0   |   0   2   0   |   
LGConfig   | L          R  |               | L     T       |       TR      |   
Volume     |495       440  |               |470  400       |     565  180  |   
Lane Width |12.0      12.0 |               |12.0 12.0      |     12.0      |   
RTOR Vol   |          0    |               |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     P                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds          X                   |     Peds   X     X                     
WB  Left                              | SB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds         X                     
NB  Right                             | EB  Right  A                           
SB  Right                             | WB  Right                              
Green            20.5                             22.5  32.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        783       3437      0.70   0.23    34.8   C                           
                                                        25.6   C               
R        844       1583      0.58   0.53    15.2   B                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
L        573       1770      0.91   0.66    38.9   D                           
T        1232      1863      0.36   0.66    7.0    A    24.2   C               
                                                                               
Southbound                                                                     
                                                                               
TR       1215      3418      0.68   0.36    26.2   C    26.2   C               
                                                                               
         Intersection Delay = 25.3  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Marian Dr @ Bach-Buxton        
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   0   |   1   1   0   |   1   1   0   |   
LGConfig   |       LTR     |       LTR     | L     TR      | L     TR      |   
Volume     |20   15   10   |30   20   225  |10   355  15   |30   455  40   |   
Lane Width |     12.0      |     12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left         A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru   A     A                     
    Right         A                   |     Right  A     A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            33.0                             7.0   34.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 89.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
LTR      558       1504      0.09   0.37    18.3   B    18.3   B               
                                                                               
Westbound                                                                      
                                                                               
LTR      595       1604      0.51   0.37    22.5   C    22.5   C               
                                                                               
Northbound                                                                     
L        308       806       0.04   0.38    17.3   B                           
TR       707       1851      0.58   0.38    23.1   C    22.9   C               
                                                                               
Southbound                                                                     
L        387       1770      0.09   0.52    12.2   B                           
TR       951       1840      0.58   0.52    15.7   B    15.5   B               
                                                                               
         Intersection Delay = 19.5  (sec/veh)   Intersection LOS = B           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Marian Dr @ Bach-Buxton        
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   0   |   1   1   0   |   1   1   0   |   
LGConfig   |       LTR     |       LTR     | L     TR      | L     TR      |   
Volume     |55   10   10   |15   30   225  |10   510  20   |225  515  80   |   
Lane Width |     12.0      |     12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left         A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru   A     A                     
    Right         A                   |     Right  A     A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            30.0                             7.0   38.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
LTR      395       1185      0.21   0.33    21.8   C    21.8   C               
                                                                               
Westbound                                                                      
                                                                               
LTR      542       1627      0.55   0.33    25.8   C    25.8   C               
                                                                               
Northbound                                                                     
L        272       645       0.04   0.42    15.3   B                           
TR       782       1852      0.75   0.42    26.2   C    26.0   C               
                                                                               
Southbound                                                                     
L        300       1770      0.83   0.56    33.4   C                           
TR       1014      1825      0.65   0.56    15.4   B    20.4   C               
                                                                               
         Intersection Delay = 23.1  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Old 74 @ New Bach Buxton       
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd: old 74 east leg T's in         
Period: AM Peak                         Year  : 2030 Alt 4                     
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   1   |   0   1   1   |   1   1   0   |   
LGConfig   |               | L          R  |       T    R  | L     T       |   
Volume     |               |245       325  |     550  170  |45   515       |   
Lane Width |               |12.0      12.0 |     12.0 12.0 |12.0 12.0      |   
RTOR Vol   |               |          0    |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     P                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            31.0                             7.0   37.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        610       1770      0.45   0.34    23.4   C                           
                                                        26.0   C               
R        545       1583      0.66   0.34    28.1   C                           
Northbound                                                                     
                                                                               
T        766       1863      0.80   0.41    29.2   C    26.5   C               
R        651       1583      0.29   0.41    18.0   B                           
Southbound                                                                     
L        271       1770      0.18   0.54    14.3   B                           
T        1014      1863      0.56   0.54    14.2   B    14.2   B               
                                                                               
         Intersection Delay = 22.7  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Old 74 @ New Bach Buxton       
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd: old 74 east leg T's in         
Period: PM Peak                         Year  : 2030 Alt 4                     
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   1   |   0   1   1   |   1   1   0   |   
LGConfig   |               | L          R  |       T    R  | L     T       |   
Volume     |               |185       125  |     525  245  |240  615       |   
Lane Width |               |12.0      12.0 |     12.0 12.0 |12.0 12.0      |   
RTOR Vol   |               |          0    |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     P                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            29.5                             7.0   38.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        580       1770      0.36   0.33    23.4   C                           
                                                        23.1   C               
R        519       1583      0.27   0.33    22.6   C                           
Northbound                                                                     
                                                                               
T        797       1863      0.73   0.43    24.9   C    22.8   C               
R        677       1583      0.40   0.43    18.2   B                           
Southbound                                                                     
L        312       1770      0.86   0.56    43.7   D                           
T        1045      1863      0.65   0.56    15.2   B    23.2   C               
                                                                               
         Intersection Delay = 23.0  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2130   0.90  Level  3  0  0.985  1.00  2402  
 Ramp 270   0.90  Level  3  0  0.985  1.00  305  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12
 = V

F
 ( P

FM
 )

LEQ =   (Equation 25-2 or 25-3)

PFM = 0.591   using Equation  (Exhibit 25-5) 
V
12
 = 1421   pc/h 

V3 or Vav34 981   pc/h (Equation 25-4 or 25-5)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
L
EQ
 =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2707  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1726   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 15.7 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.298 (Exibit 25-19) 

S
R
= 54.6 mph (Exhibit 25-19) 

S0= 58.3 mph (Exhibit 25-19) 

S = 55.9 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3670   0.90  Level  3  0  0.985  1.00  4139  
 Ramp 475   0.90  Level  3  0  0.985  1.00  536  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2448   pc/h 

V
3
 or V

av34
1691   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4675  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2984   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 25.4 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.353 (Exibit 25-19) 

S
R
= 53.6 mph (Exhibit 25-19) 

S0= 55.7 mph (Exhibit 25-19) 

S = 54.4 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 ALT 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2580   0.90  Level  3  0  0.985  1.00  2910  
 Ramp 450   0.90  Level  3  0  0.985  1.00  508  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.664   using Equation (Exhibit 25-12) 

V
12
 = 2103  pc/h 

V3 or Vav34 807  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 2910  Exhibit 25-14 6900 No  
VFO = VF - VR 2402  Exhibit 25-14 6900  No  

VR 508  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2103  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 17.8 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.344 (Exhibit 25-19) 

SR= 53.8 mph (Exhibit 25-19) 

S0= 65.8 mph (Exhibit 25-19) 

S = 56.7 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8a1  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4370   0.90  Level  3  0  0.985  1.00  4928  
 Ramp 700   0.90  Level  3  0  0.985  1.00  789  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.601   using Equation (Exhibit 25-12) 

V
12
 = 3274  pc/h 

V3 or Vav34 1654  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4928  Exhibit 25-14 6900 No  
VFO = VF - VR 4139  Exhibit 25-14 6900  No  

VR 789  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3274  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 27.9 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.369 (Exhibit 25-19) 

SR= 53.4 mph (Exhibit 25-19) 

S0= 63.3 mph (Exhibit 25-19) 

S = 56.3 mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Glen Este Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2380   0.90  Level  3  0  0.985  1.00  2684  
 Ramp 200   0.90  Level  3  0  0.985  1.00  226  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 1588   pc/h 

V
3
 or V

av34
1096   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2910  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1814   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 16.4 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.300 (Exibit 25-19) 

S
R
= 54.6 mph (Exhibit 25-19) 

S0= 57.9 mph (Exhibit 25-19) 

S = 55.8 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Glen Este Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4030   0.90  Level  3  0  0.985  1.00  4545  
 Ramp 340   0.90  Level  3  0  0.985  1.00  383  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2688   pc/h 

V
3
 or V

av34
1857   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4928  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3071   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 26.1 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.360 (Exibit 25-19) 

S
R
= 53.5 mph (Exhibit 25-19) 

S0= 55.1 mph (Exhibit 25-19) 

S = 54.1 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 a1(Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3255   0.90  Level  3  0  0.985  1.00  3671  
 Ramp 945   0.90  Level  3  0  0.985  1.00  1066  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2171   pc/h 

V
3
 or V

av34
1500   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4737  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3237   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 27.1 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.375 (Exibit 25-19) 

S
R
= 53.2 mph (Exhibit 25-19) 

S0= 56.4 mph (Exhibit 25-19) 

S = 54.2 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 a1(Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2600   0.90  Level  3  0  0.985  1.00  2932  
 Ramp 600   0.90  Level  3  0  0.985  1.00  677  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 1734   pc/h 

V
3
 or V

av34
1198   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3609  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2411   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 20.8 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.319 (Exibit 25-19) 

S
R
= 54.2 mph (Exhibit 25-19) 

S0= 57.5 mph (Exhibit 25-19) 

S = 55.3 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3905   0.90  Level  3  0  0.985  1.00  4404  
 Ramp 650   0.90  Level  3  0  0.985  1.00  733  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.616   using Equation (Exhibit 25-12) 

V
12
 = 2995  pc/h 

V3 or Vav34 1409  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4404  Exhibit 25-14 6900 No  
VFO = VF - VR 3671  Exhibit 25-14 6900  No  

VR 733  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2995  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 25.5 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.364 (Exhibit 25-19) 

SR= 53.4 mph (Exhibit 25-19) 

S0= 64.2 mph (Exhibit 25-19) 

S = 56.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 ALT 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3100   0.90  Level  3  0  0.985  1.00  3496  
 Ramp 500   0.90  Level  3  0  0.985  1.00  564  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.647   using Equation (Exhibit 25-12) 

V
12
 = 2460  pc/h 

V3 or Vav34 1036  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3496  Exhibit 25-14 6900 No  
VFO = VF - VR 2932  Exhibit 25-14 6900  No  

VR 564  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2460  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 20.9 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.349 (Exhibit 25-19) 

SR= 53.7 mph (Exhibit 25-19) 

S0= 65.7 mph (Exhibit 25-19) 

S = 56.8 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Glen Este Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4200   0.90  Level  3  0  0.985  1.00  4737  
 Ramp 265   0.90  Level  3  0  0.985  1.00  299  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.628   using Equation (Exhibit 25-12) 

V
12
 = 3085  pc/h 

V3 or Vav34 1652  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4737  Exhibit 25-14 6900 No  
VFO = VF - VR 4438  Exhibit 25-14 6900  No  

VR 299  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3085  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.3 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.325 (Exhibit 25-19) 

SR= 54.2 mph (Exhibit 25-19) 

S0= 63.3 mph (Exhibit 25-19) 

S = 57.0 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Glen Este Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Alt 4  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3200   0.90  Level  3  0  0.985  1.00  3609  
 Ramp 410   0.90  Level  3  0  0.985  1.00  462  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.649   using Equation (Exhibit 25-12) 

V
12
 = 2503  pc/h 

V3 or Vav34 1106  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3609  Exhibit 25-14 6900 No  
VFO = VF - VR 3147  Exhibit 25-14 6900  No  

VR 462  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2503  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 21.3 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.340 (Exhibit 25-19) 

SR= 53.9 mph (Exhibit 25-19) 

S0= 65.4 mph (Exhibit 25-19) 

S = 57.0 mph (Exhibit 25-15) 

Copyright © 2010 University of Florida, All Rights Reserved      HCS+TM   Version 5.5 Generated:  12/5/2011    1:39 PM

Page 1 of 1RAMPS AND RAMP JUNCTIONS WORKSHEET

12/5/2011file://C:\Users\stavatapalli\AppData\Local\Temp\r2k4838.tmp



BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 a1 (Alt 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2100 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
789 pc/h/ln

S 60.0 mi/h 

D = vp / S 13.1 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Bach Buxton Ent to Olive Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 a1 (Alt 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4135 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1554 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.9 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate Ent to Bach Buxton 
Ex 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 A1 (Alt 4) 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2180 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
820 pc/h/ln

S 60.0 mi/h 

D = vp / S 13.7 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate Ent to Bach Buxton 
Ex 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 A1 (Alt 4) 
Project Description    Segment IVa- P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4160 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1564 pc/h/ln

S 60.0 mi/h 

D = vp / S 26.1 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent to Eastgate 
Ex 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 A2 (Alt 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4010 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1507 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.1 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 

Agency or Company TranSystems  From/To Bach Buxton ent to Eastgate 
Ex 

Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 A2 (Alt 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2120 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
797 pc/h/ln

S 60.0 mi/h 

D = vp / S 13.3 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Ent to Bach Exit 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 Alt A1 (Alt 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3835 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1442 pc/h/ln

S 60.0 mi/h 

D = vp / S 24.0 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst sta  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch Exit to Bach Ent 
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 Alt A1 (Alt 4) 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2670 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1004 pc/h/ln

S 60.0 mi/h 

D = vp / S 16.7 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: EB Ramps @ New Bach Buxton     
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: Am Peak Hour                    Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa                                                        
E/W St: EB Off Ramp                     N/S St:                                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   0   1   |   0   0   0   |   0   3   0   |   2   1   0   |   
LGConfig   | L          R  |               |       TR      | L     T       |   
Volume     |250       200  |               |     525  135  |235  365       |   
Lane Width |12.0      12.0 |               |     12.0      |12.0 12.0      |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left                              | SB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            31.5                             12.0  31.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        619       1770      0.45   0.35    23.1   C                           
                                                        22.9   C               
R        554       1583      0.40   0.35    22.6   C                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
                                                                               
TR       1725      4929      0.42   0.35    22.5   C    22.5   C               
                                                                               
Southbound                                                                     
L        458       3437      0.57   0.13    38.3   D                           
T        1004      1863      0.40   0.54    12.5   B    22.6   C               
                                                                               
         Intersection Delay = 22.6  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: EB Ramps @ New Bach Buxton     
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak Hour                    Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa                                                        
E/W St: EB Off Ramp                     N/S St: Bach Buxton                    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   0   1   |   0   0   0   |   0   3   0   |   2   1   0   |   
LGConfig   | L          R  |               |       TR      | L     T       |   
Volume     |290       410  |               |     510  255  |420  410       |   
Lane Width |12.0      12.0 |               |     12.0      |12.0 12.0      |   
RTOR Vol   |          0    |               |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left                              | SB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            31.5                             16.5  27.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        619       1770      0.52   0.35    24.0   C                           
                                                        31.3   C               
R        554       1583      0.82   0.35    36.5   D                           
Westbound                                                                      
                                                                               
                                                                               
                                                                               
Northbound                                                                     
                                                                               
TR       1099      3663      0.77   0.30    32.2   C    32.2   C               
                                                                               
Southbound                                                                     
L        630       3437      0.74   0.18    39.4   D                           
T        1004      1863      0.45   0.54    13.0   B    26.4   C               
                                                                               
         Intersection Delay = 29.8  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: WB Ramp @ New Bach Buxton      
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM peak Hour                    Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: WB Ramps                        N/S St: New Bach Buxton                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   2   |   2   1   0   |   0   3   0   |   
LGConfig   |               | L          R  | L     T       |       TR      |   
Volume     |               |265       505  |485  295       |     335  460  |   
Lane Width |               |12.0      12.0 |12.0 12.0      |     12.0      |   
RTOR Vol   |               |          0    |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            22.5                             16.0  36.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        443       1770      0.66   0.25    34.1   C                           
                                                        36.8   D               
R        701       2803      0.80   0.25    38.2   D                           
Northbound                                                                     
L        611       3437      0.88   0.18    50.3   D                           
T        1190      1863      0.28   0.64    7.2    A    34.0   C               
                                                                               
Southbound                                                                     
                                                                               
TR       973       2398      0.91   0.41    37.2   D    37.2   D               
                                                                               
         Intersection Delay = 36.0  (sec/veh)   Intersection LOS = D           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: WB Ramp @ New Bach Buxton      
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM peak Hour                    Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: WB Ramps                        N/S St: New Bach Buxton                
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   2   |   2   1   0   |   0   3   0   |   
LGConfig   |               | L          R  | L     T       |       TR      |   
Volume     |               |130       420  |395  405       |     700  200  |   
Lane Width |               |12.0      12.0 |12.0 12.0      |     12.0      |   
RTOR Vol   |               |          0    |               |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left   A                           
    Thru                              |     Thru   A     A                     
    Right                             |     Right  A                           
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left                               
    Thru                              |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            25.5                             15.5  34.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        501       1770      0.29   0.28    25.5   C                           
                                                        28.1   C               
R        794       2803      0.59   0.28    28.9   C                           
Northbound                                                                     
L        592       3437      0.74   0.17    40.3   D                           
T        1128      1863      0.40   0.61    9.5    A    24.7   C               
                                                                               
Southbound                                                                     
                                                                               
TR       1245      3295      0.80   0.38    28.9   C    28.9   C               
                                                                               
         Intersection Delay = 27.2  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Marian Dr @ Bach-Buxton        
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: AM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   0   |   1   1   0   |   1   1   0   |   
LGConfig   |       LTR     |       LTR     | L     TR      | L     TR      |   
Volume     |20   15   10   |30   20   225  |10   415  15   |30   495  40   |   
Lane Width |     12.0      |     12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left         A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru   A     A                     
    Right         A                   |     Right  A     A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            32.5                             7.0   35.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
LTR      542       1502      0.09   0.36    19.1   B    19.1   B               
                                                                               
Westbound                                                                      
                                                                               
LTR      579       1604      0.53   0.36    23.6   C    23.6   C               
                                                                               
Northbound                                                                     
L        288       729       0.04   0.39    16.8   B                           
TR       731       1853      0.65   0.39    24.3   C    24.2   C               
                                                                               
Southbound                                                                     
L        349       1770      0.09   0.53    12.6   B                           
TR       972       1842      0.61   0.53    15.9   B    15.8   B               
                                                                               
         Intersection Delay = 20.3  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Marian Dr @ Bach-Buxton        
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd:                                
Period: PM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   1   0   |   0   1   0   |   1   1   0   |   1   1   0   |   
LGConfig   |       LTR     |       LTR     | L     TR      | L     TR      |   
Volume     |55   10   10   |15   30   100  |10   610  20   |225  515  80   |   
Lane Width |     12.0      |     12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left         A                     
    Thru          A                   |     Thru         A                     
    Right         A                   |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     A                     
    Thru          A                   |     Thru   A     A                     
    Right         A                   |     Right  A     A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            25.5                             7.0   42.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
LTR      386       1364      0.22   0.28    24.9   C    24.9   C               
                                                                               
Westbound                                                                      
                                                                               
LTR      464       1639      0.35   0.28    26.1   C    26.1   C               
                                                                               
Northbound                                                                     
L        333       705       0.03   0.47    12.8   B                           
TR       875       1854      0.80   0.47    25.5   C    25.3   C               
                                                                               
Southbound                                                                     
L        281       1770      0.89   0.61    43.3   D                           
TR       1105      1825      0.60   0.61    11.9   B    20.5   C               
                                                                               
         Intersection Delay = 23.0  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: sta                            Inter.: Old 74 @ New Bach Buxton       
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd: old 74 east leg T's in         
Period: AM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   1   |   0   1   1   |   1   1   0   |   
LGConfig   |               | L          R  |       T    R  | L     T       |   
Volume     |               |245       325  |     625  175  |45   550       |   
Lane Width |               |12.0      12.0 |     12.0 12.0 |12.0 12.0      |   
RTOR Vol   |               |          0    |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     P                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            29.0                             7.0   39.0                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        570       1770      0.48   0.32    25.1   C                           
                                                        28.6   C               
R        510       1583      0.71   0.32    31.3   C                           
Northbound                                                                     
                                                                               
T        807       1863      0.86   0.43    32.4   C    28.9   C               
R        686       1583      0.28   0.43    16.7   B                           
Southbound                                                                     
L        238       1770      0.21   0.57    15.2   B                           
T        1056      1863      0.58   0.57    13.4   B    13.5   B               
                                                                               
         Intersection Delay = 24.2  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst:                                Inter.: Old 74 @ New Bach Buxton       
Agency: TranSystems                     Area Type: All other areas             
Date:   7/18/2011                       Jurisd: old 74 east leg T's in         
Period: PM Peak                         Year  : Alt 8 A1 (Alt 4)               
Project ID: Segment IVa Alt 8A1                                                
E/W St: Old 74 WB                       N/S St: Bach Buxton NB and Old 74 SB   
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   0   0   0   |   1   0   1   |   0   1   1   |   1   1   0   |   
LGConfig   |               | L          R  |       T    R  | L     T       |   
Volume     |               |185       125  |     580  245  |240  715       |   
Lane Width |               |12.0      12.0 |     12.0 12.0 |12.0 12.0      |   
RTOR Vol   |               |          0    |          0    |               |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left                              | NB  Left                               
    Thru                              |     Thru         A                     
    Right                             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A     P                     
    Thru                              |     Thru   A     A                     
    Right         A                   |     Right                              
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            27.5                             9.0   38.5                   
Yellow           3.5                              3.5   3.5                    
All Red          1.5                              1.5   1.5                    
                                                   Cycle Length: 90.0    secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
                                                                               
                                                                               
                                                                               
Westbound                                                                      
L        541       1770      0.38   0.31    25.0   C                           
                                                        24.6   C               
R        484       1583      0.29   0.31    24.1   C                           
Northbound                                                                     
                                                                               
T        797       1863      0.81   0.43    28.7   C    25.6   C               
R        677       1583      0.40   0.43    18.2   B                           
Southbound                                                                     
L        306       1770      0.87   0.58    39.2   D                           
T        1087      1863      0.73   0.58    16.2   B    21.9   C               
                                                                               
         Intersection Delay = 23.8  (sec/veh)   Intersection LOS = C           
                                                                               
_______________________________________________________________________________
                                                                               



RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8A1 (Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 1730   0.90  Level  3  0  0.985  1.00  1951  
 Ramp 370   0.90  Level  3  0  0.985  1.00  417  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12
 = V

F
 ( P

FM
 )

LEQ =   (Equation 25-2 or 25-3)

PFM = 0.591   using Equation  (Exhibit 25-5) 
V
12
 = 1154   pc/h 

V3 or Vav34 797   pc/h (Equation 25-4 or 25-5)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
L
EQ
 =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 2368  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 1571   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 14.4 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.295 (Exibit 25-19) 

S
R
= 54.7 mph (Exhibit 25-19) 

S0= 58.9 mph (Exhibit 25-19) 

S = 56.1 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst scf  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8A1 (Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3460   0.90  Level  3  0  0.985  1.00  3902  
 Ramp 675   0.90  Level  3  0  0.985  1.00  761  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2308   pc/h 

V
3
 or V

av34
1594   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4663  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3069   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 25.9 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.360 (Exibit 25-19) 

S
R
= 53.5 mph (Exhibit 25-19) 

S0= 56.1 mph (Exhibit 25-19) 

S = 54.4 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8a1 (Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2180   0.90  Level  3  0  0.985  1.00  2459  
 Ramp 450   0.90  Level  3  0  0.985  1.00  508  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.675   using Equation (Exhibit 25-12) 

V
12
 = 1825  pc/h 

V3 or Vav34 634  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 2459  Exhibit 25-14 6900 No  
VFO = VF - VR 1951  Exhibit 25-14 6900  No  

VR 508  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 1825  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 15.4 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.344 (Exhibit 25-19) 

SR= 53.8 mph (Exhibit 25-19) 

S0= 65.8 mph (Exhibit 25-19) 

S = 56.5 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Eastbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8a1 (Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 4160   0.90  Level  3  0  0.985  1.00  4692  
 Ramp 700   0.90  Level  3  0  0.985  1.00  789  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.606   using Equation (Exhibit 25-12) 

V
12
 = 3156  pc/h 

V3 or Vav34 1536  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4692  Exhibit 25-14 6900 No  
VFO = VF - VR 3903  Exhibit 25-14 6900  No  

VR 789  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 3156  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 26.9 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.369 (Exhibit 25-19) 

SR= 53.4 mph (Exhibit 25-19) 

S0= 63.7 mph (Exhibit 25-19) 

S = 56.4 mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 a1 (ALT 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   55.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3065   0.90  Level  3  0  0.985  1.00  3457  
 Ramp 945   0.90  Level  3  0  0.985  1.00  1066  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 = 0.591   using Equation  (Exhibit 25-5) 

V12 = 2045   pc/h 

V
3
 or V

av34
1412   pc/h (Equation 25-4 or 25-
5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V
12
 =   pc/h 

V3 or Vav34    pc/h (Equation 25-15 or 25-16)

 Is V
3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V12a =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 4523  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 3111   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
D
R
 = 5.475 + 0.00734 v 

R
 + 0.0078 V

12
 - 0.00627 L

A

D
R
 = 26.1 (pc/mi/ln) 

LOS = C (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = (pc/mi/ln) 
LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = 0.364 (Exibit 25-19) 

S
R
= 50.3 mph (Exhibit 25-19) 

S0= 51.7 mph (Exhibit 25-19) 

S = 50.7 mph (Exhibit 25-14) 

D
s
 = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Entrance Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 a1 (ALT 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
up
 =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Ldown =   ft 

VD =  veh/h
   S 

FF
 =   55.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, LA, LD,VR,Vf) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2120   0.90  Level  3  0  0.985  1.00  2391  
 Ramp 600   0.90  Level  3  0  0.985  1.00  677  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V
12
 = V

F
 ( P

FM
 )

LEQ =   (Equation 25-2 or 25-3)

PFM = 0.591   using Equation  (Exhibit 25-5) 
V
12
 = 1414   pc/h 

V3 or Vav34 977   pc/h (Equation 25-4 or 25-5)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedcb

If Yes,V12a =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
L
EQ
 =   (Equation 25-8 or 25-9) 

P
FD
 =   using Equation (Exhibit 25-12) 

V12 =   pc/h 

V
3
 or V

av34    pc/h (Equation 25-15 or 25-16)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO 3068  Exhibit 25-7  No 

VF  Exhibit 25-14   

VFO = VF - VR  Exhibit 25-14    

VR  Exhibit 25-3   

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12 2091   Exhibit 25-7 4600:All No V12  Exhibit 25-14   

Level of Service Determination (if not F) Level of Service Determination (if not F)
DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = 18.3 (pc/mi/ln) 

LOS = B (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
D
R
 = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

Speed Determination Speed Determination
MS = 0.308 (Exibit 25-19) 

S
R
= 51.0 mph (Exhibit 25-19) 

S0= 53.3 mph (Exhibit 25-19) 

S = 51.7 mph (Exhibit 25-14) 

Ds = (Exhibit 25-19) 

S
R
= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period AM Peak  Analysis Year 2030 Scenario 8 a1 (Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 3835   0.90  Level  3  0  0.985  1.00  4325  
 Ramp 770   0.90  Level  3  0  0.985  1.00  868  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.612   using Equation (Exhibit 25-12) 

V
12
 = 2984  pc/h 

V3 or Vav34 1341  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 4325  Exhibit 25-14 6900 No  
VFO = VF - VR 3457  Exhibit 25-14 6900  No  

VR 868  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2984  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 25.4 (pc/mi/ln) 
LOS = C (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.376 (Exhibit 25-19) 

SR= 53.2 mph (Exhibit 25-19) 

S0= 64.5 mph (Exhibit 25-19) 

S = 56.3 mph (Exhibit 25-15) 
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                         RAMPS AND RAMP JUNCTIONS WORKSHEET 
General Information                                          Site Information 
Analyst sta  Freeway/Dir of Travel SR 32 Westbound  
Agency or Company TranSystems  Junction Bach Buxton Exit Ramp  
Date Performed 2/7/2011  Jurisdiction  
Analysis Time Period PM Peak  Analysis Year 2030 Scenario 8 a1 (Alt 4)  
Project Description    Segment IVa - P403100004 

Inputs
Upstream Adj Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

Lup =   ft 

Vu =  veh/h 

Terrain:  Level Downstream Adj 
Ramp

Yesgfedc Ongfedc

Nogfedcb Offgfedc

L
down

 =   ft 

VD =  veh/h
   S FF =   60.0 mph  SFR =   45.0 mph  

Sketch ( show lanes, L
A
, L

D
,V

R
,V

f
) 

Conversion to pc/h Under Base Conditions

 (pc/h)
V 

(Veh/hr)
PHF Terrain %Truck %Rv  fHV  fp v = V/PHF x fHV x fp

 Freeway 2670   0.90  Level  3  0  0.985  1.00  3011  
 Ramp 550   0.90  Level  3  0  0.985  1.00  620  
 UpStream          
 DownStream          

Merge Areas Diverge Areas

Estimation of v12 Estimation of v12 

V12 = VF ( PFM )

L
EQ
 =   (Equation 25-2 or 25-3)

P
FM
 =  using Equation   (Exhibit 25-5) 

V12 =   pc/h 

V
3
 or V

av34   pc/h (Equation 25-4 or 25-5)

 Is V3 or Vav34 > 2,700 pc/h? Yes Nogfedc gfedc

 Is V
3
 or V

av34
 > 1.5 * V

12
/2 Yes Nogfedc gfedc

If Yes,V
12a

 =   pc/h (Equation 25-8)

      V12 = VR + (VF - VR)PFD 
LEQ =  (Equation 25-8 or 25-9) 

P
FD
 = 0.656   using Equation (Exhibit 25-12) 

V
12
 = 2189  pc/h 

V3 or Vav34 822  pc/h (Equation 25-15 or 25-16)
 Is V

3
 or V

av34
 > 2,700 pc/h? Yes Nogfedc gfedcb

 Is V3 or Vav34 > 1.5 * V12/2 Yes Nogfedc gfedcb

If Yes,V12a =  pc/h (Equation 25-18)

Capacity Checks Capacity Checks
 Actual Capacity LOS F?  Actual Capacity LOS F?

VFO   Exhibit 25-7   

VF 3011  Exhibit 25-14 6900 No  
VFO = VF - VR 2391  Exhibit 25-14 6900  No  

VR 620  Exhibit 25-3 2100 No  

Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
 Actual Max Desirable Violation?  Actual Max Desirable Violation? 

VR12   Exhibit 25-7   V12 2189  Exhibit 25-14 4400:All No  
Level of Service Determination (if not F) Level of Service Determination (if not F)

DR = 5.475 + 0.00734 v R + 0.0078 V12 - 0.00627 LA

DR = (pc/mi/ln) 

LOS = (Exhibit 25-4) 

DR = 4.252 + 0.0086 V12 - 0.009 LD 
DR = 18.6 (pc/mi/ln) 
LOS = B (Exhibit 25-4) 

Speed Determination Speed Determination
M
S
 = (Exibit 25-19) 

SR= mph (Exhibit 25-19) 

S
0
= mph (Exhibit 25-19) 

S = mph (Exhibit 25-14) 

D
s
 = 0.354 (Exhibit 25-19) 

SR= 53.6 mph (Exhibit 25-19) 

S0= 65.8 mph (Exhibit 25-19) 

S = 56.5 mph (Exhibit 25-15) 
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate entrance to Glen 
Este 

Date Performed 7/06/11  Jurisdiction HNTB No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2329 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
876 pc/h/ln

S 60.0 mi/h 

D = vp / S 14.6 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 

Agency or Company TranSystems  From/To Eastgate entrance to Glen 
Este 

Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3386 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 3 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1273 pc/h/ln

S 60.0 mi/h 

D = vp / S 21.2 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Old SR 74 to Olive Branch exit 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 5 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2404 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1356 pc/h/ln

S 60.0 mi/h 

D = vp / S 22.6 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Eastbound 
Agency or Company TranSystems  From/To Old SR 74 to Olive Branch exit 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 ALT 5 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3699 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
2086 pc/h/ln

S 56.6 mi/h 

D = vp / S 36.9 pc/mi/ln 

LOS E 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Glen Este to Eastgate exit 
Date Performed 7/06/11  Jurisdiction HNTB No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 5 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3478 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1961 pc/h/ln

S 58.4 mi/h 

D = vp / S 33.6 pc/mi/ln 

LOS D 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Glen Este to Eastgate exit 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 ALT 5 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2738 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1544 pc/h/ln

S 60.0 mi/h 

D = vp / S 25.7 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch ent to Old SR 74 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period AM Peak  Analysis Year 2030 Alt 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2290 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1291 pc/h/ln

S 60.0 mi/h 

D = vp / S 21.5 pc/mi/ln 

LOS C 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET 

 

General Information Site Information 
Analyst scf  Highway/Direction of Travel SR 32 Westbound 
Agency or Company TranSystems  From/To Olive Branch ent to Old SR 74 
Date Performed 7/06/11  Jurisdiction No-Build Volumes 
Analysis Time Period PM Peak  Analysis Year 2030 ALT 1 
Project Description    Segment IVa - P403100004 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1915 veh/h Peak-Hour Factor, PHF 0.90 
AADT veh/day %Trucks and Buses, PT 3 

Peak-Hr Prop. of AADT, K %RVs, PR 0 
Peak-Hr Direction Prop, D General Terrain: Level 
DDHV = AADT x K x D veh/h Grade      %       Length mi 
Driver type adjustment 1.00                      Up/Down %

Calculate Flow Adjustments
 fp 1.00  ER 1.2 

 ET 1.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.985 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft 

Rt-Shoulder Lat. Clearance 6.0 ft 

Interchange Density 0.50 I/mi 

Number of Lanes, N 2 

FFS (measured) 60.0 mi/h 

Base free-flow Speed, BFFS mi/h 

 fLW mi/h 

 fLC mi/h 

 fID mi/h 

 fN mi/h 

 FFS 60.0 mi/h 

LOS and Performance Measures Design (N)

Operational (LOS)

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
1080 pc/h/ln

S 60.0 mi/h 

D = vp / S 18.0 pc/mi/ln 

LOS B 

Design (N) 

Design LOS

vp = (V or DDHV) / (PHF x N x fHV x 

fp)
pc/h

S mi/h 

D = vp / S pc/mi/ln 

Required Number of Lanes, N  
Glossary Factor Location
N  - Number of lanes                 S   - Speed

V   - Hourly volume                   D   - Density

vp   - Flow rate                          FFS - Free-flow speed

LOS   - Level of service            BFFS - Base free-flow speed

DDHV - Directional design hour volume  

ER - Exhibits23-8, 23-10       fLW - Exhibit 23-4

ET - Exhibits 23-8, 23-10, 23-11       fLC - Exhibit 23-5

fp - Page 23-12       fN - Exhibit 23-6

LOS, S, FFS, vp - Exhibits 23-2, 23-3       fID - Exhibit 23-7
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                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: SR 32 & Glen Este-Withamsville 20Agency: TranSystems                     Area Type: All other areas             
Date:   06/08/2010                      Jurisd:                                
Period: AM                              Year  : 2030 No-Build                  
Project ID: Segment IVa; P403 10 0004                                          
E/W St: SR 32                           N/S St: Glen Este-Withamsville Road    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   2   1   |   2   2   1   |   2   2   1   |   2   2   1   |   
LGConfig   | L     T    R  | L     T    R  | L     T    R  | L     T    R  |   
Volume     |289  1670 370  |247  2179 86   |732  241  80   |110  456  567  |   
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            12.5  48.5                       15.5  23.5                   
Yellow           3.5   3.5                        3.5   3.5                    
All Red          1.5   1.5                        1.5   1.5                    
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        354       3403      0.91   0.10    79.2   E                           
T        1419      3512      1.31   0.40    179.5  F    143.5  F               
R        634       1568      0.65   0.40    31.2   C                           
Westbound                                                                      
L        354       3403      0.77   0.10    62.6   E                           
T        1419      3512      1.71   0.40    356.5  F    316.3  F               
R        568       1568      0.17   0.36    26.1   C                           
Northbound                                                                     
L        444       3437      1.83   0.13    435.0  F                           
T        695       3547      0.39   0.20    42.3   D    315.1  F               
R        310       1583      0.29   0.20    41.6   D                           
Southbound                                                                     
L        444       3437      0.27   0.13    47.5   D                           
T        695       3547      0.73   0.20    49.2   D    286.6  F               
R        310       1583      2.03   0.20    523.9  F                           
         Intersection Delay = 254.1 (sec/veh)   Intersection LOS = F           
                                                                               
_______________________________________________________________________________
                                                                               
                  HCS+: Signalized Intersections Release 5.5                   



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: 22 - Glen Este & SR 32         
Agency: TranSystems                     Area Type: All other areas             
Date:   06/08/2011                      Jurisd:                                
Period: PM                              Year  : 2030 No-Build                  
Project ID: Segment IVa; P403 10 0004                                          
E/W St: SR 32                           N/S St: Glen Este-Withamsville Road    
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   2   2   1   |   2   2   1   |   2   2   1   |   2   2   1   |   
LGConfig   | L     T    R  | L     T    R  | L     T    R  | L     T    R  |   
Volume     |763  1938 685  |228  1814 143  |517  476  436  |399  381  407  |   
Lane Width |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            16.0  50.5                       12.5  21.0                   
Yellow           3.5   3.5                        3.5   3.5                    
All Red          1.5   1.5                        1.5   1.5                    
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        454       3403      1.87   0.13    450.9  F                           
T        1478      3512      1.46   0.42    244.1  F    265.6  F               
R        660       1568      1.15   0.42    120.2  F                           
Westbound                                                                      
L        454       3403      0.56   0.13    50.2   D                           
T        1478      3512      1.36   0.42    203.0  F    175.5  F               
R        595       1568      0.27   0.38    26.0   C                           
Northbound                                                                     
L        358       3437      1.60   0.10    338.0  F                           
T        621       3547      0.85   0.17    59.0   E    264.0  F               
R        277       1583      1.75   0.17    400.3  F                           
Southbound                                                                     
L        358       3437      1.24   0.10    182.4  F                           
T        621       3547      0.68   0.17    49.4   D    197.1  F               
R        277       1583      1.63   0.17    349.7  F                           
         Intersection Delay = 231.3 (sec/veh)   Intersection LOS = F           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: SR 32 & Elick Lane             
Agency: TranSystems                     Area Type: All other areas             
Date:   06/08/2010                      Jurisd:                                
Period: AM                              Year  : 2030 No-Build                  
Project ID: Segment IVa; P403 10 0004                                          
E/W St: SR 32                           N/S St: Elick Lane                     
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   2   1   |   1   2   0   |   2   1   1   |   2   1   1   |   
LGConfig   | L     T    R  | L     TR      | L     T    R  | L     T    R  |   
Volume     |15   1650 240  |79   1965 173  |495  146  60   |66   170  45   |   
Lane Width |12.0 12.0 12.0 |12.0 12.0      |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A     A                     
    Thru                A             |     Thru         A     A               
    Right               A             |     Right        A     A               
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru               A               
    Right               A             |     Right              A               
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            8.5   66.0                       7.0   3.5   10.0             
Yellow           3.5   3.5                        3.5   3.5   3.5              
All Red          1.5   1.5                        1.5   1.5   1.5              
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        124       1752      0.14   0.07    52.8   D                           
T        1932      3512      0.95   0.55    36.2   D    33.7   C               
R        862       1568      0.31   0.55    14.9   B                           
Westbound                                                                      
L        124       1752      0.71   0.07    71.7   E                           
TR       1909      3470      1.24   0.55    141.5  F    139.0  F               
                                                                               
Northbound                                                                     
L        448       3471      1.23   0.13    173.1  F                           
T        290       1881      0.56   0.15    49.4   D    136.4  F               
R        247       1599      0.27   0.15    45.4   D                           
Southbound                                                                     
L        202       3471      0.36   0.06    55.5   E                           
T        157       1881      1.20   0.08    192.0  F    137.9  F               
R        133       1599      0.38   0.08    53.8   D                           
         Intersection Delay = 99.2  (sec/veh)   Intersection LOS = F           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: SR 32 & Elick Lane             
Agency: TranSystems                     Area Type: All other areas             
Date:   06/08/2010                      Jurisd:                                
Period: PM                              Year  : 2030 No-Build                  
Project ID: Segment IVa; P403 10 0004                                          
E/W St: SR 32                           N/S St: Elick Lane                     
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   2   1   |   1   2   0   |   2   1   1   |   2   1   1   |   
LGConfig   | L     T    R  | L     TR      | L     T    R  | L     T    R  |   
Volume     |103  2462 415  |93   1694 62   |431  277  257  |515  145  37   |   
Lane Width |12.0 12.0 12.0 |12.0 12.0      |12.0 12.0 12.0 |12.0 12.0 12.0 |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru         A                     
    Right               A             |     Right        A                     
    Peds                              |     Peds                               
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            8.0   52.0                       11.0  19.0                   
Yellow           3.5   3.5                        3.5   3.5                    
All Red          1.5   1.5                        1.5   1.5                    
                                                   Cycle Length: 110.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        127       1752      0.90   0.07    100.6  F                           
T        1660      3512      1.65   0.47    323.4  F    274.0  F               
R        741       1568      0.62   0.47    23.3   C                           
Westbound                                                                      
L        127       1752      0.81   0.07    81.6   F                           
TR       1652      3494      1.18   0.47    117.0  F    115.2  F               
                                                                               
Northbound                                                                     
L        347       3471      1.38   0.10    237.8  F                           
T        325       1881      0.95   0.17    81.3   F    158.6  F               
R        276       1599      1.04   0.17    109.4  F                           
Southbound                                                                     
L        347       3471      1.65   0.10    353.9  F                           
T        325       1881      0.50   0.17    42.4   D    272.4  F               
R        276       1599      0.15   0.17    38.9   D                           
         Intersection Delay = 211.4 (sec/veh)   Intersection LOS = F           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: SR 32 & Old 74                 
Agency: TranSystems                     Area Type: All other areas             
Date:   06/30/11                        Jurisd:                                
Period: AM                              Year  : 2030 No-Build                  
Project ID: Segment IVa; P403 10 0004                                          
E/W St: SR 32                           N/S St: Old 74                         
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   2   0   |   1   2   0   |   1   1   0   |   1   1   0   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     TR      |   
Volume     |44   1730 2    |154  1825 311  |13   59   332  |342  104  380  |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                      A       |     Thru   A                           
    Right                     A       |     Right  A                           
    Peds                      X       |     Peds   X                           
WB  Left          A     A             | SB  Left   A                           
    Thru                P     A       |     Thru   A                           
    Right               P     A       |     Right  A                           
    Peds                      X       |     Peds   X                           
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            8.5   5.5   43.6                 42.4                         
Yellow           3.5   3.5   3.5                  3.5                          
All Red          1.5   1.5   1.5                  1.5                          
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        124       1752      0.40   0.07    55.4   E                           
TR       1276      3512      1.51   0.36    270.8  F    265.5  F               
                                                                               
Westbound                                                                      
L        275       1736      0.62   0.16    51.4   D                           
TR       1534      3402      1.55   0.45    282.6  F    267.1  F               
                                                                               
Northbound                                                                     
L        104       293       0.13   0.35    26.9   C                           
TR       569       1610      0.76   0.35    40.5   D    40.1   D               
                                                                               
Southbound                                                                     
L        179       508       2.12   0.35    562.5  F                           
TR       581       1643      0.92   0.35    57.7   E    267.1  F               
                                                                               
         Intersection Delay = 249.2 (sec/veh)   Intersection LOS = F           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
Analyst: lpk                            Inter.: SR 32 & Old 74                 
Agency: TranSystems                     Area Type: All other areas             
Date:   06/30/11                        Jurisd:                                
Period: PM                              Year  : 2030 No-Build                  
Project ID: Segment IVa; P403 10 0004                                          
E/W St: SR 32                           N/S St: Old 74                         
                                                                               
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
No. Lanes  |   1   2   0   |   1   2   0   |   1   1   0   |   1   1   0   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     TR      |   
Volume     |364  2876 6    |270  1518 127  |1    257  398  |425  155  328  |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
_______________________________________________________________________________
Duration    0.25      Area Type: All other areas                               
______________________________Signal Operations________________________________
Phase Combination 1     2     3     4 |            5     6     7     8         
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru   A                           
    Right               A             |     Right  A                           
    Peds                X             |     Peds   X                           
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru   A                           
    Right               A             |     Right  A                           
    Peds                X             |     Peds   X                           
NB  Right                             | EB  Right                              
SB  Right                             | WB  Right                              
Green            7.0   42.6                       55.4                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                   Cycle Length: 120.0   secs  
____________________Intersection Performance Summary___________________________
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach              
Lane    Group     Flow Rate  __________     __________  ___________            
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS              
_______________________________________________________________________________
Eastbound                                                                      
L        102       1752      3.96   0.06    1412   F                           
TR       1246      3511      2.57   0.35    747.8  F    822.2  F               
                                                                               
Westbound                                                                      
L        101       1736      2.97   0.06    969.2  F                           
TR       1220      3438      1.50   0.35    267.3  F    366.3  F               
                                                                               
Northbound                                                                     
L        235       510       0.00   0.46    17.4   B                           
TR       774       1677      0.94   0.46    50.1   D    50.1   D               
                                                                               
Southbound                                                                     
L        100       216       4.72   0.46    1729   F                           
TR       772       1673      0.69   0.46    28.3   C    824.6  F               
                                                                               
         Intersection Delay = 617.4 (sec/veh)   Intersection LOS = F           
                                                                               
_______________________________________________________________________________
                                                                               



                  HCS+: Signalized Intersections Release 5.5                   
                                                                               
STA                                                                            
TranSystems                                                                    
2030 No-Build                                                                  
                                                                               
                                                                               
Phone:                                        Fax:                             
E-Mail:                                                                        
______________________________OPERATIONAL ANALYSIS_____________________________
                                                                               
Analyst:                  lpk                                                  
Agency/Co.:               TranSystems                                          
Date Performed:           06/30/11                                             
Analysis Time Period:     PM                                                   
Intersection:             SR 32 & Old 74                                       
Area Type:                All other areas                                      
Jurisdiction:                                                                  
Analysis Year:            2030 No-Build                                        
Project ID:  Segment IVa; P403 10 0004                                         
E/W St: SR 32                           N/S St: Old 74                         
                                                                               
________________________________VOLUME DATA____________________________________
                                                                               
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
Volume     |364  2876 6    |270  1518 127  |1    257  398  |425  155  328  |   
% Heavy Veh|3    3    3    |4    4    4    |3    3    3    |2    2    2    |   
PHF        |0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90 |   
PK 15 Vol  |101  799  2    |75   422  35   |1    71   111  |118  43   91   |   
Hi Ln Vol  |               |               |               |               |   
% Grade    |     0         |     0         |     0         |     0         |   
Ideal Sat  |1900 1900      |1900 1900      |1900 1900      |1900 1900      |   
ParkExist  |               |               |               |               |   
NumPark    |               |               |               |               |   
No. Lanes  |   1   2   0   |   1   2   0   |   1   1   0   |   1   1   0   |   
LGConfig   | L     TR      | L     TR      | L     TR      | L     TR      |   
Lane Width |12.0 12.0      |12.0 12.0      |12.0 12.0      |12.0 12.0      |   
RTOR Vol   |          0    |          0    |          0    |          0    |   
Adj Flow   |404  3203      |300  1828      |1    728       |472  536       |   
%InSharedLn|               |               |               |               |   
Prop LTs   |      0.000    |      0.000    |1.000 0.000    |1.000 0.000    |   
Prop RTs   |   0.002       |   0.077       |   0.607       |   0.679       |   
Peds  Bikes|   0     0     |   0     0     |   0     0     |   0     0     |   
Buses      |0    0         |0    0         |0    0         |0    0         |   
%InProtPhase               |               |               |               |   
Duration    0.25      Area Type: All other areas                               
                                                                               
_____________________________OPERATING PARAMETERS______________________________
                                                                               
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
Init Unmet |0.0  0.0       |0.0  0.0       |0.0  0.0       |0.0  0.0       |   
Arriv. Type|3    3         |3    3         |3    3         |3    3         |   
Unit Ext.  |3.0  3.0       |3.0  3.0       |3.0  3.0       |3.0  3.0       |   
I Factor   |     1.000     |     1.000     |     1.000     |     1.000     |   
Lost Time  |2.0  2.0       |2.0  2.0       |2.0  2.0       |2.0  2.0       |   
Ext of g   |2.0  2.0       |2.0  2.0       |2.0  2.0       |2.0  2.0       |   
Ped Min g  |     3.2       |     3.2       |     3.2       |     3.2       |   



                                                                               
_________________________________PHASE DATA____________________________________
                                                                               
Phase Combination 1     2     3     4 |            5     6     7     8         
                                                                               
EB  Left          A                   | NB  Left   A                           
    Thru                A             |     Thru   A                           
    Right               A             |     Right  A                           
    Peds                X             |     Peds   X                           
                                                                               
WB  Left          A                   | SB  Left   A                           
    Thru                A             |     Thru   A                           
    Right               A             |     Right  A                           
    Peds                X             |     Peds   X                           
                                                                               
NB  Right                             | EB  Right                              
                                      |                                        
SB  Right                             | WB  Right                              
                                      |                                        
                                      |                                        
Green            7.0   42.6                       55.4                         
Yellow           3.5   3.5                        3.5                          
All Red          1.5   1.5                        1.5                          
                                                                               
                                                    Cycle Length: 120.0   secs 
                                                                               
_________________VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET_______________
Volume Adjustment                                                              
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |   
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |   
           |_______________|_______________|_______________|_______________|   
Volume, V  |364  2876 6    |270  1518 127  |1    257  398  |425  155  328  |   
PHF        |0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90 |0.90 0.90 0.90 |   
Adj flow   |404  3196 7    |300  1687 141  |1    286  442  |472  172  364  |   
No. Lanes  |   1   2   0   |   1   2   0   |   1   1   0   |   1   1   0   |   
Lane group | L     TR      | L     TR      | L     TR      | L     TR      |   
Adj flow   |404  3203      |300  1828      |1    728       |472  536       |   
Prop LTs   |      0.000    |      0.000    |1.000 0.000    |1.000 0.000    |   
Prop RTs   |   0.002       |   0.077       |   0.607       |   0.679       |   
                                                                               
Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)____
         Eastbound         Westbound        Northbound        Southbound       
LG     L     TR          L     TR          L     TR          L     TR          
So    1900  1900        1900  1900        1900  1900        1900  1900         
Lanes 1     2     0     1     2     0     1     1     0     1     1     0      
fW    1.000 1.000       1.000 1.000       1.000 1.000       1.000 1.000        
fHV   0.971 0.971       0.962 0.962       0.971 0.971       0.980 0.980        
fG    1.000 1.000       1.000 1.000       1.000 1.000       1.000 1.000        
fP    1.000 1.000       1.000 1.000       1.000 1.000       1.000 1.000        
fBB   1.000 1.000       1.000 1.000       1.000 1.000       1.000 1.000        
fA    1.000 1.000       1.000 1.000       1.000 1.000       1.000 1.000        
fLU   1.000 0.952       1.000 0.952       1.000 1.000       1.000 1.000        
fRT         1.000             0.988             0.909             0.898        
fLT   0.950 1.000       0.950 1.000       0.277 1.000       0.116 1.000        
Sec.                                                                           
fLpb  1.000 1.000       1.000 1.000       1.000 1.000       1.000 1.000        
fRpb        1.000             1.000             1.000             1.000        
S     1752  3511        1736  3438        510   1677        216   1673         
Sec.                                                                           
_________________________CAPACITY AND LOS WORKSHEET____________________________
Capacity Analysis and Lane Group Capacity                                      



                      Adj      Adj Sat   Flow     Green  --Lane Group--        
   Appr/  Lane     Flow Rate  Flow Rate  Ratio    Ratio  Capacity   v/c        
   Mvmt   Group       (v)        (s)     (v/s)    (g/C)     (c)    Ratio       
_______________________________________________________________________________
Eastbound                                                                      
   Prot                                                                        
   Perm                                                                        
   Left   L          404        1752    # 0.23     0.06    102     3.96        
   Prot                                                                        
   Perm                                                                        
   Thru   TR         3203       3511    # 0.91     0.35    1246    2.57        
   Right                                                                       
Westbound                                                                      
   Prot                                                                        
   Perm                                                                        
   Left   L          300        1736      0.17     0.06    101     2.97        
   Prot                                                                        
   Perm                                                                        
   Thru   TR         1828       3438      0.53     0.35    1220    1.50        
   Right                                                                       
Northbound                                                                     
   Prot                                                                        
   Perm                                                                        
   Left   L          1          510       0.00     0.46    235     0.00        
   Prot                                                                        
   Perm                                                                        
   Thru   TR         728        1677      0.43     0.46    774     0.94        
   Right                                                                       
Southbound                                                                     
   Prot                                                                        
   Perm                                                                        
   Left   L          472        216     # 2.19     0.46    100     4.72        
   Prot                                                                        
   Perm                                                                        
   Thru   TR         536        1673      0.32     0.46    772     0.69        
   Right                                                                       
_______________________________________________________________________________
Sum of flow ratios for critical lane groups, Yc =   Sum (v/s)   = 3.33         
Total lost time per cycle,  L = 15.00 sec                                      
Critical flow rate to capacity ratio,        Xc = (Yc)(C)/(C-L) = 3.80         
                                                                               
Control Delay and LOS Determination____________________________________________
Appr/   Ratios   Unf   Prog  Lane  Incremental  Res   Lane Group   Approach    
Lane  _________  Del   Adj   Grp   Factor Del   Del   __________  ___________  
Grp   v/c   g/C  d1    Fact  Cap   k      d2    d3     Delay LOS   Delay LOS   
_______________________________________________________________________________
Eastbound                                                                      
L    3.96  0.06  56.5  1.000 102   0.50   1356  0.0   1412   F                 
TR   2.57  0.35  38.7  1.000 1246  0.50   709.1 0.0   747.8  F    822.2  F     
                                                                               
Westbound                                                                      
L    2.97  0.06  56.5  1.000 101   0.50   912.7 0.0   969.2  F                 
TR   1.50  0.35  38.7  1.000 1220  0.50   228.6 0.0   267.3  F    366.3  F     
                                                                               
Northbound                                                                     
L    0.00  0.46  17.4  1.000 235   0.11   0.0   0.0   17.4   B                 
TR   0.94  0.46  30.7  1.000 774   0.45   19.4  0.0   50.1   D    50.1   D     
                                                                               
Southbound                                                                     
L    4.72  0.46  32.3  1.000 100   0.50   1697  0.0   1729   F                 
TR   0.69  0.46  25.6  1.000 772   0.26   2.7   0.0   28.3   C    824.6  F     



                                                                               
_______________________________________________________________________________
         Intersection delay = 617.4 (sec/veh)   Intersection LOS = F           
                                                                               
                                                                               
                                                                               
______________________SUPPLEMENTAL PERMITTED LT WORKSHEET______________________
                              for exclusive lefts                              
Input                                                                          
                                                       EB    WB    NB    SB    
Opposed by Single(S) or Multiple(M) lane approach                              
Cycle length, C                           120.0   sec                          
Total actual green time for LT lane group, G (s)                   55.4  55.4  
Effective permitted green time for LT lane group, g(s)             55.4  55.4  
Opposing effective green time, go (s)                              55.4  55.4  
Number of lanes in LT lane group, N                                1     1     
Number of lanes in opposing approach, No                           1     1     
Adjusted LT flow rate, VLT (veh/h)                                 1     472   
Proportion of LT in LT lane group, PLT                             1.000 1.000 
Proportion of LT in opposing flow, PLTo                            0.00  0.00  
Adjusted opposing flow rate, Vo (veh/h)                            536   728   
Lost time for LT lane group, tL                                    5.00  5.00  
Computation                                                                    
LT volume per cycle, LTC=VLTC/3600                                 0.03  15.73 
Opposing lane util. factor, fLUo                       0.952 0.952 1.000 1.000 
Opposing flow, Volc=VoC/[3600(No)fLUo] (veh/ln/cyc)                17.87 24.27 
gf=G[exp(- a * (LTC ** b))]-tl, gf<=g                              0.0   0.0   
Opposing platoon ratio, Rpo (refer Exhibit 16-11)                  1.00  1.00  
Opposing Queue Ratio, qro=Max[1-Rpo(go/C),0]                       0.54  0.54  
gq, (see Exhibit C16-4,5,6,7,8)                                    22.39 38.87 
gu=g-gq if gq>=gf, or = g-gf if gq<gf                              33.01 16.53 
n=Max(gq-gf)/2,0)                                                  11.20 19.44 
PTHo=1-PLTo                                                        1.00  1.00  
PL*=PLT[1+(N-1)g/(gf+gu/EL1+4.24)]                                 1.00  1.00  
EL1 (refer to Exhibit C16-3)                                       2.15  2.57  
EL2=Max((1-Ptho**n)/Plto, 1.0)                                                 
fmin=2(1+PL)/g  or  fmin=2(1+Pl)/g                                 0.07  0.07  
gdiff=max(gq-gf,0)                                                 0.00  0.00  
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fmin;max=1.00)                0.28  0.12  
flt=fm=[gf/g]+[gu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)    
or flt=[fm+0.91(N-1)]/N**                                                      
Left-turn adjustment, fLT                                          0.277 0.116 
                                                                               
For special case of single-lane approach opposed by multilane approach,        
see text.                                                                      
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto           
  left-turn lane and redo calculations.                                        
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.   
For special case of multilane approach opposed by single-lane approach         
or when gf>gq, see text.                                                       
                                                                               
______________________SUPPLEMENTAL PERMITTED LT WORKSHEET______________________
                                for shared lefts                               
Input                                                                          
                                                       EB    WB    NB    SB    
Opposed by Single(S) or Multiple(M) lane approach                              
Cycle length, C                           120.0   sec                          
Total actual green time for LT lane group, G (s)                               
Effective permitted green time for LT lane group, g(s)                         
Opposing effective green time, go (s)                                          
Number of lanes in LT lane group, N                                            



Number of lanes in opposing approach, No                                       
Adjusted LT flow rate, VLT (veh/h)                                             
Proportion of LT in LT lane group, PLT                 0.000 0.000 0.000 0.000 
Proportion of LT in opposing flow, PLTo                                        
Adjusted opposing flow rate, Vo (veh/h)                                        
Lost time for LT lane group, tL                                                
Computation                                                                    
LT volume per cycle, LTC=VLTC/3600                                             
Opposing lane util. factor, fLUo                       0.952 0.952 1.000 1.000 
Opposing flow, Volc=VoC/[3600(No)fLUo] (veh/ln/cyc)                            
gf=G[exp(- a * (LTC ** b))]-tl, gf<=g                                          
Opposing platoon ratio, Rpo (refer Exhibit 16-11)                              
Opposing Queue Ratio, qro=Max[1-Rpo(go/C),0]                                   
gq, (see Exhibit C16-4,5,6,7,8)                                                
gu=g-gq if gq>=gf, or = g-gf if gq<gf                                          
n=Max(gq-gf)/2,0)                                                              
PTHo=1-PLTo                                                                    
PL*=PLT[1+(N-1)g/(gf+gu/EL1+4.24)]                                             
EL1 (refer to Exhibit C16-3)                                                   
EL2=Max((1-Ptho**n)/Plto, 1.0)                                                 
fmin=2(1+PL)/g  or  fmin=2(1+Pl)/g                                             
gdiff=max(gq-gf,0)                                                             
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fmin;max=1.00)                            
flt=fm=[gf/g]+[gu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)    
or flt=[fm+0.91(N-1)]/N**                                                      
Left-turn adjustment, fLT                                                      
                                                                               
For special case of single-lane approach opposed by multilane approach,        
see text.                                                                      
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto           
  left-turn lane and redo calculations.                                        
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.   
For special case of multilane approach opposed by single-lane approach         
or when gf>gq, see text.                                                       
                                                                               
_______________SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET_______________
Permitted Left Turns                                                           
                                                       EB    WB    NB    SB    
Effective pedestrian green time, gp (s)                           55.4  55.4   
Conflicting pedestrian volume, Vped (p/h)                         0     0      
Pedestrian flow rate, Vpedg (p/h)                                 0     0      
OCCpedg                                                           0.000 0.000  
Opposing queue clearing green, gq (s)                             22.39 38.87  
Eff. ped. green consumed by opp. veh. queue, gq/gp                0.404 0.702  
OCCpedu                                                           0.000 0.000  
Opposing flow rate, Vo (veh/h)                                    536   728    
OCCr                                                              0.000 0.000  
Number of cross-street receiving lanes, Nrec                      2     2      
Number of turning lanes, Nturn                                    1     1      
ApbT                                                              1.000 1.000  
Proportion of left turns, PLT                                     1.000 1.000  
Proportion of left turns using protected phase, PLTA              0.000 0.000  
Left-turn adjustment, fLpb                                        1.000 1.000  
Permitted Right Turns                                                          
Effective pedestrian green time, gp (s)               42.6  42.6  55.4  55.4   
Conflicting pedestrian volume, Vped (p/h)             0     0     0     0      
Conflicting bicycle volume, Vbic (bicycles/h)         0     0     0     0      
Vpedg                                                 0     0     0     0      
OCCpedg                                               0.000 0.000 0.000 0.000  
Effective green, g (s)                                42.6  42.6  55.4  55.4   
Vbicg                                                 0     0     0     0      



OCCbicg                                               0.020 0.020 0.020 0.020  
OCCr                                                  0.000 0.000 0.000 0.000  
Number of cross-street receiving lanes, Nrec          1     1     2     2      
Number of turning lanes, Nturn                        1     1     1     1      
ApbT                                                  1.000 1.000 1.000 1.000  
Proportion right-turns, PRT                           0.002 0.077 0.607 0.679  
Proportion right-turns using protected phase, PRTA    0.000 0.000 0.000 0.000  
Right turn adjustment, fRpb                           1.000 1.000 1.000 1.000  
                                                                               
_____________________SUPPLEMENTAL UNIFORM DELAY WORKSHEET______________________
                                                                               
                                                      EBLT  WBLT  NBLT  SBLT   
Cycle length, C                           120.0  sec                           
Adj. LT vol from Vol Adjustment Worksheet, v                                   
v/c ratio from Capacity Worksheet, X                                           
Protected phase effective green interval, g (s)                                
Opposing queue effective green interval, gq                                    
Unopposed green interval, gu                                                   
Red time r=(C-g-gq-gu)                                                         
Arrival rate, qa=v/(3600(max[X,1.0]))                                          
Protected ph. departure rate, Sp=s/3600                                        
Permitted ph. departure rate, Ss=s(gq+gu)/(gu*3600)                            
XPerm                                                                          
XProt                                                                          
Case                                                                           
Queue at beginning of green arrow, Qa                                          
Queue at beginning of unsaturated green, Qu                                    
Residual queue, Qr                                                             
Uniform Delay, d1                                                              
                                                                               
_________________DELAY/LOS WORKSHEET WITH INITIAL QUEUE________________________
                                                                               
        Initial Dur.    Uniform Delay   Initial Final   Initial Lane           
Appr/   Unmet   Unmet   _______________ Queue   Unmet   Queue   Group          
Lane    Demand  Demand  Unadj.  Adj.    Param.  Demand  Delay   Delay          
Group   Q veh   t hrs.  ds      d1 sec    u     Q veh   d3 sec  d sec          
_______________________________________________________________________________
Eastbound                                                                      
L       0.0     0.00    56.5    56.5    0.00    75.5    0.0     1412           
TR      0.0     0.00    38.7    38.7    0.00    489.3   0.0     747.8          
        0.0                                             0.0                    
                                                                               
Westbound                                                                      
L       0.0     0.00    56.5    56.5    0.00    49.8    0.0     969.2          
TR      0.0     0.00    38.7    38.7    0.00    152.0   0.0     267.3          
        0.0                                             0.0                    
                                                                               
Northbound                                                                     
L       0.0     0.00    32.3    17.4    0.00    0.0     0.0     17.4           
TR      0.0     0.00    32.3    30.7    0.00    0.0     0.0     50.1           
        0.0                                             0.0                    
                                                                               
Southbound                                                                     
L       0.0     0.00    32.3    32.3    0.00    93.0    0.0     1729           
TR      0.0     0.00    32.3    25.6    0.00    0.0     0.0     28.3           
        0.0                                             0.0                    
_______________________________________________________________________________
       Intersection Delay  617.4  sec/veh     Intersection LOS  F              
                                                                               
                                                                               
___________________________BACK OF QUEUE WORKSHEET_____________________________



               Eastbound       Westbound      Northbound      Southbound       
LaneGroup  |L    TR        |L    TR        |L    TR        |L    TR        |   
Init Queue |0.0  0.0       |0.0  0.0       |0.0  0.0       |0.0  0.0       |   
Flow Rate  |404  1682      |300  960       |1    728       |472  536       |   
So         |1900 1900      |1900 1900      |1900 1900      |1900 1900      |   
No.Lanes   |1    2    0    |1    2    0    |1    1    0    |1    1    0    |   
SL         |1752 1844      |1736 1805      |510  1677      |216  1673      |   
LnCapacity |102  654       |101  640       |235  774       |100  772       |   
Flow Ratio |0.2  0.9       |0.2  0.5       |0.0  0.4       |2.2  0.3       |   
v/c Ratio  |3.96 2.57      |2.97 1.50      |0.00 0.94      |4.72 0.69      |   
Grn Ratio  |0.06 0.35      |0.06 0.35      |0.46 0.46      |0.46 0.46      |   
I Factor   |     1.000     |     1.000     |     1.000     |     1.000     |   
AT or PVG  |3    3         |3    3         |3    3         |3    3         |   
Pltn Ratio |1.00 1.00      |1.00 1.00      |1.00 1.00      |1.00 1.00      |   
PF2        |1.00 1.00      |1.00 1.00      |1.00 1.00      |1.00 1.00      |   
Q1         |13.5 56.1      |10.0 32.0      |0.0  23.1      |15.7 14.2      |   
kB         |0.2  0.6       |0.2  0.6       |0.3  0.7       |0.2  0.7       |   
Q2         |38.0 129.5     |     25.2 41.8 |     0.0  5.6  |     46.8 1.5  |   
Q Average  |51.5 185.6     |     35.2 73.8 |     0.0  28.7 |     62.5 15.7 |   
Q Spacing  |25.0 25.0      |25.0 25.0      |25.0 25.0      |25.0 25.0      |   
Q Storage  |0    0         |0    0         |0    0         |0    0         |   
Q S Ratio  |               |               |               |               |   
70th Percentile Output:                                                        
fB%        |1.1  1.1       |1.1  1.1       |1.2  1.1       |1.1  1.2       |   
BOQ        |58.1 204       |40.2 82.3      |0.0  33.0      |70.1 18.3      |   
QSRatio    |               |               |               |               |   
85th Percentile Output:                                                        
fB%        |1.4  1.3       |1.4  1.3       |1.6  1.4       |1.3  1.5       |   
BOQ        |69.7 241       |49.0 97.8      |0.0  40.6      |83.6 23.2      |   
QSRatio    |               |               |               |               |   
90th Percentile Output:                                                        
fB%        |1.4  1.4       |1.5  1.4       |1.8  1.5       |1.4  1.6       |   
BOQ        |73.7 260       |51.7 104       |0.0  42.9      |88.6 24.8      |   
QSRatio    |               |               |               |               |   
95th Percentile Output:                                                        
fB%        |1.5  1.5       |1.6  1.5       |2.1  1.6       |1.5  1.8       |   
BOQ        |79.0 278       |55.8 111       |0.0  46.6      |94.9 27.4      |   
QSRatio    |               |               |               |               |   
98th Percentile Output:                                                        
fB%        |1.7  1.7       |1.8  1.7       |2.7  1.8       |1.7  2.0       |   
BOQ        |88.5 316       |62.2 126       |0.1  52.0      |107  31.3      |   
QSRatio    |               |               |               |               |   
_______________________________________________________________________________
                                                                               
________________________________ERROR MESSAGES_________________________________
                                                                               
       No errors to report.                                                    
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               
                                                                               



 

 

 

APPENDIX E: PREVIOUS REPORTS (ON CD) 

 Segment IV(a) Public Involvement Plan 

 Segment IV(a) Purpose & Need (updated September 14, 2011) 

 Segment IV(a) Red Flag Report 

 



  

1 CCTID Segment IV(a) – Public Involvement Plan  

 

Eastern Corridor Segment IV(a) – Public Involvement Plan 
CLE-32-2.25 (PID 82370) 
July 2010 
 
Introduction 

The Segment IV(a) project is located in Clermont County as part of the Eastern Corridor family of 
projects.  Segment IV(a) work is intended to complete Steps 1 through 4 of the Ohio Department of 
Transportation (ODOT) Project Development Process by supplementing the previous Tier 1 EIS.    
Capacity and safety improvements on SR 32 are the focus in this area, which may involve the addition of 
an interchange and elimination of several at-grade intersections.  The project will evaluate local roads to 
determine additional changes necessary in coordination with the SR 32 improvements.   

Clermont County Transportation Improvement District (CCTID) and ODOT are partners on this 
project.  The anticipated study limits will be Eastgate Blvd, Stonelick Olive Branch Rd, Aicholtz Rd, and 
Old SR 74/Heitman Lane in the vicinity of I-275 and SR 32 in Clermont County. 

This study will involve various project stakeholders, affected residents, business owners, community 
leaders, and the general public.  Political entities and funding agencies will ultimately implement the 
proposed improvements.  Therefore, the public involvement, detailed in this plan, is a critical component 
to the success of this project. 

Purpose 

In ODOT’s Project Development Process (PDP), involving the public early and often is critical to helping 
the surrounding community understand transportation studies so it can, in turn, provide meaningful 
input to help shape the study.  Two basic objectives include disseminating information and soliciting 
input.  The Public Involvement Plan must address both.  The Public Involvement Plan for the Segment 
IV(a) project will: 

• Solicit public input to identify problems and solutions to project objectives 

• Provide the public with information on the decision-making process 

• Provide information on the potential impacts and benefits of each transportation solution under 
consideration  

• Solicit input on the conclusions and recommendations of the alternatives analysis 

In order to achieve these goals, the Project Team proposes to use several methods during the planning 
phase of the project.  These methods are detailed within this Public Involvement Plan.   

Title VI of the Civil Rights Act of 1964 and Executive Order 12898 on Environmental Justice (EJ) 
requires federal agencies to consider whether a project will have disproportionately high and adverse 
impacts to low-income, minority or elderly populations.  Our Public Involvement efforts will identify and 
engage such populations existing within the project area and insure that their interests, concerns and 
needs are effectively addressed throughout the PDP.  If potential EJ populations are identified within the 
study area, specific techniques (individual phone conversation, an e-mail response, meeting with 
individuals, etc.) may be necessary to address any specific issues or concerns related to the project. 
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Methods 

Mailing List and Notifications – TranSystems will develop a public contact list that will serve as the 
basis for notifications and mailings.  The public contact list will continue to be updated throughout the 
process with the names and contact information from meeting attendance sheets and submitted 
comments.  At a minimum, property owners within the project study area will be included along with 
the Implementation Partners and Stakeholder Committees discussed below.      

Implementation Partners – For the overall Eastern Corridor plan, the Implementation Partners group 
consists of ODOT, Clermont County, Hamilton County, City of Cincinnati, and Federal Highway 
Administration (FHWA).  For specific details of the Segment IV(a) project, the Implementation Partners 
are a subset of that group, including FHWA, ODOT, and Clermont County.  These decision-makers will 
use stakeholder and public input to make decisions about project recommendations.  This group will 
meet approximately monthly to review project progress and issues.  They will also review all 
stakeholder committee and open house public involvement materials prior to use. 

Stakeholder Committee – The Stakeholder Committee will be formed at the beginning of the project 
to ensure that the interests of each community or organization near the study area are represented.  It 
will include the Implementation Partners members as well as public sector and private sector community 
leaders and representatives.  This committee will play a vital role in collecting public input and keeping 
the public informed throughout the duration of the project.  Suggested stakeholders include: 

• Ohio Department of Transportation, District 8, Jay Hamilton 

• Clermont County Transportation Improvement District, Steve Wharton and Dave Spinney 

• Clermont County Engineer, Pat Manger 

• Miami Township Administrator, Larry Fronk 

• Union Township Administrator, Ken Geis  

• Clermont County Chamber of Commerce 

• Neighborhood associations 

• Local elected officials: 
o Clermont County Commissioners 
o Miami Township Trustees 
o Union Township Trustees 

• Federal elected officials: 
o U.S. House of Representatives, Ohio 2nd, Jean Schmidt 
o U.S. Senate, George Voinovich and Sherrod Brown 

• State elected officials: 
o Ohio House of Representatives, District 66, Joe Uecker 
o Ohio Senate, District 14, Tom Niehaus 

 
Meeting #1– The first meeting task will include a combination of public involvement meetings: one with 
stakeholders only, followed by an open house-style public meeting later the same day.  These meetings 
will build off previous Eastern Corridor public involvement and will seek initial feedback on the Segment 
IV(a) project. TranSystems will present information on the project purpose and need, specifically related 
to congestion and safety issues on SR 32.  Background information will be provided on the state routes, 
local highway network, and current land-use plans.  The team will solicit input on the range of 
alternatives that should be considered to address the underlying transportation needs, as well as short-
term countermeasures.   
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Stakeholders and property owners in the study area will be mailed notification at least two weeks prior 
to the meeting date, and will include respective times and locations of the meetings.  For the open 
house, a press release will be produced for the media to provide notice to other members of the public.  
Written comments will be accepted at the meetings and two weeks after the meetings.  Comments 
made after the meeting date will then be collected and summarized.  A summary of comments will be 
provided to the Implementation Partners and Stakeholders, as well as posted on the website.  

Meeting #2 – A second stakeholder meeting will be held in order to discuss how the project team will 
address comments and concerns raised during Meeting #1.  Stakeholders will also be briefed on status 
of traffic analyses, alternatives development, and other technical issues.  Following this meeting, the 
attendees will be provided with a summary of the discussion. This summary, along with the presentation 
and handouts will be published to the website.    

Meeting #3 – Similar to the first meeting task, Meeting #3 will include a combination of public 
involvement meetings: one with stakeholders followed by an open house-style public meeting later the 
same day.  TranSystems will present the alternatives, simulations, and draft comparison matrix for 
discussion.  The intent will be to discuss the alternatives and solicit feedback from the stakeholders and 
the public.  Stakeholders and property owners in the study area will be mailed notification at least two 
weeks prior to the meeting date, and will include respective times and locations of the meetings.  For 
the open house, a press release will be produced for the media to provide notice to other members of 
the public.  Written comments will be accepted at the meetings and two weeks after the meetings.  
Comments made after the meeting date will then be collected and summarized.  A summary of 
comments will be provided to the Implementation Partners and Stakeholders, as well as posted on the 
website. 

Project Newsletter – An electronic newsletter will be sent out to the project contact list between 
Meeting #1 and Meeting #3.  It will update the stakeholders and the general public regarding ongoing 
project activities and schedule.  The newsletter will be provided to property owners within the study 
area, stakeholders, additional people who have expressed interest in the project, local officials, and 
various news outlets.    

Website – A project website has been created for the overall Eastern Corridor plan.  Materials for 
Segment IV(a) will be provided to Entran for inclusion on this website, including mapping, status updates 
and ODOT-approved documents/deliverables.  The website will allow for project-related information to 
be easily accessible at all times to the public.  Contact information for the project team will be included. 
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Schedule  

An approximate timeline of public involvement activities is summarized below.  The exact dates, times 
and locations will be determined as the project progresses. 
 

Activity Timeframe 

Develop project website and update  May 2010, continuous throughout project 

Identify stakeholders/property owners and 
prepare contact database 

July/August 2010 

Develop and send introductory email/letter to 
mailing list 

September 2010 

Meeting #1 – Stakeholder and Public Open 
House to introduce project, discuss Purpose & 
Need, and seek input regarding evaluation 
criteria 

September 2010 

Newsletter creation and distribution to mailing 
list within study area  

October 2010 

Meeting #2 – Stakeholder update meeting to 
discuss progress 

November 2010 

Meeting 3# -- Stakeholder and Public Open 
House to discuss, compare and seek comments 
on alternatives 

December 2010 

 

Modifications to the Plan 

A Public Involvement Plan is never final until the project is complete.  The approaches being used for 
this project will continue to be examined during the progress of the work and adjusted as necessary.  
For instance, if appropriate representation from certain neighborhoods or communities is not being 
received, such as Environmental Justice populations, extra efforts will be made to reach out to those 
areas or specific populations.   
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1.0 PROJECT HISTORY 

The State Route 32 Eastgate Area Improvements, also known as Eastern Corridor Segment IV(a), traces 

its roots to the Eastern Corridor Major Investment Study (MIS) completed in April 2000 by Ohio 

Kentucky Indiana Regional Council of Governments (OKI), the regional planning organization in 

southwestern Ohio.  The purpose of the MIS was to identify alternatives to meet the regional 

transportation needs while balancing cost, social and economic benefits, and environmental impacts. The 

MIS studied a 200-square-mile area and ultimately recommended a multi-modal plan for the Eastern 

Corridor area, including Transportation Management System improvements, new and expanded bus 

transit service, new rail service, and highway capacity improvements. 

Building upon the recommendations of the MIS for the overall study area, a Tier 1 Environmental Impact 

Statement (EIS) was prepared to identify strategies for improving long-term travel mobility specifically 

between the City of Cincinnati and its eastern suburbs.  With this refined geographic focus, the Tier 1 

EIS was a detailed examination of the range of alternatives that would meet the four general 

recommendations of the MIS.  Therefore, within a 14-square-mile study area roughly centered on SR 32, 

several feasible alternatives were presented by mode and geographic area, to be further developed in 

Tier 2 environmental analyses.  Of the modes, highway capacity alternatives were divided into four 

segments within the study area (Segments I through IV).  Specifically, alternatives in Segment IV focused 

on the consolidation and management of access points in order to establish an improved SR 32 as a 

limited access arterial roadway east of I-275 to Olive Branch-Stonelick Road.  Later, the interchange at 

SR 32 and I-275 was broken out as a separate project, and Segment IV(a) was defined by Eastgate 

Boulevard to the west and Olive Branch-Stonelick Road to the east.   

The SR 32 corridor, including Segment IV(a), plays an important role in the Appalachian Development 

Highway System, serving the movement of raw materials, finished goods, and services to and from 

Interstates 71 and 75 via I-275.  In addition to movement of goods and services, SR 32 serves as a direct 

route for employees from the eastern rural communities employed at Clermont County companies.  

Numerous businesses and residential developments are situated along the corridor and accessed 

directly or indirectly from SR 32.   

2.0 PROJECT PURPOSE 

The purpose of the Segment IV(a) project is to serve current and projected travel demand, reduce 

congestion and delay, and improve roadway safety, consistent with local transportation and economic 

development goals.  The identified needs forming the basis of this purpose are each described in detail 

below. 

3.0 IDENTIFIED NEEDS 

3.1 TRAVEL DEMAND 

SR 32 is an urban principal arterial throughout the Segment IV(a) study corridor.  The SR 32 corridor 

provides two lanes in each direction, divided by a grassy median, and turn lanes at each intersection.  

The ADT for 2010 varies between 50,520 and 56,820, increasing with proximity to the I-275 

interchange at the west end of the study corridor.  There are three signalized intersections on SR 32 

within the project limits:  Glen Este-Withamsville Road, Elick Lane/Bach Buxton Road, and Old SR 74.  

(See Figure 1, Study Area Map.) 
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Certified traffic for these intersections and the SR 32 corridor was provided by ODOT Office of 

Technical Services in 2007 under PID 76289.  The data presented 2010 and 2030 AM and PM design 

hour volumes, noting that the 2010 volumes were interpolated from the existing (2007) counts and the 

projected 2030 volumes.  These ADT numbers are presented in Table 1 below.   

Table 1: Average Daily Traffic (ADT) 

Road Segment 2010 ADT 2030 ADT % Increase 

SR 32 (west of Glen Este) 61,800* 83,800* 36% 

SR 32 (btw Glen Este and Elick) 56,820 80,540 42% 

SR 32 (btw Elick and Old SR 74) 52,090 71,410 37% 

SR 32 (east of SR 74) 50,520 67,900 34% 

Glen Este (north of SR 32) 7,700* 9,800* 27% 

Glen Este (south of SR 32) 10,200* 13,700* 34% 

Elick Lane (north of SR 32) 6,380 6,690 5% 

Bach Buxton (south of SR 32) 13,110 14,390 10% 

Old SR 74 (north of SR 32) 9,540 10,340 8% 

Old SR 74 (south of SR 32) 16,390 18,030 10% 

* ADT estimated from ODOT-certified design hourly volumes. 

With a mix of heavy commercial, industrial and residential development within the Eastern Corridor, 

combined with extensive commuter traffic along SR 32, a 1995 origin-destination survey reported in the 

Eastern Corridor MIS found that 50% of trips during peak periods were local and 50% were external.  

The result is a crossing configuration in traffic patterns in which through traffic is in conflict with heavy 

local traffic within the corridor.   

3.2 CONGESTION AND DELAY 

The standard criterion used to define quality of traffic flow is "level of service" (LOS).  This is a 

qualitative assessment of factors such as speed, volume, geometry, delays, and ease of maneuvering.  

There are six level of service grades that represent all of the possible operating conditions; these levels 

range from LOS A, representing the best operating condition, to LOS F, representing the worst. 

Typically in urbanized areas, a roadway component is seen as acceptable if the corresponding level of 

service is LOS D or better.  

Intersection capacity analyses for the AM and PM peak hours were performed at intersections within 

the study area using existing (year 2010) and 2030 no-build traffic volumes, assuming existing roadway 

configurations and traffic control. The resulting levels of services are shown in Table 2 and Table 3.  

Analyses resulting in LOS E and F are shown in red.  

Based upon analyses of existing counts (shown in Table 2), most of the intersections along the SR 32 

corridor are operating at a poor LOS during either the AM, PM or both peak hours. These include the 

signalized intersections of SR 32 with Glen Este-Withamsville Road, Elick Lane/Bach Buxton Road, and 

Old SR 74, where the overall intersection is at LOS E or F with several or all approaches at LOS E or F. 

The outbound movement from the unsignalized side streets (Fayard Drive and Glen Willow Lake Lane) 

experience considerable delays and operate at LOS F during either or both peak hours.



 

Table 2 No Build Capacity Analyses of Existing Counts 

East-West North-South Delay LOS Delay LOS
Westbound 9.3 A 9.6 A

Southbound 7.3 A [L] 7.5 A [L]

Westbound 11.5 B 12.2 B

Northbound 7.5 A [L] 7.6 A [L]

Eastbound 11.3 B 13.0 B

Southbound 7.7 A [L] 8.4 A [L]

Eastbound 13.1 B 15.6 B

Westbound 7.4 A 3.9 A

Southbound 13.1 B 15.5 B

Intersection 10.9 B 10.9 B

Westbound 8.0 A [L] 8.5 A [L]

Northbound 15.3 C 20.2 C

Eastbound 46.4 D 157.7 F

Westbound 45.7 D 242.9 F

Northbound 21.5 C 54.7 D

Southbound 46.4 D 244.0 F

Intersection 42.5 D 193.0 F

Westbound 11.2 B 10.7 B

Southbound 8.1 A [L] 8.3 A [L]

Westbound 7.8 A [L] 9.4 A [L]

Northbound 15.2 C 36.9 E

Eastbound 8.5 A [L] 8.5 A [L]

Southbound 14.6 B 20.4 C

Eastbound 15.1 B 20.2 C

Westbound 27.2 C 25.2 C

Southbound 27.5 C 25.2 C

Intersection 25.2 C 22.5 C

Eastbound 27.0 C 51.7 D

Westbound 28.7 C 42.2 D

Northbound 22.4 C 51.2 D

Southbound 28.6 C 44.0 D

Intersection 27.7 C 48.4 D

Eastbound 17.1 B 18.7 B

Westbound 14.7 B 11.7 B

Northbound 16.3 B 18.0 B

Southbound 17.2 B 18.5 B

Intersection 15.4 B 16.3 B

Eastbound 14.4 B 16.4 B

Westbound 14.6 B 16.6 B

Northbound 14.4 B 15.0 B

Southbound 13.3 B 16.2 B

Intersection 13.8 B 15.8 B

Westbound 13.2 B 15.5 B

Northbound 12.9 B 15.4 B

Southbound 13.1 B 13.7 B

Intersection 13.0 B 14.8 B

Westbound 18.5 B 23.3 C

Northbound 18.8 B 23.8 C

Southbound 10.3 B 11.6 B

Intersection 17.2 B 21.1 C

Eastbound 26.1 C 29.3 C

Westbound 25.9 C 28.3 C

Northbound 23.2 C 29.6 C

Southbound 26.2 C 29.7 C

Intersection 25.3 C 29.3 C

Eastbound 18.1 B 20.0 C

Westbound 13.5 B 14.4 B

Northbound 17.9 B 20.4 C

Southbound 12.6 B 18.1 B

Intersection 13.8 B 18.3 B

Eastbound

Southbound

Eastbound 11.3 B 17.1 B

Northbound 5.7 A 11.7 B

Southbound 11.5 B 16.5 B

Intersection 7.9 A 15.1 B

Eastbound 15.0 B 22.1 C

Westbound 14.3 B 10.7 B

Northbound 15.3 B 21.9 C

Southbound 15.1 B 22.3 C

Intersection 15.2 B 21.8 C

Eastbound 44.4 D 70.7 E

Westbound 87.0 F 48.2 D

Northbound 84.7 F 70.2 E

Southbound 88.2 F 53.3 D

Intersection 72.7 E 61.7 E

Eastbound 17.5 B 22.8 C

Westbound 16.0 B 11.8 B

Northbound 9.4 A 18.4 B

Southbound 17.3 B 23.1 C

Intersection 15.0 B 20.4 C

Eastbound 18.3 C [L] 15.1 C [L]

Northbound 10.0 A 13.7 B

Southbound 212.1 F 15.2 C

Westbound 14.1 B [L] 28.7 D [L]

Northbound 69.2 F 7383.0 F

Eastbound 41.5 D 71.1 E

Westbound 51.7 D 43.9 D

Northbound 49.8 D 69.0 E

Southbound 50.3 D 69.9 E

Intersection 47.6 D 63.4 E

Northbound 10.0 (-) A 14.6 B

Southbound 17.7 C 14.8 B

Eastbound 13.4 B 20.5 C

Westbound 16.3 B 16.9 B

Northbound 14.9 B 20.1 C

Southbound 16.4 B 18.6 B

Intersection 15.6 B 19.3 B

2010 PM

1
Olive Branch Stonelick Road 

& Lexington Run Drive
STOP-sign

Lexington

(stop controlled)
Olive Branch 

Intersection  # Intersection Intersection Control
Assumed Street Orientation

Approach
2010 AM

2
Olive Branch Stonelick Road 

& SR 32 WB Ramps 
STOP-sign

SR 32 WB Ramps

(stop controlled)
Olive Branch 

3
Olive Branch Stonelick Road 

& SR 32 EB Ramps  
STOP-sign

SR 32 EB Ramps

(stop controlled)
Olive Branch 

4
Olive Branch Stonelick Road 

& Old SR 74
Traffic Signal Old SR 74 Olive Branch 

5 Old SR 74 & Shayler Road STOP-sign Old SR 74
Shayler 

(stop controlled)

6 SR 32 @ Old SR 74 Traffic Signal SR 32 Old SR 74

7 Old SR 74 & Heitman Lane STOP-sign
Heitman

(stop controlled)
Old SR 74

8 Old SR 74 & Elick Lane STOP-sign Old SR 74
Elick

(stop controlled)

9
Old SR 74 & Schoolhouse 

Road
STOP-sign Old SR 74

Schoolhouse

(stop controlled)

10 Old SR 74 & Tealtown Road Traffic Signal Old SR 74 Tealtown

11
Old SR 74 & Glen Este 

Withamsville
Traffic Signal Old SR 74 Glen Este 

12 Old SR 74 & Eastgate Blvd. Traffic Signal Old SR 74 Eastgate Blvd.

13
Eastgate Blvd. & Eastgate 

North Drive
Traffic Signal Eastgate North Eastgate Blvd.

14
 SR 32 WB Ramps & Eastgate 

Blvd.
Traffic Signal SR 32 WB Ramps Eastgate Blvd.

16
SR 32 EB Ramps & Eastgate 

Blvd.
Traffic Signal SR 32 EB Ramps Eastgate Blvd.

17
Eastgate Blvd. & Eastgate 

South Drive
Traffic Signal Eastgate South Eastgate Blvd.

18
Eastgate Blvd. & Aicholtz 

Road
Traffic Signal Aicholtz Eastgate Blvd.

19 Eastgate Square & Aicholtz STOP-sign Aicholtz
Eastgate Square

(stop controlled)

20
Glen Este Withamsville Road 

& Aicholtz Road
Traffic Signal Aicholtz Glen Este 

21
Glen Este Withamsville Road 

& Clepper Drive
Traffic Signal Clepper Glen Este 

22
SR 32 & Glen Este 

Withamsville Road
Traffic Signal SR 32 Glen Este 

23
Glen Este Withamsville Road 

& Eastgate North Drive
Traffic Signal Eastgate North Glen Este 

24 SR 32 & Fayard Drive STOP-sign SR 32
Fayard 

(stop controlled)

25
SR 32 & Glen Willow Lake 

Lane
STOP-sign SR 32

Glen Willow Lake

(stop controlled)

26 SR 32 & Elick Lane Traffic Signal SR 32 Elick

27
SR 32 &  Eastwood Drive 

(Newberry Drive)
STOP-sign SR 32

Eastwood/Newberry

(stop controlled)

28
Bach-Buxton Road & Shayler 

Road
Traffic Signal Shayler Bach-Buxton

 

Note: Delay in seconds. Intersection #15 (Eastgate Blvd NB @ SR 32 WB on Ramp) is not included as it is a free flow movement (no traffic control).                                     
Intersection #19 (Eastgate Square & Aicholtz Road) did not have existing traffic volumes for analysis. 



 

Table 3 No-Build Capacity Analyses for 2030 Traffic Projections 

East-West North-South Delay LOS Delay LOS

Westbound 15.5 C 13.0 B

Southbound 7.5 A [L] 8.1 A [L]

Westbound 370.9 F 244.8 F

Northbound 9.3 A [L] 8.4 A [L]

Eastbound 29.0 D 171.2 F

Southbound 8.8 A [L] 11.0 B [L]

Eastbound 27.9 C 103.2 F

Westbound 4.6 A 2.4 A

Southbound 28.0 C 68.8 E

Intersection 19.5 B 53.0 D

Westbound 11.0 B [L] 10.6 B [L]

Northbound 237.1 F 1258.0 F

Eastbound 366.8 F 363.5 F

Westbound 216.3 F 337.9 F

Northbound 367.7 F 51.6 D

Southbound 45.8 D 364.2 F

Intersection 253.6 F 313.0 F

Westbound 20.9 C 29.5 C

Southbound 8.8 A [L] 10.7 B [L]

Westbound 11.8 B [L] 15.3 C [L]

Northbound 3094.0 F 1582.0 F

Eastbound 9.9 A [L] 9.7 A [L]

Southbound 36.0 E 149.0 F

Eastbound 29.2 C 23.8 C

Westbound 53.3 D 39.8 D

Northbound 24.4 C 39.3 D

Southbound 52.0 D 26.9 C

Intersection 44.2 D 28.9 C

Eastbound 125.8 F 52.0 D

Westbound 121.9 F 39.7 D

Northbound 13.7 B 53.6 D

Southbound 51.1 D 34.5 C

Intersection 102.6 F 48.6 D

Eastbound 23.8 C 22.9 C

Westbound 17.5 B 13.8 B

Northbound 24.5 C 22.9 C

Southbound 23.2 C 14.1 B

Intersection 22.2 C 20.9 C

Eastbound 15.2 B 15.9 B

Westbound 14.3 B 17.7 B

Northbound 15.1 B 18.2 B

Southbound 14.6 B 14.5 B

Intersection 14.8 B 17.2 B

Westbound 14.6 B 15.9 B

Northbound 13.6 B 16.0 B

Southbound 15.2 B 14.5 B

Intersection 14.6 B 15.6 B

Westbound 18.9 B 23.6 C

Northbound 19.5 B 23.2 C

Southbound 13.4 B 9.8 A

Intersection 16.4 B 19.7 B

Eastbound 28.9 C 31.9 C

Westbound 29.1 C 31.9 C

Northbound 21.3 C 31.7 C

Southbound 28.8 C 26.0 C

Intersection 27.2 C 30.2 C

Eastbound 18.7 B 21.8 C

Westbound 15.5 B 16.2 B

Northbound 18.9 B 22.1 C

Southbound 14.8 B 19.7 B

Intersection 15.8 B 20.0 C

Eastbound 8.0 A [L] 9.5 A [L]

Southbound 10.6 B 253.9 F

Eastbound 14.4 B 17.8 B

Northbound 6.3 A 12.5 B

Southbound 15.0 B 18.7 B

Intersection 10.4 B 15.7 B

Eastbound 19.8 B 118.3 F

Westbound 19.0 B 14.6 B

Northbound 17.9 B 17.8 B

Southbound 20.0 (-) B 116.9 F

Intersection 19.1 B 90.3 F

Eastbound 127.9 F 109.3 F

Westbound 165.4 F 174.4 F

Northbound 160.2 F 152.9 F

Southbound 164.0 F 173.0 F

Intersection 150.5 F 144.2 F

Eastbound 23.1 C 26.6 C

Westbound 18.0 B 20.1 C

Northbound 15.2 B 19.8 B

Southbound 23.5 C 27.1 C

Intersection 20.5 C 23.1 C

Eastbound 17.9 C [L] 20.4 C [L]

Northbound 11.4 B 15.9 C

Southbound >10,000 F >10,000 F

Westbound 18.0 C [L] 17.9 C [L]

Northbound 94.4 F 1823.0 F

Eastbound 47.2 D 51.9 D

Westbound 110.7 F 120.3 F

Northbound 101.4 F 122.0 F

Southbound 108.6 F 119.5 F

Intersection 85.3 F 96.5 F

Northbound 10.8 B 12.4 B

Southbound 17.5 C 17.5 C

Eastbound 14.3 B 208.5 F

Westbound 96.9 F 212.5 F

Northbound 32.6 C 132.3 F

Southbound 90.7 F 211.7 F

Intersection 66.3 E 188.2 F

Note: Delay in Seconds

Intersection #15 (Eastgate Blvd NB @ SR 32 WB On Ramp) is not included as it a free flow movement (no traffic control).

*[L] = Delay shown is for left turn movement only.  
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(stop controlled)

Tealtown

Glen Este 

Eastgate Blvd.

Eastgate Blvd.

Eastgate Blvd.

SR 32

Eastgate North 

SR 32

SR 32

SR 32

Eastgate South

Aicholtz

Aicholtz

Elick

Eastgate North 

SR 32 WB Ramps

SR 32 EB Ramps

SR 32

Heitman

(stop controlled)

Old SR 74

Old SR 74

Old SR 74

SR 32

Aicholtz

Clepper

Traffic Signal

24 SR 32 & Fayard Drive STOP-sign

Traffic Signal

14
 SR 32 WB Ramps & Eastgate 

Blvd.
Traffic Signal

16
SR 32 EB Ramps & Eastgate 

Blvd.
Traffic Signal

Traffic Signal

21
Glen Este Withamsville Road 

& Clepper Drive
Traffic Signal

22
SR 32 & Glen Este 

Withamsville Road
Traffic Signal

Old SR 74

Old SR 74

11
Old SR 74 & Glen Este 

Withamsville
Traffic Signal

12 Old SR 74 & Eastgate Blvd. Traffic Signal

9
Old SR 74 & Schoolhouse 

Road

Old SR 74

Old SR 74

Approach
2030 AM

1
Olive Branch Stonelick Road 

& Lexington Run Drive
STOP-sign

2
Olive Branch Stonelick Road 

& SR 32 WB Ramps 
STOP-sign

3
Olive Branch Stonelick Road 

& SR 32 EB Ramps  
STOP-sign

Intersection  # Intersection Control
Assumed Street Orientation

Lexington

(stop controlled)

SR 32 WB Ramps

(stop controlled)

SR 32 EB Ramps

(stop controlled)

26 SR 32 & Elick Lane Traffic Signal

27
SR 32 &  Eastwood Drive 

(Newberry Drive)
STOP-sign

Eastgate Blvd. & Eastgate 

North Drive

Olive Branch Stonelick Road 

& Old SR 74

Old SR 74 & Shayler Road

SR 32 @ Old SR 74

STOP-sign

10 Old SR 74 & Tealtown Road Traffic Signal

Traffic Signal

7 Old SR 74 & Heitman Lane STOP-sign

8 Old SR 74 & Elick Lane STOP-sign

25
SR 32 & Glen Willow Lake 

Lane
STOP-sign

2030 PM
Intersection

4

5

13

23

28
Bach-Buxton Road & Shayler 

Road
Traffic Signal

17
Eastgate Blvd. & Eastgate 

South Drive
Traffic Signal

18
Eastgate Blvd. & Aicholtz 

Road
Traffic Signal

19 Eastgate Square & Aicholtz STOP-sign

20
Glen Este Withamsville Road 

& Aicholtz Road

Glen Este Withamsville Road 

& Eastgate North Drive

Traffic Signal

STOP-sign

6
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For 2030 (shown in Table 3) many of the intersections will operate at LOS E or F during the peak hours. 

The outbound movements from the unsignalized side streets along Old SR 74 and SR 32 will experience 

long delays and will operate at LOS E or F. The SR 32 ramps at Olive Branch Stonelick Road 

(unsignalized) will also operate at LOS E or F. All the at-grade signalized intersections along SR 32 will 

operate at an overall LOS F with all or several approaches operating at LOS E or F.  

The desired condition is for the failing SR 32 intersections to function at LOS D or better, and for the 

local network within the Segment IV(a) study corridor to continue operating at acceptable levels of 

service.   Reducing congestion to acceptable levels, and thereby improving regional travel times, is 

particularly important because of the role of SR 32 in goods movement within the region. 

3.3  IMPROVE SAFETY 

This corridor has regularly appeared on the ODOT high crash location list, known as the Highway 

Safety Program (HSP). ODOT’s CLE‐32 2.00‐4.79 Corridor Safety Study, based on the 2007 HSP, states 

that CLE‐32 2.00‐4.00 is a Hot Spot location, ranked #22, while CLE‐32 2.90‐4.79, ranked #76, shows 

up as a congestion location. For purposes of this document, crash data for SR 32 was supplied by 

ODOT for the years 2007-2009.  After review and mapping of the crash locations, 480 crashes were 

determined to be located within the study area. Following a review of the OH-1 reports, 13 of the 480 

crashes could not be specifically logged on SR 32 or defined as intersection-related. Therefore, while the 

summary below captures all 480 crashes, the calculations have been based on only the 467 crashes that 

were verified as intersection or non-intersection related. The resulting crashes have been categorized as 

intersection or non-intersection crashes and were further broken down by type, location and year.  The 

summary below indicates a trend of rear end crashes driven largely by congestion resulting from the 

high traffic volume and existing at-grade intersections, signalized and unsignalized, within this stretch of 

highway.  The number of crashes by year shows a slightly higher frequency in 2007, but a generally 

similar trend in terms of number in each of the three years evaluated. 

 

Crash Type 

 77.29% Rear End (371) 

 9.79% Side Swipe (47) 

 4.58% Angle (22) 

 3.33% Collision w/ Fixed 

Object (16) 

 5.00% Other (24) 
 

Crash Location 

 58.75% Non-intersection 

(282) 

 40.21% Intersection (193) 

 0.63% Driveway Access 

Related (3) 

 0.42% Not Stated (2) 

 

Number of Crashes by Year 
 
 36% in 2007 (174) 

 32% in 2008 (152) 

 32% in 2009 (154) 

Crash Rates – Section Crash Rate 

As part of the crash analysis, the study corridor was divided into five sections between Eastgate Square 

and Olive Branch-Stonelick Road, and a crash rate per million vehicles was calculated for each section. 

Table 4 shows the crash rates and severity index for five segments along the study corridor.  The 

severity index is intended to highlight the proportion of severe crashes, that is, those involving injury or 

fatality. Severity index is computed by dividing the sum of the injury and fatality crashes by the total 

number of crashes on the segment. Average crash rates were obtained from ODOT’s 2009 report, 

covering the years 2007-2009. These statewide rates exclude intersection and intersection-related 

crashes. The segment crash rates calculated in Table 4 below adhered to this same methodology. Four 

of the five segments ranked above the statewide average, while the remaining one had a severity index 

higher than the mean + standard deviation for the sections in this study. These entries have been 

highlighted in Table 4. Because the segment crash rates can be compared against the statewide averages, 
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these results suggest that the SR 32 corridor is experiencing a substantially higher rate of crashes 

compared to other similar roadways in Ohio. In essence, this points to a safety problem. The severity 

index shows that on average 30% of the SR 32 segment crashes resulted in injury or fatality, with the 

easternmost segment experiencing this outcome in nearly half of the recorded crashes. 

 

Table 4: Crash Rates and Severity Index for SR 32 Segments 

Road Segment (west to east) 
Total 

Crashes 
Severity 

Index 
Crash Rate 

State-wide 
Average* 

Eastgate Square to Glen Este-Withamsville 39 0.31 3.00 acc/mvm 1.11 crash/mvm 

Glen Este-Withamsville to Fayard 72 0.32 5.35 acc/mvm 1.11 crash/mvm 

Fayard to Bach Buxton/Elick 100 0.26 3.98 acc/mvm 1.11 crash/mvm 

Bach Buxton/Elick to Old SR 74 52 0.13 1.90 acc/mvm 1.11 crash/mvm 

Old SR 74 to Olive Branch-Stonelick 13 0.46 0.36 acc/mvm 1.11 crash/mvm 

Segment Total 276    

Mean  0.30   

Standard Deviation  0.12   

Mean + Standard Deviation  0.41   

* The statewide average crash rates can be found on ODOT’s web page under Transportation System Development > Systems 

Planning & Program Management > Capital Programs > Crash Rate Information. 

 

Crash Rates – Intersection Crash Rate 

The SR 32 study corridor has seven intersections that were determined to be evaluated for intersection 

crash rates. Table 5 shows the crash rates for the six intersections, as well as the mean + standard 

deviation for the sample set. It should be noted that ODOT does not have statewide intersection crash 

rates available for comparison on an accidents per million entering vehicles basis. Two intersections 

(Glen Este-Withamsville Road and Elick Lane/Bach Buxton Road) have crash rates higher than the mean 

+ standard deviation value of 1.09 and are thus highlighted in the table as critical crash locations. This 

indicates that these two intersections have experienced an unusually high rate of crashes as it relates to 

the SR 32 study corridor. 

 

Table 5: Crash Rates for SR 32 Intersections 

Intersection (west to east) Total Crashes Calculated Crash Rate 

Eastgate Square—North  5 0.20 acc/mev 

Eastgate Square—South  1 0.04 acc/mev 

Glen Este-Withamsville 96 1.53 acc/mev 

Fayard  10 0.22 acc/mev 

Bach Buxton/Elick 63 1.15 acc/mev 

Newberry 2 0.09 acc/mev 

Old SR 74 (Batavia Pike) 14 0.24 acc/mev 

Intersection Total 191  

Mean  0.49 

Standard Deviation  0.59 

Mean + Standard Deviation  1.09 
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ODOT has undertaken various safety studies and implemented improvements to address known safety 

problems on the SR 32 corridor. Specifically, signal timing adjustments were implemented as part of a 

2007 signal timing and phasing study. The Pilot for Systematic Signal Timing and Phasing Program, Final Traffic 

Signal Timing Report for SR-32 recommended and evaluated optimized and coordinated signal timing plans 

on SR 32 from Glen Este Withamsville Road to Cincinnati-Batavia Pike. Separate from the operational 

improvements, geometric modifications have also been considered including the recent construction of 

an eastbound right turn lane on SR 32 at the Elick Lane intersection. 

3.4 CONSISTENCY WITH LOCAL TRANSPORTATION AND ECONOMIC 

DEVELOPMENT GOALS 

State Transportation Planning 

The State of Ohio’s Long Range Multi-Modal Transportation Plan is titled Access Ohio 2004-2030.  It 

includes a comprehensive analysis of existing transportation conditions, a 26-year projection of the 

needs and recommendations for Ohio’s multi-modal transportation system, including roads, bridges, 

bicycle and pedestrian trails, rail systems, and air and water ports.  Its vision and the projects and 

recommendations identified are distilled from long-range plans researched and compiled by regional 

Metropolitan Planning Organizations (MPO), ODOT’s Safety and Congestion analysis, ODOT’s 

Interstate Reconstruction Program, local public transit officials, the Ohio Rail Development Commission 

and many others, including hundreds of projects identified by state and local officials. 

 

Macro-Highway Corridor 21 is a 200 mile east/west route that serves southern Ohio from Cincinnati to 

Marietta following routes SR 32, US 50 and SR 7. The corridor has been designated by the federal 

government as part of the Appalachian Development Highway System (ADHS). Due to the high cost of 

building roadways through the Appalachian’s rocky terrain, most of the region had been bypassed by the 

Interstate Highway System and subsequently suffered economic implications. Prior to this important 

four-lane, limited access highway corridor being constructed, most counties within southern Ohio were 

serviced with only two-lane winding roads that were slow to drive and unsafe. Today thanks to the 

ADHS, southern Ohio residents and businesses have access to Interstates 70, 71, 75, and 77 from 

Corridor 21. 
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Access Ohio Objectives for Corridor 21: 

• Improve mobility for freight and through traffic 

• Complete US 50/Corridor D linkage into West Virginia via a new Ohio River crossing 

• Support development of industrial and commercial areas 

• Address safety and congestion deficiencies throughout the corridor 

• Implement recommendation for the Eastern Corridor Study 

Local Transportation Planning 

At the local level, the various project segments and actions outlined in the Eastern Corridor Tier 1 EIS 

are being coordinated with land use, development, preservation and transportation plans within the 

individual jurisdictions within the Eastern Corridor in Clermont and Hamilton counties.  Specifically, the 

Eastern Corridor transportation recommendations are consistent with and are incorporated in the SR 

32 Corridor Thoroughfare Plan and Access Clermont, which is Clermont County’s Long Range Plan.  

Improvements to the local network will affect how traffic accesses SR 32.  Likewise, changes in access to 

the local network from SR 32 will affect how traffic utilizes the local network. 

Direct local public investment in water, sewer and road infrastructure projects within the SR 32 

corridor totals $89 million in completed and planned improvements.  A total of $9.5 million in local road 

projects have recently been completed in the study area, and at least $4.8 million in planned roadway 

projects adjacent to the SR 32 corridor will affect SR 32. 

Other local studies that are relevant to SR 32 include:  Green Infrastructure Concept Master Plan, February 

2005; Eastgate Market Study, December 2007; and studies provided in support of the funding application 

to the Transportation Review Advisory Council (TRAC) for the adjacent project CLE-275-8.90. 

Preserve and Support Local Economic Development 

In addition to addressing critical safety, travel demand and congestion issues, transportation solutions 

for Segment IV(a) should also strive to preserve the economic vitality of the area.  While SR 32 serves 

as a travel corridor for east-west commuters, it also provides local access to important commercial and 

retail development.  The goods and services provided to local residents are as vital as the economic 

contributions are to the County as a whole.  While the interface between the through-traffic and local 

traffic is the heart of the transportation problem, the challenge is to solve the problem in such a way as 

to minimize impact to the business community along SR 32.   

4.0 SUMMARY 

CLE-SR32-2.25 Segment IV(a) is part of the larger Eastern Corridor, a multi-modal family of projects in 

Hamilton and Clermont Counties, Ohio.   As stated in the Tier 1 EIS, the purpose of the Eastern 

Corridor overall projects is to implement a multi-modal transportation program consistent with the 

adopted long-range plan for the region, addressing priority needs and furthering project goals 

established in the major investment study phase.  Transportation recommendations were divided by 

mode, and recommendations for the highway mode were divided into four segments along SR 32.  

Segment IV in Clermont County represents the area between I-275 and Olive Branch-Stonelick Road.  
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The I-275 interchange was broken out as a separate project, and the west end of Segment IV(a) was 

defined as Eastgate Blvd.  

The purpose of the Segment IV(a) project is to: 

 Serve current and projected travel demand 

 Reduce congestion and delay 

 Improve roadway safety 

 Be consistent with local transportation and economic development goals 

5.0 LOGICAL TERMINI 

Based upon the identified congestion and safety problems, the termini for the proposed improvements 

along SR 32 are Eastgate Boulevard to the west and Olive Branch-Stonelick Road to the east.  These 

limits are specified as part of the Tier 1 Record of Decision for the Eastern Corridor.   

Because changes to SR 32 have the potential to affect the local network and vice versa, it will be 

important to consider local road improvements necessary as a result of changes to the operation of SR 

32.  Therefore, the initial study area will incorporate the area from Old SR 74 on the north and Aicholtz 

Road—Clough Pike—Shayler Road—Old SR 74 on the south.  (See Figure 1, Study Area Map.)  Traffic 

studies also extend to the nearby intersection of Bach-Buxton Road and Shayler Road just south of the 

study area. 
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Project Name (County, Route, Section): CLE-SR32-2.25 PID: 82370 

Date Red Flag Summary Completed: October 2010 Prepared By: Andrew Schneider 

City, Township or Village Name(s): Union Twp. ODOT Project Manager: Jay Hamilton 

  
GENERAL PROJECT PLANNING INFORMATION: 

 
Project Description: 

The Segment IV(a) project is located in Clermont County as part of the Eastern Corridor family of projects.  Segment 
IV(a) work is intended to complete Steps 1 through 4 of ODOT’s Project Development Process by supplementing the 
previous Tier 1 EIS.    Capacity and safety improvements on SR 32 are the focus in this area, which may involve the 
addition of an interchange and elimination of several at-grade intersections.  The project will evaluate local roads to 
determine additional changes necessary in coordination with the SR 32 improvements.   

 

  
Project Limits/General Location: 

The anticipated east and west study limits are Eastgate Blvd. and Stonelick Olive Branch Road.  The anticipated northern 
and southern limits are Aicholtz Road and Old SR74 / Heitman Lane. 
 
 
 
 

 
ODOT DISCIPLINE INVOLVEMENT: 

 
List name and phone number of individual(s) representing each discipline during the site visit and preparation of the 

Red Flag Summary. One individual may represent multiple disciplines.  

DISCIPLINE NAME PHONE NUMBER 

ODOT County Manager**  Josh Wallace 513-933-6660 
District Production Administrator**  Doug Miller 513-933-6603 
District Planning and Programming 
Administrator**  

Andrew Fluegemann 513-933-6597 

ODOT Project Manager Jay Hamilton 513-933-6584 
CCEO Project Contact Pat Manger 513-732-8068 
CCTID Contact Steve Wharton 513-289-9051 
   

   

   

   

   

** The County Manager, Production Administrator and Planning/Programming Administrator (or qualified 

representative) must attend the site visit. 

 
EXTERNAL AGENCY INVOLVEMENT: 

 

Indicate external agency involvement during identification of red flags. List the name and phone number of 

individual(s) representing each agency during the site visit. 

AGENCY NAME PHONE NUMBER 

FHWA Engineer*** Mark Vonder Embse 614-280-6854  x6876 
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EXTERNAL AGENCY INVOLVEMENT: 

 

   
   
   
   
   
***  The FHWA Engineer should be invited on projects expected to require approval from Federal Highway 

Administration. 

 
General Project Planning Information 

Structures: 
Bridge Number _________ Structure File Number ________ 
Bridge Number _________ Structure File Number ________ 
Bridge Number _________ Structure File Number ________ 

Project Sponsor: ODOT District 8   
Is local legislation required? X Yes  No 
Is FHWA oversight required? X Yes  No 
Is project location on congestion/safety list? X Yes  No 

Estimated Cost: $65,850,000 Problem identified by (indicate document date): 
 □ District Work Plan __________ 
 □ Congestion Study __________ 
 X Safety Study ODOT 2006 
 □ Major New __________ 
 □ MPO TIP  __________ 
 □ MPO LRP  __________ 
 □ Access Ohio  __________ 
 X Hot Spot Location ODOT 2006 
 X HSP Location ODOT 2007 
 X Other Eastern Corridor Project Tier 1 FEIS 
 
 

Funding Source(s): 
X Federal 
X State 
X Local ___________ 
□ Private __________ 

Are funding splits required? □ Yes □ No 
 Specify: Possibly 

Anticipated quarter and Fiscal Year of project award: 
_______________ 

 Are there any other projects in the area (ODOT, local or utility) that might conflict with the project (e.g., a local project 
on the proposed detour route for the ODOT project, a resurfacing project a year after a pavement marking project)?   
X Yes □  No  Specify. Coordination with CCTID and CCEO  

 Are there growth or land use changes in the area surrounding the project that could have an impact on project scope?  
X Yes □  No    Specify.      

Are there any known public involvement issues?  □ Yes X No  Specify.        
 
Briefly describe the Purpose and Need (Must be a separate document for Major Projects): 
 
The purpose of the project is to improve capacity and safety; and reduce traffic congestion on a portion of SR 32 while 
accounting for local improvements to Aicholtz Rd., Old SR 74 and Heitman Lane.  The safety and congestion issues stem 
from the fact that SR 32 functions both as a busy arterial for thru-traffic as well as a local collector/distributor for dense 
business and residential developments along the route.  The mix of the thru-traffic from the local traffic is a critical issue 
of the project.    
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GENERAL EXISTING INFORMATION: 

Legal Speed 55 MPH 
Design Speed 60 MPH 
Traffic Data: 

Opening Year ADT: (2006 ODOT TSR, East of Eastgate Blvd) 38,850 ADT 
  Design Year ADT: N/A 
  Design Hourly Volume: N/A 
  Directional Distribution: N/A 
  Trucks (24 Hour B&C): (2006 ODOT TSR, East of Eastgate Blvd) 3,240 ADT 
            (Traffic data does not need to be certified for the Red Flag Summary.)  
SR 32 Functional Classification: 
 □ Interstate, freeway 
 X Arterial 
 X Collector 
 X Local 
Locale: 
 □ Rural 
 X Urban 
National Highway System (NHS):  
      NHS Routes:  SR 32  
   Non-NHS Routes: Aicholtz Road, Bach Buxton Road, Heitman Lane, Olive-Branch Stonelick Road, Glen Este-
Withamsville Road 
Resurfacing, Restoration and Rehabilitation (3R) Project?  □Yes X No 

 
 

ODOT COUNTY MANAGER CONCERNS: 

 
List any comments/requests from the ODOT County Manager. 

ODOT County Manager indicated no concerns at this time. 
 
 
 

 

ACCIDENT DATA: 

 
Briefly summarize accident history. Indicate any design features that should be revised to increase safety. 

 
From ODOT’s CLE-32 from Eastgate to Old 74 (CLE-32 2.00-4.79) study 
2007 Hot Spot #22/Congestion #76 
712 crashes from 2005-2007 
70% rear end collisions mostly related to congestion at Glen Este-Withamsville, Elick and Old 74 intersections. 
Countermeasures being considered are changes to signing, signal modifications and consideration of turn lane restrictions 
as well as grade separations along SR 32. 
 
 

 

SITE VISIT: 

 
A site visit is required for ALL projects.  The site visit shall consist of visual inspection of the entire project area 

including the ditch lines, cut slopes, stream banks, bridge foundations, pavement, embankment slopes, etc.  

Date(s) of site visit:  
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ENVIRONMENTAL ISSUES: 

Make a preliminary determination on whether the following resources will be affected by the proposed project.  

Comments must identify the location of the issue.  Comments are required for any Yes or Possible responses. 

Involvement Resource/Feature Location/Comments 

□Yes □ No  
X Possible 

Parkland, nature 
preserves and wildlife 
areas (Name)  

Veterans Park is a recreational park with ball fields and other sports facilities 
at Clough Pike & Glen Este-Withamsville.  Ivy Point Park is located at 
Ferguson Dr near Clough Pike.  Both parks are owned by Union Township.  
Recreational fishing occurs at three reservoirs: Glen Willow Lake and 
Wuerdeman Lakes are located off of Bach Buxton Rd, and Jackson Lake is 
located at Old State Route 74 near Eastgate Mall.  Ball fields (Maquier 
Field) exist near Old S. R. 74 and Heitman Ln. 
 

□Yes □ No  
X Possible 

Cemetery (Name) The Olive Branch Cemetery, Old Cemetery, and the Old-Apple-German-
Olive Branch Cemetery were identified within the study area near Olive 
Branch Road. 

□Yes  XNo  
□ Possible 

Scenic River (Name) There are no designated Wild or Scenic Rivers located within one mile of 
study area.  Little Miami River a state and national scenic river is > 3 mi from 
the project study area. 

□Yes □ No  
X Possible 

Public Facilities (Name) Willowville Elementary School is at Schoolhouse Rd and Eva Ln.  Glen Este 
Middle School and Glen Este High School are located at 4342 Glen Este-
Withamsville Rd.  Clough Pike Elementary is located at 808 Clough Pike.  
Union Township Civic Center is at 4350 Aicholtz Rd and houses Union 
Township Administration, West Clermont Local School District 
administrative offices, a post office, Clermont Senior Services, public meeting 
rooms, a gymnasium, and an amphitheatre.  Union Township Fire Station 
headquarters (Station 51) is located at 860 Clough Pike.  Union Township 
Fire Station 50 is located at 1141 Old SR 74.  Union Township Police 
Department and Service Department are located at 4312 Glen Este-
Withamsville Rd.   

□Yes □ No  
X Possible 

Threatened and 
Endangered Species 
and/or habitat (e.g., 
Indiana bat trees, etc.) 

Seven (7) federally listed species for Clermont County.  Potential Indiana bat 
habitat may be present throughout portions of the study area. 

□Yes □ No  
X Possible 

Existing cat tails 
(Location)  

Cattail is present in areas of disturbance, i.e. roadside ditches, as well as 
potential wetland areas and retention pond fringes. 

□Yes □ No  
X Possible 

Existing wet areas 
(Location)  

NWI and soil survey maps indicate a presence of wet areas throughout the 
study area.  Previous field investigations indicate the presence of wet areas 
throughout the study area. 

□Yes □ No  
X Possible 

Streams, rivers and 
watercourses (Use 

Designation)  

The project area is within the East Fork Little Miami River watershed.  Salt 
Run and Shayler Run are also within the study area and are designated WWH-
aquatic life use, AWS & IWS-water supply use, PCR-recreation use. 
Numerous unnamed streams exist within the area as well.   

□Yes □ No  
X Possible 

Historic Building(s) 
(Location)  

Previously identified historic buildings are located within the study area.  
None are known to be eligible for the NRHP. 

□Yes X No  
□ Possible 

Historic Bridge(s) 
(Location)  

No bridges listed on the NRHP. 

□Yes □ No  
X Possible 

Farmland (Location)  Farmland was identified along Eastgate Boulevard and Aicholtz Road as well 
as west of Traction Lane. 

XYes □ No  
□ Possible 

Air Quality non-
attainment area or 
concerns (ozone 
particulate or air toxics)  

Clermont County is a basic non-attainment county. 

□Yes □ No  
X Possible 

Landfill(s), Superfund 
Site(s) and/or evidence 
of hazardous materials 
(Location)  

No mapped landfills or superfund sites. Numerous haz mat and LUST/UST 
sites of concern are located throughout project area. 
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ENVIRONMENTAL ISSUES: 

Make a preliminary determination on whether the following resources will be affected by the proposed project.  

Comments must identify the location of the issue.  Comments are required for any Yes or Possible responses. 

□Yes □ No  
X Possible 

Known Archaeological 
Sites  

Previously identified archaeological sites are located in the study area.  None 
are known to be eligible for the NRHP. 

□Yes □ No  
X Possible 

Total Maximum Daily 
Load (TMDL) Streams 

Salt Run is a Section 303(d) impaired water. 

XYes □ No  
□ Possible 

ODOT MS4 Phase 2 
Regulated Areas 

The entire project study area falls within an ODOT MS4 Regulated Area. 

□Yes □ No  
X Possible 

Sensitive environmental 
justice areas  

Locations to be determined as project planning continues. 

□Yes X No  
□ Possible 

Federal Emergency 
Management Agency 
(FEMA) floodplains 

No special flood hazard areas were identified as occurring within the project 
study area. 

□Yes X No  
□ Possible 

Lake Erie Coastal 
Management Area 

Project area is not located within the Lake Erie Coastal Management Area. 

□Yes X No  
□ Possible 

Sole Source Aquifers 
(Location) 

No sole source aquifers are located within the project study area. 

□Yes X No  
□ Possible 

Wellhead Protection 
Areas (Specify) 

No wellhead protection areas are located within the project study area. 

□Yes □ No  
X Possible 

Does it appear that noise 
abatement will be an 
issue for the project? 

There are several single-family and multi-family residential developments as 
well as a school, cemetery, and park within the project study area.  Abatement 
may be feasible. 

□Yes □ No  
X Possible 

Other environmental 
issues Need to consider Veteran’s Park, and several cemeteries near Olive Branch. 

   

 

 

GEOMETRIC ISSUES: 

Use the design speed, design functional classification and available traffic data to make a preliminary determination 

as to the geometric standards for the project. Compare these requirements to accident data and impacts if deviations 

are being considered.  

Design Exception 

Required? 

Design Feature Preliminary Comments Regarding Justification 

□Yes X No  
□Possible 
□Not Applicable 

Lane Width (including curve 
widening)  

 

□Yes X No  
□Possible 
□Not Applicable 

Graded Shoulder Width  

□Yes  X No  
□Possible 
□Not Applicable 

Bridge Width  

□Yes  X No  
□Possible 
□Not Applicable 

Structural Capacity  

 □ Yes □ No  
X Possible 
□ Not Applicable 

Horizontal Alignment (including 
Excessive Deflections, Degree of 
Curve, Lack of Spirals, 
Transition/Taper Rates and 
Intersection Angles) 

Reconnection of side roads near potential overpass location. 
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GEOMETRIC ISSUES: 

Use the design speed, design functional classification and available traffic data to make a preliminary determination 

as to the geometric standards for the project. Compare these requirements to accident data and impacts if deviations 

are being considered.  

 □ Yes □ No  
X Possible 
□ Not Applicable 

Vertical Alignment (including 
grade breaks) 

Reconnection of side roads near potential overpass location. 

□Yes □ No  
X Possible 
□ Not Applicable 

Grades Reconnection of side roads near potential overpass location. 

□Yes □No  
X Possible 
□ Not Applicable 

Stopping Sight Distance  

□Yes X No  
□ Possible 
□ Not Applicable 

Pavement Cross Slopes  

□Yes X No  
□ Possible 
□ Not Applicable 

Super elevation (Maximum rate, 
transition, position) 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Horizontal Clearance  

□Yes X No  
□ Possible 
□ Not Applicable 

Vertical Clearance  

 

 

GEOMETRIC ISSUES: 

Indicate if the following geometric issues are present or should be considered during project development. Consider 

work on the mainline as well as any side roads or service roads. Provide additional comments as needed. 

 Design Issue Comments 

X Yes □ No  
□ Possible 
□ Not Applicable 

Does the existing horizontal 
alignment need to be modified? 

The intersection of SR 32 is severely skewed with side 
roads entering near the main intersection.  These side roads 
may see increased traffic due to mainline changes. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does the existing vertical alignment 
need to be modified? 

Various side roads have vertical alignments that should be 
analyzed for design speed conformance. 

□Yes X No  
□ Possible 
□ Not Applicable 

Does stopping sight distance need to 
be increased? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Does intersection sight distance need 
to be increased? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there geometric issues that may 
affect traffic safety (including Full or 
Half-Clover Leaf Interchange, Slip 
Ramps, Weave Areas, and short 
acceleration/deceleration lanes).  
Describe. 

There is an existing half clover interchange at SR 32 and 
Eastgate that will be reconstructed as part of another 
project. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any hazards in the clear 
zone? Specify treatment. 

There is a narrow median along SR 32 that should be 
considered; possible barrier required. 



Red Flag Summary CLE-SR32-2.25 (PID 82370) 

 

October 15, 2010  7 of 28 

GEOMETRIC ISSUES: 

Indicate if the following geometric issues are present or should be considered during project development. Consider 

work on the mainline as well as any side roads or service roads. Provide additional comments as needed. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does existing guardrail need to be 
replaced (e.g., too low, poor 
condition)?  

 

□Yes X No  
X Possible 
□ Not Applicable 

Is the area for guardrail anchor 
assemblies insufficient? (E-98 or B-
98)?  Consider proper grading 

around the anchor assembly. 

To be determined based on field visit. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does the number of turn lanes or 
through lanes need to be increased? 

Will be analyzed with traffic study. 

X Yes □ No  
□ Possible 
□ Not Applicable 

Are changes to access control 
required? 

Will be analyzed with traffic study. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any drive locations that 
will require special attention during 
design (e.g., very steep grades, high 
volume commercial drives, drives 
close to bridges or intersections)? 

There are drives near the potential overpass alternatives that 
may require realignment or closure. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are new mailbox turnouts required? Along side roads. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there any evidence of accidents 
due to substandard vertical clearance 
on overpass structures? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Will an interchange be added or 
modified? 

Possible proposed interchange toward the middle of the 
study area along SR 32.  Possible signalized access 
eliminated at Glen Este, Elick and old SR 74 (East). 

□Yes □ No  
X Possible 
□ Not Applicable 

Do the existing intersection radius 
returns need to be modified to 
accommodate larger truck turning 
movements? 

Truck movements will be analyzed with the traffic study. 

XYes □ No  
□ Possible 
□ Not Applicable 

Does grading need to be upgraded? 
To what criteria (e.g., clear zone, 
safety, standard)? 

Various side roads should have shoulder and grading 
upgraded to current standards if there is an increase in 
traffic volumes.  Existing conditions have little to no 
shoulder width and steep ditch slopes. 

XYes □ No  
□ Possible 
□ Not Applicable 

Are there any other geometric issues? 
Describe 

 

With a potential increase in traffic along old SR 74 and 
Aicholtz, upgraded pavement and shoulders should be 
considered. 

 
GEOTECHNICAL ISSUES 

Based on the information compiled during this study indicate whether or not the following geotechnical issues are 

present or should be further considered during project development. Provide additional comments as needed. 

 Design Issues Comments 

□Yes X No 
□ Possible 
□ Not Applicable 

Is there evidence of soil drainage problems 
(e.g., wet or pumping subgrade, standing 
water, the presence of seeps, wetlands, 
swamps, bogs)? 

None observed during B&N (geotech subconsultant) 
site visit. 

□Yes X No 
□ Possible 
□ Not Applicable 

Is the groundwater table anticipated to be 
affected by construction? 

Does not appear that deep cuts will be needed for 
construction based on site topography. 
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GEOTECHNICAL ISSUES 

Based on the information compiled during this study indicate whether or not the following geotechnical issues are 

present or should be further considered during project development. Provide additional comments as needed. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there evidence of any embankment or 
foundation problems (e.g., differential 
settlement, sag, foundation failures, slope 
failures, scours, evidence of channel 
migrations)?  

None observed during B&N (geotech subconsultant) 
site visit. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there evidence of any slope instability 
(soil or rock)? 

None observed during B&N (geotech subconsultant) 
site visit.Embankments and cuts are nominal in 
height. 

□Yes □ No  
X Possible 
□ Not Applicable 

Is there evidence of unsuitable materials 
(e.g., presence of debris or man-made fills 
or waste pits containing these materials, 
indications from old soil borings)? 

Area is highly developed and fill soils are anticipated 
to be encountered.  

X Yes □ No  
□ Possible 
□ Not Applicable 

Is there evidence of rock strata (e.g., 
presence of exposed bedrock, rock on the 
old borings)? 

Bedrock is relatively shallow at the site based on 
existing geologic and subsurface information.  Rock 
is exposed in the streambeds. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there evidence of active, reclaimed or 
abandoned surface mines? 

No mining is known to exist at the location. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there information pertaining to the 
existence of underground mines? 

 

□Yes X No  
□ Possible 
□ Not Applicable  

Is there Acid Mine Drainage present within 
the study area? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Does subgrade stabilization or an undercut 
appear to be needed? 

Possible based on review of existing subsurface 
explorations.  The near surface native soils were 
typically wetter at the time the borings were drilled. 

□Yes X No  
□ Possible 
□ Not Applicable 

Should the Office of Geotechnical 
Engineering be contacted to evaluate the 
project site? 

Based on our review, any proposed improvements 
would appear to be routine from an ODOT 
perspective.  Geotechnical coordination and 
consultation at the District level would appear to be 
sufficient. 

□Yes □ No  
□ Possible 
□ Not Applicable 

Were there any significant items found 
during plan and specification review?  
Specify. 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any other geotechnical issues?  
Specify. 

Nothing significant to report at this stage. 

 
PAVEMENT ISSUES: 
Indicate if the following pavement issues are present or should be considered during project development. Side road 

and service road work should be considered in this assessment. Provide additional comments as needed. 

 Design Issue Comments 

XYes □ No  
□ Possible 
□ Not Applicable 

Are pavement cores needed to determine 
the existing pavement buildup and/or 
condition? 

The side roads will need evaluation of existing 
pavement with the potential of increased volumes. 
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PAVEMENT ISSUES: 
Indicate if the following pavement issues are present or should be considered during project development. Side road 

and service road work should be considered in this assessment. Provide additional comments as needed. 

X Yes □ No  
□ Possible 
□ Not Applicable 

Is the proposed pavement buildup 
unknown? (For pavement preservation 
projects, pavement treatment, including 
pavement type & thickness should be 
specified in the design scope of services) 

Pavement design will be completed once geotechnical 
and traffic work is complete. 

□Yes □ No  
□ Possible 
X Not Applicable 

Do dynaflect tests indicate the existing 
pavement is in poor condition? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Does the proposed pavement buildup 
need to be approved by the Pavement 
Selection Committee? 

 

□Yes □ No  
□ Possible 
X Not Applicable 

Are joint repairs needed?  

□Yes □ No  
□ Possible 
X Not Applicable 

Are pressure relief joints needed?  

□Yes □ No  
X Possible 
□ Not Applicable 

Are pavement repairs needed? Clepper between Glen Este and the east end of the 
roadway is deteriorated.  Heitman Lane is deteriorated; 
spot full-depth failures are apparent. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does the maintenance of traffic scheme 
require additional permanent or 
temporary pavement? 

Assumed part-width construction will be used along 
the side roads. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does curb need to be replaced due to 
deteriorated condition or lack of curb 
reveal? 

Most of the study area is a shoulder section.  There are 
small sections of curbed sections that will be analyzed 
to determine adequacy of existing curb reveal. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does sidewalk need to be replaced or 
installed? 

To be determined.  Existing walk around mall and side 
roads. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are new curb ramps needed? To be determined.  Existing walk around mall and side 
roads.  Ramps will be ADA compliant. 

□Yes □ No  
X Possible 
□ Not Applicable 

Do truncated domes need to be installed? To be determined.  Existing walk around mall and side 
roads. 

XYes □ No  
□ Possible 
□ Not Applicable 

Is there any work on side roads, service 
roads, or ramps? 

A new interchange and overpasses will affect various 
side roads. 

XYes □ No  
□ Possible 
□ Not Applicable 

Are there any special drive treatments or 
preferences (e.g., concrete for all drive 
aprons, curved aprons, etc.)? 

There are many commercial drives that should include 
a concrete option. 

□Yes X No  
□ Possible 
□ Not Applicable 

Has the site received repeated 
resurfacings in recent years? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Does pavement deterioration appear to be 
caused by drainage or geotechnical 
problems?  

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any other pavement issues? 
Specify. 

 

 

The majority of the pavement is in satisfactory 
conditions except for Clepper east of Glen Este and 
Heitman lane.  Any increase in volumes will require 
pavement work. 
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STRUCTURAL ISSUES: 

Indicate if the following structure issues are present or should be considered during project development. Provide 

additional comments as needed. Provide a separate table for each structure. 

Structure:  

 

Design Issue Comments 

□Yes □ No  
X Possible 
□ Not Applicable 

Is it impossible for the structure to be 
replaced with a prefabricated box culvert 
or 3-sided box? 

For potential crossing for the Heitman extension if 
included within the project. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does the bridge (including foundation) 
violate current design live loading? 

Unknown at this time. 

□Yes □ No  
X Possible 
□ Not Applicable 

Was the existing structure not built 
according to plan? 

Unknown at this time. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is deck coring needed?  

□Yes X No  
□ Possible 
□ Not Applicable 

Is the deck delaminated? Specify.  

□Yes X No  
□ Possible 
□ Not Applicable 

Is non-destructive testing needed to 
determine the amount of delamination? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is the bridge deck in poor condition? 
Specify location and level of 

deterioration. 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Does a deck condition survey (see Bridge 
Design Manual) need to be performed? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there areas to be patched or repaired 
on the deck? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is the bridge a poor candidate for an 
overlay? Specify type of overlay if know. 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Does the bridge rail violate current 
standards? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is fatigue analysis required?  

□Yes X No  
□ Possible 
□ Not Applicable 

Should all fatigue prone details be 
retrofitted or replaced? Specify. 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is the abutment (including backwall, 
beam seats, breastwall, wingwall, etc.) in 
poor condition? Specify location and level 

of deterioration. 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there any evidence of substructure 
movement (e.g., settlement, rotation)? 
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STRUCTURAL ISSUES: 

Indicate if the following structure issues are present or should be considered during project development. Provide 

additional comments as needed. Provide a separate table for each structure. 

□Yes X No  
□ Possible 
□ Not Applicable 

Are the piers in poor condition? Specify 

location and level of deterioration. 
 

XYes □ No  
□ Possible 
□ Not Applicable 

Is there any evidence of existing beam 
deterioration/section loss, strands 
exposed, shear joints leaking or 
longitudinal cracks? 

SR 32 bridge over Olive Branch has exposed steel 
along the north edge. 

□Yes X No  
□ Possible 
□ Not Applicable 

Are the bearings in poor condition? 
 

 

□Yes □ No  
□ Possible 
X Not Applicable 

Is elimination of the deck joint 
impossible? What modifications are 
necessary? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are new approach slabs needed?  

□Yes □ No  
X Possible 
□ Not Applicable 

Is it impossible for the hinges to be 
removed to make the members 
continuous? 

Unknown at this time. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is the bridge on a curve, skew or 
superelevation transition? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there any evidence that the bridge does 
not meet hydraulic capacity? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there existing sidewalks on or 
adjacent to the bridge? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Will the structure work require any 
special maintenance of traffic (e.g., 
closing of roadway for erection of beams, 
maintenance of waterway traffic, location 
of cut line, etc.)? Specify. 

Construction of proposed bridges over SR 32 will 
require closures of the mainline for beam erection. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there any erosion in the existing 
channel? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is the foundation exposed due to scour?  

□Yes X No  
□ Possible 
□ Not Applicable 

Will there be more than 25’ of channel 
relocation? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Do no opportunities exist to construct the 
bridge faster (e.g., precast walls, 
segmental construction)? 

If Heitman is extended, there is a potential for the use 
of a Conspan or box beam structure. 

□Yes X No  
□ Possible 
□ Not Applicable 

Does the bridge need to accommodate 
future roadway lanes or railroad tracks? 
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STRUCTURAL ISSUES: 

Indicate if the following structure issues are present or should be considered during project development. Provide 

additional comments as needed. Provide a separate table for each structure. 

□Yes □ No  
□ Possible 
X Not Applicable 

Will temporary shoring be required next 
to the railroad? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any problems with the existing 
retaining walls? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any other structures issues? 
Specify. 

 

The existing major brides (Eastgate over SR 32, and 
Olive Branch over stream near Lexington Run) are all 
in satisfactory condition with no work being 
anticipated. 

 
 
HYDRAULIC ISSUES: 

Indicate if the following drainage issues are present or should be considered during project development. Side 

road and service road work should be considered in this assessment. Provide additional comments as needed. 

 Design Issue Comments 

□Yes X No  
□ Possible 
□ Not Applicable 

Based on visual evidence (height of 
debris, erosion or other markings left 
from high water) and approximate 
drainage areas, does the existing 
drainage system (culverts, storm sewers 
and/or ditches) appear to be 
inappropriately sized and not 
functioning properly? Describe 

deficiencies. 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there evidence of alignment or flow 
velocity problems (e.g., scour, bank 
erosions, silting) at culvert entrances or 
exits? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there sinkholes or other 
deterioration in the pavement that 
would indicate separations in the 
existing pipes? 

 

□Yes □ No  
X Possible 

Is ditch clean-out required?  

□Yes X No  
□ Possible 
□ Not Applicable 

Should guardrail over culverts be 
eliminated with clear zone grading? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Should the existing culverts be 
replaced? 

Formal inspection should be completed. 

□Yes □ No  
X Possible 
□ Not Applicable 

Should the existing culverts be 
extended? 

Depending on proposed pavement widening. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will a new alignment concentrate flow 
(in culverts) that is currently overland 
flow? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Will the maximum height of cover 
(100’) be exceeded for any culvert? 
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HYDRAULIC ISSUES: 

Indicate if the following drainage issues are present or should be considered during project development. Side 

road and service road work should be considered in this assessment. Provide additional comments as needed. 

□Yes X No  
□ Possible 
□ Not Applicable 

Will bankfull design be used for any 
culverts? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Does the existing drainage system have 
an odor that might indicate that it 
includes septic connections? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Is the exposed curb height in existing 
gutters inadequate to contain flow 
(include height of proposed 
resurfacing)? 

Most of the study area is a shoulder section.  There are 
small sections of curbed sections that will be analyzed to 
determine adequacy of existing curb reveal. 

□Yes □ No  
X Possible 
□ Not Applicable 

Do the existing inlets or catch basins 
need to be raised to meet proposed 
grade? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Does the project affect a wetland or 
waterway (e.g., stream, river, 
jurisdictional ditch)? 

Salt Run and Shayler Run. 

□Yes X No  
□ Possible 
□ Not Applicable 

Is the existing and/or proposed channel 
alignment incompatible with the 
existing/proposed structure? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Will channel relocation be required? A proposed Heitman Lane extension will include stream 
crossings. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will Municipal Separate Storm Sewer 
System (MS4) requirements apply? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Will post construction flow 
requirements be required? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Is there evidence of existing field tiles?  

□Yes □ No  
X Possible 
□ Not Applicable 

Are underdrain outlets not functioning 
properly? 

Along SR 32. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will a new storm sewer outfall be 
required? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Does the drainage work warrant any 
special maintenance of traffic 
considerations? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any other hydraulic issues? 
Describe. 
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TRAFFIC CONTROL ISSUES: 

Indicate if the following traffic control (signals, signing, pavement markings, etc.) issues are present or should be 

considered during project development. Provide additional comments as needed.  

 Design Issue Comments 

□Yes X No  
□ Possible 
□ Not Applicable 

Do the existing signs need to be 
replaced due to poor condition? 

The existing signs appear to be in satisfactory condition.  
Recommend the existing signing along routes with major 
construction work be replaced. 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any obvious deviations from 
requirements of the Ohio Manual of 
Uniform Traffic Control Devices 
(OMUTCD)? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Is a particular type of pavement 
marking desired (e.g., paint, epoxy, 
thermoplastic)? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Will pavement planing affect loop 
detectors? 

Most of the signalized intersections have loop detection 
and will be affected by milling. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will pavement widening affect pole 
locations? 

Along County and Township roads. 

□Yes X No  
□ Possible 
□ Not Applicable 

Will resurfacing affect signal height?  

□Yes □ No  
X Possible 
□ Not Applicable 

Does it appear that any traffic control 
items will fall outside the existing right 
of way limits (e.g., large signs, strain 
poles)? 

It appears that most/all of the signal poles and signing is 
within the existing right-of-way. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any accidents that can be 
related to existing signal deficiencies 
(e.g., timing, lack of turn lanes)? 

Most of the accidents are caused by back-ups and large 
volumes.  Rear end due to excessive stacking and 
sideswipes  due to high turning volumes. 

□Yes □ No  
X Possible 
□ Not Applicable 

Do turn lane lengths appear to have 
insufficient storage capacity? 

Primarily thru-lane backup. 

□Yes □ No  
X Possible 
□ Not Applicable 

Does the controller need to be 
upgraded? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Do proprietary materials need to be 
specified? 

 

□Yes □ No  
XPossible 
□ Not Applicable 

Should signs or signal installations be 
supplemented with lighting? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Are any TODS signs present? Along exit ramps from I-275. 

□Yes □ No  
X Possible 
□ Not Applicable 

If traffic control at an intersection is 
being changed from stop control to 
signalization, does the stop condition 
road need to be upgraded to 
accommodate faster traffic? 

Will depend on traffic study results. 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any other traffic control 
issues? Specify. 
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MAINTENANCE OF TRAFFIC ISSUES: 

Briefly describe the maintenance of traffic and any constraints.   A list of considerations has been provided below. 

Maintenance of Traffic Considerations 

 
 Limits on traffic detour (including local alternate detours) 

due to load limits, bridge width restrictions, shoulder 
condition, emergency vehicle impact 

 Temporary pavement requirements  
 Speed limit during construction 
 Pedestrian Traffic 
 Additional width at culverts 
 Drive Access 
 Stopping Sight Distance 
 Construction Access 

 
 Right of Way acquisition  
 Permitted lane closures 
 Cross-overs 
 Short duration road closures 
 Temporary structure requirements 
 Additional signal heads (drives and/or side roads) 
 Construction timeframe issues 
 Innovative contracting 
 Maintaining railroad traffic 
 Turn movement restrictions 

 
 
 
Maintenance of Traffic Description 

There doesn't appear to be major MOT issues.  SR 32 will remain open to traffic.  One area to consider will be the Glen 
Este high school traffic.  If a connector road between Aicholtz and the proposed interchange can be completed prior to the 
closure of SR 32 access from Glen Este, the transition will be smoother.  In general, most of the roadways within the 
study area are heavily traveled and any disruption will cause delays.  The key will be phasing the construction to get the 
proposed facilities open to traffic as efficiently as possible and minimize the delays and backups.  The inability to close 
multiple intersections at a time may increase construction efficiency and therefore cost. 

 
RIGHT OF WAY/SURVEY ISSUES: 

Indicate if right of way or survey issues are present or should be considered during project development. Provide 

additional comments as needed. 

 Design Issue Comments 

XYes □ No  
□ Possible 
□ Not Applicable 

Will there be any work beyond the existing 
right of way limits? 

At a minimum, a potential interchange and 
overpasses are being considered with grade 
separations.  Side road work may require proposed 
right-of-way. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will major real estate relocation 
acquisition be involved? 

There are numerous commercial properties that 
could require relocation. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will relocation of residences be involved? A proposed interchange and new roadway alignment 
may require residential relocations. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will relocation of businesses be involved? There are numerous commercial properties that 
could require relocation. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will the project cause relocation of parties 
that might be eligible for relocation 
assistance?  If so, list the estimated number 
of residential and non-residential 
relocations? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Will the project require modifying the 
access control to any properties?  If so, list 
the estimated number and type of 
properties affected. 

Properties near the proposed grade separations may 
require modified access, as well as some drives with 
direct access to SR 32. 



Red Flag Summary CLE-SR32-2.25 (PID 82370) 

 

October 15, 2010  16 of 28 

RIGHT OF WAY/SURVEY ISSUES: 

Indicate if right of way or survey issues are present or should be considered during project development. Provide 

additional comments as needed. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any objects within the existing 
right of way limits that may be considered 
an encroachment? 

Possible along side roads. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will it be difficult or impossible to 
determine the number of involved property 
owners? If not how many are involved? 

A rough estimate can be taken based on conceptual 
construction limits and GIS property information. 

XYes □ No  
□ Possible 
□ Not Applicable 

Will temporary parcels be needed (e.g., for 
drive work)? 

Various temporary parcels will be required for 
grading and drive work. 

XYes □ No  
□ Possible 
□ Not Applicable 

Will right of way need to be acquired for 
an agency other than ODOT (e.g., county, 
city)? Specify. 

Various County and Township roads within the 
study area. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will additional right of way be needed for 
utility relocations? 

The extent of the proposed work will require utility 
relocations, which may include existing easements. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will right of way need to be acquired for 
storm sewer outfalls? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Do property owners need to be contacted 
for the locations of underground items 
such as leach fields, septic systems, or 
field tiles that might be affected by the 
proposed take? 

Some of the residential properties may be utilizing 
septic systems. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any mineral rights 
considerations? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any specific property owner 
concerns?  If so, list property owners and 
concerns. 

The possibility of substantial impacts to the Jeff 
Wyler auto dealer along with various other 
commercial properties. 

□Yes X No  
□ Possible 
□ Not Applicable 

Are work agreements prohibited for any 
reason? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Are the centerline of right of way and 
centerline of construction different? 

Where feasible, the centerline of right-of-way will be 
used on the centerline of construction. 

□Yes □ No  
X Possible 
□ Not Applicable 

Will right of way be acquired for wetland 
or stream mitigation? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Are there any other right of way or survey 
issues? Specify. 

Proposed grade separations will likely displace 
numerous commercial and residential properties. 

 

UTILITY ISSUES: 

Indicate if the following utility issues are present or should be considered during project development. Provide 

additional comments as needed. 

 Design Issue Comments 

XYes □ No  
□ Possible 
□ Not Applicable 

Do existing utilities need to be relocated?  
If so, please identify. 

No specific utilities have been identified at this time.  
It has been assumed that pole lines, sewers, and 
water lines that run along the anticipated work 
(specifically the overpasses) will be relocated. 



Red Flag Summary CLE-SR32-2.25 (PID 82370) 

 

October 15, 2010  17 of 28 

UTILITY ISSUES: 

Indicate if the following utility issues are present or should be considered during project development. Provide 

additional comments as needed. 

□Yes □ No  
X Possible 
□ Not Applicable 

Is it impossible to minimize utility 
conflicts? (e.g., by careful placement of 
storm sewer and underdrains)? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Would the project benefit from subsurface 
utility engineering (SUE)? 

 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there existing utilities on an existing 
structure that need to be relocated? 

The existing structures are to remain. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any specific utility requirements 
or concerns? Specify. 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Is additional right of way needed to 
accommodate utility relocations? 

Any utilities within existing easements will require 
new easements or payment. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there water or sanitary lines that will 
be relocated as part of the ODOT contract? 

There are existing lines near the intersections of the 
proposed work. 

□Yes X No  
□ Possible 
□ Not Applicable 

Are there any other utility issues? Specify. 
 

 

 

 
MISCELLANEOUS ISSUES: 

Indicate if the following issues are present or should be considered during project development. Provide additional 

comments as needed.  

 Design Issue Comments 

□Yes X No  
□ Possible 
□ Not Applicable 

Will any of the construction activity take 
place over, under, or near railroad 
property?   

 

XYes □ No  
□ Possible 
□ Not Applicable 

Could material with long lead times for 
delivery have an impact on the 
construction schedule (e.g., strain poles, 
large box culverts, steel beams, etc.)? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Will a value engineering study be required 
due to project cost (total cost greater than 
$20 million) or project complexity? 

 

□Yes □ No  
X Possible 
□ Not Applicable 

Will warranties be used? To be determined. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there aesthetic concerns? Specify. Overpasses, noise walls and interchange. 

□Yes □ No  
X Possible  
□ Not Applicable 

Are there any concerns relating to noise 
walls? 

To be determined. 

□Yes □ No  
X Possible  
□ Not Applicable 

Are there no areas available within the 
existing right of way for portable plants or 
waste and borrow sites? 

To be determined. 
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MISCELLANEOUS ISSUES: 

□Yes □ No  
X Possible  
□ Not Applicable 

Are there any specific concerns related to 
pedestrian or bicycle access? 

Project will need to consider pedestrian and bicycle 
access as well as ADA accessibility. 

□Yes □ No  
X Possible 
□ Not Applicable 

Are there any concerns related to 
landscaping? 

 

XYes □ No  
□ Possible 
□ Not Applicable 

Are there any concerns related to existing 
or proposed lighting (e.g., light trespass, 
river navigation, airway clearance)? 

Lighting at new interchange. 

□Yes □ No  
□ Possible 
□ Not Applicable 

Are there any other project concerns? 
Specify 

 

 
 
PERMIT ISSUES:  

Indicate if the following permit issues are present or should be considered during project development.  Provide 

additional comments as needed. 

 Issue Comments 

□Yes □ No  
X Possible  
□ Not Applicable 

Will an individual Corps of Engineers/ 
Environmental Protection Agency 
404/401 permit be required? 

Will depend upon preferred alternative and 
calculation of  impacts. 

□Yes □ No  
X Possible  
□ Not Applicable 

Does it appear that the project can be 
constructed under a nationwide 404/401 
permit? If so, which permit and what 
specific requirements apply? 

To be determined upon calculation of impacts. 

□Yes X No  
□ Possible  
□ Not Applicable 

Will a Coast Guard permit be required?  

XYes □ No  
□ Possible  
□ Not Applicable 

Is review by a local public agency or 
project sponsor required? Specify. 

Clermont County TID. 

XYes □ No  
□ Possible  
□ Not Applicable 

Is Airway/Highway clearance analysis 
required? 

 

□Yes □ No  
X Possible  
□ Not Applicable 

Is State Historic Preservation Office 
(SHPO) coordination for work involving 
historic bridges or historic properties 
required? 

Reconnaissance-level survey is required for 
archaeology and history/architecture, to be 
coordinated with SHPO.  Historic properties to be 
determined. 

□Yes X No  
□ Possible  
□ Not Applicable 

Is coordination with ODNR for work 
involving State Scenic Rivers, State 
Wildlife Areas or State Recreational 
Areas required? 

 

XYes □ No  
□ Possible  
□ Not Applicable 

Is coordination with any other agency 
required (see Location and Design Manual 
Volume 3)? 

US Fish and Wildlife and Ohio Department of 
Natural Resources. 
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SCOPE, SCHEDULE AND BUDGET CONSIDERATIONS: 

Based on the responses to the red flag questions, do any of the following need to be modified? 

 Issue Comments 

□Yes X No  
□ Possible  
□ Not Applicable 

Conceptual scope  

□Yes X No  
□ Possible  
□ Not Applicable 

Work limits  

□Yes X No  
□ Possible  
□ Not Applicable 

Probable 
environmental 
document type 

 

□Yes X No  
□ Possible  
□ Not Applicable  

Major/Minor/Minimal 
classification 

 

□Yes X No  
□ Possible  
□ Not Applicable 

Schedule  

□Yes X No  
□ Possible  
□ Not Applicable 

Budget  
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Cultural Resources Literature Review 
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Historic Structures within Study Area 

OHI 
Present 
Name 

Former 
Name Address City/Township Style Use Date UTM   

CLE0053006 Rose House 
A Conklin 
House 947 Old SR 74 Glen Este Vernacular 

Single 
Dwelling 1865 16 736670 4331300 

CLE0052906 
William 
Jones Bldg null 951 Old SR 74 Glen Este Vernacular 

Unknown 
Use 1860 16 736710 4331280 

CLE0067606 null 
West 
Property 1378 Old SR 174 

Union 
(Township of) Vernacular 

Single 
Dwelling 1945 16 739690 4329575 

CLE0067807 
Hunt 
Property 

Darby 
Property Stonelick-Olive Branch Rd 

Batavia 
(Township of) Vernacular Barn 1840 16 739960 4329800 

CLE0067907 
Potrafke 
Property 

Hunt 
Property 

4409 Stonelick-Olive 
Branch Rd 

Batavia 
(Township of) Vernacular 

Single 
Dwelling 1865 16 740275 4330120 

CLE0068007 
Hunt 
Property 

Darby 
Property Stonelick-Olive Branch Rd 

Batavia 
(Township of) Vernacular 

Single 
Dwelling 1945 16 740285 4330155 

CLE0057907 
Lake Allyn of 
Camp Allyn 

Lake for CG 
& P Power 
Plant Amelia-Olive Branch Rd 

Batavia 
(Township of) null 

Other 
Use 1902 16 739950 4329275 

 
 
 
 
Archaeological Sites within Study Area 

OAI No. Name Township 
Time 
Period Type UTM     

CT0596 
 

Batavia Prehistoric Open Site 16 740510 4330290 

CT0597 
 

Batavia Prehistoric Open Site 16 740100 4330470 

CT0547 
 

Batavia Prehistoric Open Site 16 739650 4329380 

CT0548 
 

Batavia Historic Open Site 16 739640 4329460 

CT0581 
 

Batavia Prehistoric Open Site 16 738760 4329620 

CT0170 
Wiederhold Mound / Pfarr 
Site Batavia Prehistoric Open Site 16 739460 4331300 

CT0172 Wiederhold Site Batavia Prehistoric Open Site 16 739435 4331138 
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APPENDIX C 

 

Floodplain Insurance Map 

Non-Attainment Area Map 

ODOT MS4 Regulated Map 

Sole Source Acquifer Map 

Total Maximum Daily Load Rating 
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APPENDIX D 

 

ESA Hazardous Materials Literature Review 
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APPENDIX E 

 

Geotechnical Red Flag Report 
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APPENDIX F 

 

National Park Service listing for Clermont County 
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