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CHAPTER 1 
INTRODUCTION 

 
A.  PURPOSE OF STUDY 
 
 The purpose of this study is to determine the need and justification for a new 
interchange on Interstate 40 (I-40) to serve the future development along O’Neil Road to 
the north of the Pleasant Grove community and just south of Newport in Cocke County, 
Tennessee.   
 

This report analyzes the existing and projected traffic operations for the design 
years of 2007 and 2027.  Additional analyses and design concepts within this document 
include right-of-way (ROW) requirements, construction estimates, land use impacts, 
functional plans and environmental concerns.  This study was initiated at the request of 
State Senator Tommy Haun, State Representative Ronnie Davis and County Executive 
Charles Moore.   
 
B.  DESCRIPTION OF PROJECT LOCATION 
 
 The study area consists of the I-40 corridor south of the City of Newport in Cocke 
County, Tennessee.  The proposed interchange is located approximately 800’ north of the 
existing O’Neil Road overpass along I-40 between Exit 435 (US 321, SR 32) and Exit 
440 (SR 73).  This segment of I-40 is north of the Great Smoky Mountains National Park 
and to the west of the Cherokee National Forest.   
 

I-40 is a four-lane interstate highway serving as a major east-west traffic artery 
connecting locally the cities of Knoxville, Tennessee and Asheville, North Carolina.  The 
alignment of I-40 generally follows a north-south direction in the vicinity of the study 
area.   

 
O’Neil Road is a two-lane substandard local road that generally follows an east-

west direction.  The location of the proposed O’Neil Road interchange is approximately 
3.3 miles south of I-40 Exit 435 and 1.71 miles north of I-40 Exit 440.   

 
The general study area is shown on the Cocke County Highway Map in Figure 1.  

The project location is shown on the USGS Newport Quadrangle Map in Figure 2.  
 

C.  BACKGROUND 
 
 The general area of the proposed interchange is sparsely developed with farming 
operations and residential housing.  The City of Newport, located just to the north of the 
proposed interchange, contains the majority of the commercial and retail development 
that supports the area.  The development of the 1000-plus acres surrounding the proposed 
interchange has the potential to accommodate a variety of land uses and create a base for 
economic development and jobs in the area (refer to Appendix A for the conceptual land 
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use plan).  The Newport Utilities have committed to providing appropriate services to the 
area. 

An “Access Justification Study” was prepared for this location in 1975 to serve a 
proposed recreational park.  The proposed park, called “Seven Peaks Entertainment Park” 
was to be located on a 700-acre site adjacent to I-40.  The park was to consist of live 
shows, rides, and exhibits; and attract some 1.3 million visitors per year.  Due to 
problems with financing the proposed park was never constructed. 
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CHAPTER 2 
PRELIMINARY PLANNING DATA 

 
A.  LAND USE 
 
 The proposed interchange is located south of the City of Newport and just north 
of the existing O’Neil Road overpass.  The prevailing landscape of the study area consists 
of rolling countryside.  The project site is located amidst mostly agricultural and 
undeveloped land uses.  There is a golf course and some residential homes located along 
the I-40 corridor between Exit 435 and Exit 440.   A farmhouse and several barns are 
located in the northeast quadrant of the proposed interchange.  The west bank of the 
Pigeon River is located near the southeast quadrant of the proposed interchange.  The 
northwest and southwest quadrants consist of open fields and a local access road running 
parallel and adjacent to I-40.  The 100-year floodplain encroaches onto the eastern edge 
of the proposed interchange and on the section of proposed O’Neil Road along the Pigeon 
River. 
 
 The proposed development is located in the vicinity of the proposed interchange 
and encompasses 1000 plus acres.  Land uses include retail, restaurants, residential 
housing, motels, golf course, offices and professional space, and RV/camping sites. A 
concept plan for the area surrounding the proposed interchange, shows a 103,000 square 
foot antique mall, 500,000 square foot of retail, 15,000 square foot restaurant and 140-
room motel, all located in the northeast quadrant of the proposed interchange.  In the 
northwest quadrant of the proposed interchange, the concept plan shows 800,000 square 
foot of retail and a professional office building.  In the southwest quadrant, the concept 
plan shows 450,000 square foot of retail, 20,000 square foot restaurant, 200,000 square 
foot convenience center, 192 RV/camping sites, and residential housing.  To the west of 
I-40 and the proposed development surrounding the proposed interchange, there is a 250-
acre site with a golf course, 85,000 square foot clubhouse, and 185 residential units 
(condos and single-family). 
 

This conceptual development is shown on parcels located on both sides of I-40 in 
the vicinity of the proposed interchange.  These parcels would require rezoning from 
agricultural to their respective land use. 
 
B.  TRAFFIC SERVED 
 
 The realignment and improvement of O’Neil Road is anticipated in conjunction 
with the proposed interchange and the corresponding proposed development of the area.  
Initially, O’Neil Road will be improved to a 3-lane typical section with additional lanes 
added at the intersections and provisions made for a future 5-lane typical section.  The 
structure over I-40 will be designed and constructed to accommodate a 5-lane typical 
section, however it will be striped and marked for 3-lanes with one travel lane in each 
direction and a left turn lane (as shown on sheet 3 of the functionals).  The transition from 
the 3-lane typical section to the 5-lane typical section will be dependent on the timing and  
level of development around the proposed interchange.  This improvement of O’Neil 
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Road will facilitate regional east-west travel by serving as a connector between US 
Highway 321/State Route 32 and State Route 73.   
 

Traffic was generated for this study based on the conceptual land use plan 
included in Appendix A under separate cover.  Traffic projections include the phased 
2007 and total 2027 forecast for the existing system without the proposed development; 
the phased 2007 and total 2027 forecast traffic for the existing system with the proposed 
development and the phased 2007 and total 2027 traffic for the proposed system 
(including proposed interchange) with the proposed development.  Figures 3 – 5 show 
the average daily traffic (ADT) volumes for the various conditions in the project area.  
All of the traffic data, including peak hour volumes and turning movement sheets, are 
provided in Appendix B under separate cover. 
 

With the existing roadway system and without the proposed development, the 
2007 ADT volume on I-40 between Exit 435 and Exit 440 is 27,640.  In the design year, 
2027, the ADT volume is projected to increase to 44,220.  Refer to Figure 3. 

 
Under the second scenario, the existing system with the proposed development, 

the 2007 and 2027 ADT volumes on I-40 between Exit 435 and Exit 440 are the same as 
without the proposed development.  All of the proposed development traffic accesses the 
development via SR 32 and SR 73 utilizing the interchanges at Exit 435 and Exit 440.  
Therefore, the actual traffic volumes on I-40 between the two interchanges are projected 
to remain the same, since no improvements have been made to the interstate, i.e. new 
interchange.  Refer to Figure 4. 

 
For the proposed system with the proposed development, the phased 2007 ADT 

volume for the section of I-40 between Exit 435 (SR 32) and the proposed interchange 
with O’Neil Road is 41,170 and the 2027 ADT is projected to be 78,850.  For the section 
of I-40 between the proposed O’Neil Road interchange and Exit 440 (SR 73), the phased 
2007 ADT is projected to be 33,790 and the 2027 ADT is projected to be 59,960.  Refer 
to Figure 5.  
 
C.  PROPOSED INTERCHANGE AND DESIGN ALTERNATIVES 
 
 Based on the current land use plan, physical constraints, and analysis conducted 
for this project, a full diamond interchange is proposed at O’Neil Road and I-40.  The 
previous “Access Justification Study” completed in 1975, studied the construction of a 
trumpet interchange and a diamond interchange.  At the preliminary stages of this study, 
these two alternative designs along with partial cloverleaf interchange types were 
discussed and considered.  Based on the forecast traffic and the development land use 
plan, a partial cloverleaf design would require more right-of-way than the diamond 
interchange with only slight operational improvements.  The trumpet interchange 
configuration that was discussed in the previous study does not accommodate all of the 
traffic movements required by the development land use plan.  Therefore, the trumpet 
interchange was eliminated from consideration. 
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 Currently, O’Neil Road is a two-lane substandard local road that primarily gives 
access to the sparsely developed residential and farming area.  Improvements to O’Neil 
Road will be required with the construction of the proposed interchange at I-40 and the 
development of the surrounding area, based on the conceptual development land use plan 
shown in Appendix A. O’Neil Road will be improved to three-12’ lanes through the 
interchange with additional lanes as required at the intersections, and improved to two-
12’ travel lanes both east and west of the proposed interchange.  The two lane cross 
section will be continued to the east and west to intersections with SR 32 and SR 73. 
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D.  ENVIRONMENTAL CONCERNS 
 
 While detailed environmental technical studies were not conducted for this phase 
of the interchange study, preliminary investigations were done to identify site-specific 
environmentally sensitive areas for historic, archaeological, and ecological 
considerations.  A detailed environmental assessment (EA) will be required in subsequent 
development phases pursuant FHWA/NEPA requirements.  The detailed EA will 
specifically address the impact of the proposed interchange and include further 
coordination with resource agencies as well as public involvement.  The “Checklist of 
Determinants for Location Study” is shown on page 13. 
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INTERSTATE 40 AT O’NEIL ROAD 
 

CHECKLIST OF DETERMINANTS FOR LOCATION STUDY 
 

 If preliminary field reviews indicate the presence of any of the following 
facilities or ESE categories, place a “X” in the blank opposite the item. Where more 
than one alternate is to be considered, place its letter designation in the blank. 
 
1.  Agricultural land usage ................................................................................... ___X     
 
2.  Airport (existing or proposed) ........................................................................ ___X_    
 
3.  Commercial area, shopping center (proposed) .............................................    _ X_    
 
4.  Floodplains .......................................................................................................   __X__   
 
5.  Forested land ....................................................................................................    _____ 
 
6.  Historical, archaeological, cultural, or natural landmark, or cemeteries ..    _____    
 
7.  Industrial park, factory ...................................................................................  ______ 
 
8.  Institutional usage's 
     a.  School or other educational institution.....................................................  ______    
     b.  Church or other religious institution ........................................................  ______   
     c.  Hospital or other medical facility ..............................................................  _____   
     d.  Public building, e.g., fire station................................................................  ____     
     e.  Defense installation .....................................................................................    _____     
 
9.  Recreational usage’s 
     a.  Park or recreational area, State Natural Area.........................................    ____   
     b.  Wildlife refuge or wildlife management area...........................................  ___       
 
10. Residential establishment...............................................................................    ____    
 
11. Urban area, town, city, or community ..........................................................    _____    
 
12. Waterway, lake, pond, river, stream, spring, wetland ................................    _X_    

Permit required: Coast Guard      __   Section 404   __     Section 10        __ 
TVA Section 26a review        __NPDES        __  
Aquatic Resource Alteration Permit        __Class V Injection Wells        __ 

 
13. Location coordinated with local officials ......................................................    _X_    
 
14. Railroad Crossings..........................................................................................    ____    
 
15. Hazardous Material Site.................................................................................    ____    
   (Underground Storage Tanks - U.S.T.) 
 
16. Other                               .................................................................................     ___    



CHAPTER 3 
ENGINEERING INVESTIGATIONS 

 
A.  TRAFFIC OPERATIONS 
 
Operational Characteristics 
 Capacity analyses were conducted on the various development/improvement 
scenarios as discussed in Chapter 2, Section B for both the 2007 and the 2027 forecast 
years.  Analyses were conducted on ramps, freeway sections, two-way stop controlled 
intersections, two-lane highways and multilane highways.  As defined in the TRB 
Highway Capacity Manual 2000, level of service for each of these facilities is shown in 
the following tables: 
 

TABLE 1 
MERGE AND DIVERGE AREAS (RAMPS) 

 

 
 

TABLE 2 
BASIC FREEWAY SEGMENTS 

 

 
 

 
TABLE 3 

TWO-WAY STOP-CONTROLLED INTERSECTIONS 

 

 15



TABLE 4 
TWO-LANE HIGHWAYS (CLASS I) 

 

 
 

TABLE 5 
MULTILANE HIGHWAYS 

 

 
  
 
The criteria defined in the above tables for each of the facilities was applied using the 
latest version of the Highway Capacity Software to determine the level of service for 
each of the scenarios. 
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Highway Capacity Analysis Results 
  

In the existing system without the proposed development scenario, the capacity 
analyses were conducted on the adjacent interchanges at Exit 435 and Exit 440 (ramps 
and ramp intersections), the freeway segment between the interchanges, on the section of 
SR 32 between I-40 at Exit 435 and SR 73, on the SR 73 between SR 32 and I-40 at Exit 
440, on SR 73 to the east of I-40, and the intersection of SR 32 and SR 73.  For the 
existing system with the proposed development, the capacity analyses were conducted on 
the same facilities as the scenario above.  Additional analyses included the intersections 
of O’Neil Road with SR 32 and O’Neil Road with SR 73.  The third and final 
development/improvement scenario was the proposed system (new interchange) with the 
proposed development.  Capacity analyses were conducted on the same facilities as the 
first two, with additional analysis on the new interchange (ramps and ramp intersections) 
and the freeway segments between Exit 435 and the proposed interchange and Exit 440 
and the proposed interchange.   

 
The results of the analyses for all three-development scenarios are summarized in 

Table 6 and in Figures 6 - 8.  The HCS analyses are contained in Appendix C. 
 
 As shown in the table, for the existing system without proposed development, the 
facilities that are operating at a poor level of service (less than LOS D) with 2007 traffic 
volumes are the two-way stop controlled intersections of the ramp termini at SR 32.  The 
facilities operating at a poor level of service in 2027 include those from the 2007 analysis 
and, the intersection of SR 32 and SR 73, the I-40 westbound freeway segment, the I-40 
westbound off-ramp at SR 73 and one direction of the multilane section of SR 32 to the 
southwest of I-40.   
 

For the existing system with proposed development, in 2007, the same two 
intersections as with the first scenario plus the two-way stop controlled intersections of 
SR 32 at SR 73 and SR 32 at O’Neil are operating at an unacceptable level of service 
(less than LOS D).  In the 2027 PM peak analysis, all of the facilities that are operating 
poorly in 2007, plus the I-40 eastbound off-ramp at SR 32, I-40 westbound on-ramp at 
SR 32, I-40 westbound off-ramp at SR 73, the I-40 westbound freeway segment, the two-
way stop controlled intersections at the ramp termini at SR 73 and I-40, the two-lane 
sections along SR 32, the two-lane sections of O’Neil Road and SR 73 between SR 32 
and I-40, and the multilane section of SR 32 near I-40.   

 
 The final development scenario of the proposed system with proposed 
development had few capacity deficiencies in 2007.  The only unacceptable level of 
service results in 2007 are the two-way stop controlled intersections of SR 32 at the ramp 
termini of I-40, the intersection of SR 32 at SR 73, and the intersection of O’Neil Road at 
the westbound ramp termini of I-40.  As for the analyses of 2027, the majority of the 
facilities operate at an unacceptable level of service in the PM peak period. 
 
 The analyses showed several of the poorly operating facilities were the two-way 
stop controlled intersections at the I-40 ramp termini.  Based on the traffic volumes and 
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geometrics, in order to improve these locations, warrants for signalization should be 
studied.  Primarily, the proposed roadway system (with proposed interchange and 
signalization at some intersections) should be able to accommodate the development 
traffic in 2007, but may have deficiencies in 2027 at the freeway segments and ramps on 
the interchanges due to the projected increase in traffic volumes.  
 
Facility Design Life 
 
 The design life of a specific roadway facility is defined by the number of years 
into the future the facility operates satisfactorily (better than LOS F) considering 
increases in traffic demand volumes.  Generally, the design life can be determined by 
using the projected traffic volumes for future years given an annualized growth rate.  For 
a project of this nature, not only does the background traffic and subsequent annual 
growth have to be considered but also the increase in proposed development traffic.  
Therefore, to determine the actual projected traffic on a given facility, the background 
traffic and the annual growth must be combined with the proposed project traffic.  In 
order to estimate the proposed project traffic, it was assumed the increase in development 
traffic would be linear from the 2007 phased traffic to the 2027 buildout year of the 
development.  The yearly calculated proposed project traffic was added to the 
background plus annual growth traffic to determine a volume for each year between 2007 
and 2027.  These yearly volumes were used to determine the design life of each failing 
facility.   
 
  As shown in Table 6, several facilities failed based on the HCS analysis 
conducted for the three scenarios.  The design life for each of these facilities was 
determined using the capacity software and the results are shown in Table 7.   
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TABLE 6 
HIGHWAY CAPACITY ANALYSIS RESULTS 

 
Existing System w/out 
Proposed Development 

Existing System with 
Proposed Development 

Proposed System with 
Proposed Development 

2007 2027   2007 2027 2007 2027
Facility       Type AM PM AM PM AM PM AM PM AM PM AM PM

I-40 EB Off-ramp at SR 32 Ramp & ramp area B B C D B C C F B   C C F 
I-40 EB On-ramp at SR 32             Ramp & ramp area B B B C B B B C B C C F 
I-40 WB Off-ramp at SR 32 Ramp & ramp area B B B D B B B D B C C F 
I-40 WB On-ramp at SR 32 Ramp & ramp area B C B D B C C F B   C C F 
I-40 EB Off-ramp at SR 73 Ramp & ramp area B C C D B C C D B C C F 
I-40 EB On-ramp at SR 73 Ramp & ramp area B B C D B C C D B C C D 
I-40 WB Off-ramp at SR 73 Ramp & ramp area B C C E B      C C F B C C F 
I-40 WB On-ramp at SR 73 Ramp & ramp area B C C D B C C D B C C F 
I-40 EB Off-ramp at O’Neil Ramp & ramp area         B   B C F 
I-40 EB On-ramp at O’Neil Ramp & ramp area         B    B C D
I-40 WB Off-ramp at O’Neil Ramp & ramp area         B   C C E 
I-40 WB On-ramp at O’Neil Ramp & ramp area         B   C C F 
I-40 Eastbound – SR 32 to 
SR 73 

Basic Freeway 
Segment 

B        B C D B B C D     

I-40 Westbound – SR 73 to 
SR 32 

Basic Freeway 
Segment 

B      C C E B C C E     

I-40 EB – SR 32 to O’Neil Basic Freeway 
Segment 

        B   C D F 

I-40 WB – SR 32 to O’Neil Basic Freeway 
Segment 

        B   D C F 

I-40 EB – SR 73 to O’Neil Basic Freeway 
Segment 

        B   C C F 

I-40 WB – SR 73 to O’Neil Basic Freeway 
Segment 

        B   C C F 
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TABLE 6 
HIGHWAY CAPACITY ANALYSIS RESULTS 

(CONTINUED) 
Existing System w/out 
Proposed Development 

Existing System with 
Proposed Development 

Proposed System with 
Proposed Development 

2007 2027   2007 2027 2007 2027
Facility       Type AM PM AM PM AM PM AM PM AM PM AM PM

SR 32 and I-40 EB Ramps Two-way Stop F            F F * F * F * F * F *
SR 32 and I-40 WB Ramps Two-way Stop C F         F * D * * * C F F *
SR 32 and SR 73 Two-way Stop C C F        F D F F F C F F F
SR 73 and I-40 EB Ramps Two-way Stop B B B D B C C F B   B B F 
SR 73 and I-40 WB Ramps Two-way Stop B B B D B C D F B   C C F 
SR 32 and O’Neil Two-way Stop     C F       F * C C E F
SR 73 and O’Neil Two-way Stop     B       B B F B B B D
O’Neil and I-40 EB Ramps Two-way Stop         A   C C F 
O’Neil and I-40 WB Ramps Two-way Stop         B F D * 
SR 32 – SR 73 to O’Neil Two-lane Highway C C D D D D E     * D D D E 
SR 32 – O’Neil to Morrell Two-lane Highway D D D D D D E      * C C D D
SR 73 – SR 32 to I-40 Two-lane Highway B C C D C C C E C    C C D
SR 73 – I-40 to O’Neil Two-lane Highway B C C D B C C D B C C D 
O’Neil – West of I-40 Two-lane Highway B B B B A B C E B   D D * 
O’Neil – East of I-40 Two-lane Highway B B B B A B C E A   B C E 
SR 32 – Morrell to I-40 Multilane Highway B/A C/C C/B D/E B/B      D/D C/C F/F B/A C/C C/B D/E 

* The asterisk is used in the Highway Capacity Software to represent an oversaturated condition that exceeds the criteria for level of 
service F. 
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TABLE 7 
FACILITY DESIGN LIFE 

 
Existing System w/out 
Proposed Development 

Existing System with 
Proposed Development 

Proposed System with 
Proposed Development 

Facility     Type AM PM AM PM AM PM
I-40 EB Off-ramp at SR 32 Ramp & ramp area    2025  2026 
I-40 EB On-ramp at SR 32 Ramp & ramp area      2026 
I-40 WB Off-ramp at SR 32 Ramp & ramp area      2019 
I-40 WB On-ramp at SR 32 Ramp & ramp area    2023  2023 
I-40 EB Off-ramp at SR 73 Ramp & ramp area      2026 
I-40 EB On-ramp at SR 73 Ramp & ramp area       
I-40 WB Off-ramp at SR 73 Ramp & ramp area    2025  2025 
I-40 WB On-ramp at SR 73 Ramp & ramp area      2022 
I-40 EB Off-ramp at O’Neil Ramp & ramp area      2024 
I-40 EB On-ramp at O’Neil Ramp & ramp area       
I-40 WB Off-ramp at O’Neil Ramp & ramp area       
I-40 WB On-ramp at O’Neil Ramp & ramp area      2021 
I-40 Eastbound – SR 32 to 
SR 73 

Basic Freeway 
Segment 

      

I-40 Westbound – SR 73 to 
SR 32 

Basic Freeway 
Segment 

      

I-40 EB – SR 32 to O’Neil Basic Freeway 
Segment 

     2017 

I-40 WB – SR 32 to O’Neil Basic Freeway 
Segment 

     2013 

I-40 EB – SR 73 to O’Neil Basic Freeway 
Segment 

     2023 

I-40 WB – SR 73 to O’Neil Basic Freeway 
Segment 

     2018 
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TABLE 7 
FACILITY DESIGN LIFE 

(CONTINUED) 
 

Existing System w/out 
Proposed Development 

Existing System with 
Proposed Development 

Proposed System with 
Proposed Development 

Facility     Type AM PM AM PM AM PM
SR 32 and I-40 EB Ramps Two-way Stop Failed Before 2007 Failed Before 2007 Failed Before 2007 
SR 32 and I-40 WB Ramps Two-way Stop 2014 Failed

Before 2007
   2009 Failed

Before 2007
2013 Failed

Before 2007
SR 32 and SR 73 Two-way Stop 2016      2014 2009 Failed

Before 2007
2012 Failed

Before 2007
SR 73 and I-40 EB Ramps Two-way Stop    2016  2026 
SR 73 and I-40 WB Ramps Two-way Stop    2012  2017 
SR 32 and O’Neil Two-way Stop   2010  Failed

Before 2007
 2014 

SR 73 and O’Neil Two-way Stop    2026   
O’Neil and I-40 EB Ramps Two-way Stop      2011 
O’Neil and I-40 WB Ramps Two-way Stop      Failed 

Before 2007
SR 32 – SR 73 to O’Neil Two-lane Highway    2022   
SR 32 – O’Neil to Morrell Two-lane Highway    2015   
SR 73 – SR 32 to I-40 Two-lane Highway       
SR 73 – I-40 to O’Neil Two-lane Highway       
O’Neil – West of I-40 Two-lane Highway      2015 
O’Neil – East of I-40 Two-lane Highway       
SR 32 – Morrell to I-40 Multilane Highway    2016   

* The shaded blocks represent the facilities that did not fail based on the HCS analysis, therefore having a projected service life 
greater than the 20-year design horizon.  The year shown in the other blocks represent the projected year prior to failure of the facility. 
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B.  COST 
 
 The total estimated construction cost (excluding right-of-way) for the recommended 
full diamond interchange is $6,676,000.  Additionally, it is estimated to cost $952,000 
(excluding right-of-way) to construct the improvements to O’Neil Road and other access 
roads.  The estimated right-of-way cost for the interchange improvements is $905,000 and 
the O’Neil Road improvements are $219,000.  The owner/developer of the land has stated 
that all right-of-way required for the construction of the interchange and other necessary 
roadway improvements resulting from the interchange will be donated to the appropriate 
agency.  However, the estimated right-of-way cost has been determined and is included in 
this study.  Since there is no existing development in the general area of the proposed 
interchange, there are no estimated utility costs associated with the interchange improvement.  
Therefore, the total project cost is estimated to be $8,752,000.  The cost data sheets are 
contained on pages 27 and 28 of the report with corresponding details in the Appendix D. 
 
C.  ACCESS ANALYSIS 
  
 This study has been developed in accordance with the Federal Highway 
Administration’s (FHWA) policy for granting new or modified interstate access.  The FHWA 
national policy was originally issued in 1990, and was revised in February 1998.  Section 111 
of Title 23, United States Code (23 USC 111) requires that proposed new or revised interstate 
access must be approved by the FHWA.   
 

The FHWA Policy Statement reads, “It is in the national interest to maintain the 
Interstate System to provide the highest level of service in terms of safety and mobility.  
Adequate control of access is critical to providing such service.”  The FHWA policy states 
that new or revised access points to the existing Interstate System should satisfy eight 
requirements.  These eight requirements are discussed below with appropriate discussion for 
this proposed interchange. 

 
 
1. The existing interchanges and/or local roads and streets in the corridor can neither 

provide the necessary access nor be improved to satisfactorily accommodate the design-
year traffic demands while at the same time providing the access intended by the 
proposal. 

 
If the full development proposed for the 1000+ acres is constructed, O’Neil Road and the 
other local roads cannot accommodate the development traffic out to SR 32 (US Highway 
321).  Another connection to a main roadway is required to handle the forecasted traffic 
of the development.  This connection would be the proposed interchange. 

 26



Route: Interchange at Interstate 40 and O'Neil Road
Alternate Interchange Only
Description: From:  n/a

To:  n/a
County: Cocke
Length:  ± Miles
Date:

Right-of-Way
Land, Improvements and Damages  (22.5 Acres) 900,000$        
Incidentals  (2 Tracts) 5,000$            
Relocation Payments (0 Residences) -$                    
                                     (0 Businesses) -$                    

*Total Right-of-Way Cost 905,000$          
*Right-of-way to be donated

Utility Relocation
Reimbursable -$                    
Non-Reimbursable -$                    

Total Utility Cost $0

Construction Cost
Clear and Grubbing 30,000$          
Earthwork 930,000$        
Pavement Removal 15,000$          
Drainage (including Erosion Control) 175,000$        
Structures 2,160,000$     
Railroad Crossing or Separation -$                    
Paving 1,250,000$     
Interchanges -$                    
Maintenance of Traffic 100,000$        
Topsoil 65,000$          
Seeding 15,000$          
Sodding -$                    
Signing 70,000$          
Lighting -$                    
Signalization -$                    
Fence 30,000$          
Guardrail 60,000$          
Rip Rap or Slope Protection -$                    
Other Construction Items (8.5%) 417,000$        
Mobilization 245,000$        

Total Construction Cost 5,562,000$       

10% Engineering and Cont. 557,000$          
Total Construction Cost w/ Engineering and Cont. 6,119,000$       

10% Preliminary Engineering 557,000$          

TOTAL COST 7,581,000$       

CONSTRUCTION COST ESTIMATE

June 2, 2003



Route: Interchange at Interstate 40 and O'Neil Road
Alternate O'Neil Road Improvements
Description: From:  3000' West of Eastbound I-40 Ramp Termini

To:  1000' East of Westbound I-40 Ramp Termini
County: Cocke
Length: 0.92  ± Miles
Date:

Right-of-Way
Land, Improvements and Damages  (5.4 Acres) 216,000$        
Incidentals  (1 Tracts) 3,000$            
Relocation Payments (0 Residences) -$                    
                                     (0 Businesses) -$                    

*Total Right-of-Way Cost 219,000$          
* Right-of-way to be donated

Utility Relocation
Reimbursable -$                    
Non-Reimbursable -$                    

Total Utility Cost $0

Construction Cost
Clear and Grubbing 10,000$          
Earthwork 105,000$        
Pavement Removal 15,000$          
Drainage (including Erosion Control) 50,000$          
Structures -$                    
Railroad Crossing or Separation -$                    
Paving 425,000$        
Interchanges -$                    
Maintenance of Traffic 25,000$          
Topsoil 30,000$          
Seeding 10,000$          
Sodding -$                    
Signing 5,000$            
Lighting -$                    
Signalization -$                    
Fence -$                    
Guardrail 20,000$          
Rip Rap or Slope Protection -$                    
Other Construction Items (8.5%) 59,000$          
Mobilization 38,000$          

Total Construction Cost 792,000$          

10% Engineering and Cont. 80,000$            
Total Construction Cost w/ Engineering and Cont. 872,000$          

10% Preliminary Engineering 80,000$            

TOTAL COST 1,171,000$       

CONSTRUCTION COST ESTIMATE

June 2, 2003



 
2. All reasonable alternatives for design options, location, and transportation system 

management type improvements (such as ramp metering, mass transit, and HOV 
facilities) have been assessed and provided for if currently justified, or provisions are 
included for accommodating such facilities if a future need is identified. 
 
At the preliminary study stages of this project, alternative schemes were discussed and 
design alternatives considered in the previous report were reviewed.  Those alternative 
schemes consisted of: 
 

1. A trumpet-type interchange oriented to the west; 
2. Improving existing interchanges to the east and west; 
3. Improving the local road network; and 
4. Construction of a diamond interchange with a connector route to SR 32 to 

the west and a connector route to SR 73 to the east. 
 

Alternative 4 was chosen as the appropriate design scheme for this location due to the 
proposed development plans and making logical connections to the state highway system. 
 
The general area surrounding the proposed interchange is rural with the exception of the 
City of Newport.  Due to the characteristics of the area, the low population density, and 
the proximity to no major metropolitan area, ramp metering, mass transit and HOV lanes 
are currently not applicable for this area. 
 

 
3. The proposed access point does not have a significant adverse impact on the safety and 

operation of the Interstate facility based on an analysis of current and future traffic.  
The operational analysis for existing conditions shall, particularly in urbanized areas, 
include an analysis of sections of Interstate to and including at least the first adjacent 
existing or proposed interchange on each side.  Crossroads and other roads and streets 
shall be included in the analysis to the extent necessary to assure their ability to collect 
and distribute traffic to and from the interchange with the new or revised access points. 

 
The operational analyses of the projected phased 2007and projected 2027 traffic under 
three roadway development scenarios were made on the section of I-40, the adjacent 
interchanges (including ramps, ramp termini intersections, and cross street mainlines), 
and the local network intersections that would be impacted by the additional traffic with 
the development of the land and construction of the interchange. 
 
The results of the operational analyses are discussed in Chapter 3 of this report and the 
data sheets are contained in the Appendix. 

 
4. The proposed access connects to a public road only and will provide for all traffic 

movements.  Less than “full interchanges” for special purpose access for transit 
vehicles, for HOV’s, or into park and ride lots may be considered on a case-by-case 
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basis.  The proposed access will be designed to meet or exceed current standards for 
Federal-aid projects on the Interstate System. 

 
The proposed interchange is a full diamond interchange and will provide for all traffic 
movements.  The recommended interchange design will meet all American Association of 
State Highway and Transportation Officials (AASHTO) criteria, including “A Policy on 
Geometric Design of Highways and Streets” and “A Policy on Design Standards – 
Interstate System”. 
 

 
5. The proposal considers and is consistent with local and regional land use and 

transportation plans.  Prior to final approval, all requests for new or revised access 
must be consistent with the metropolitan and or statewide transportation plan, as 
appropriate, the applicable provisions of 23 CFR part 450 and transportation 
conformity requirements of 40 CFR parts 51 and 93. 

 
As discussed previously in the report, the undeveloped land surrounding the proposed 
interchange has the potential to accommodate a variety of land uses and stimulate the 
economic growth of this area.  The construction of the proposed interchange is vital to 
the development of the land and stimulating economic growth.  Local officials, including 
planning and zoning agencies fully support the proposed interchange.  The Newport 
Utilities have committed to supplying the utility network to the proposed development.   
 

 
6. In areas where the potential exists for future multiple interchange additions, all 

requests for new or revised access are supported by a comprehensive Interstate network 
study with recommendations that address all proposed and desired access within the 
context of a long-term plan. 

 
Due to the topography of the area, the locations of existing interchanges and the 
limitations due to the National Parks surrounding this location, there is no potential for 
future multiple interchange additions on I-40 near the proposed interchange. 

 
 
7. The request for a new or revised access generated by new or expanded development 

demonstrates appropriate coordination between the development and related or 
otherwise required transportation system improvements. 

 
The primary objective of the proposed interchange is to provide safe and adequate 
facilities for the projected traffic volumes generated by the development planned for the 
area surrounding the interchange.  Without the proposed interchange, the proposed 
development will not have access to a main roadway network to adequately disperse the 
traffic and minimize congestion. 
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8. The request for new or revised access contains information relative to the planning 
requirements and the status of the environmental processing of the proposal. 

 
This proposal has been coordinated closely with local officials and meets the planning 
requirements for projects in rural areas.  A preliminary environmental site assessment 
was conducted as part of this study.  As shown in the “Checklist of Determinants for 
Location Study,” the preliminary site assessment did not reveal the presence of any 
environmentally sensitive areas for historic, archeological and ecological considerations.  
A more detailed environmental assessment will be conducted in a later phase, if the 
proposed interchange is found to be warranted and compatible with Interstate System 
requirements.  
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CHAPTER 4 
SUMMARY AND CONCLUSION 

 
This study was conducted in accordance with the requirements outlined in the Federal 

Highway Administration’s Policy Statement “Additional Interchanges to the Interstate 
System”, Federal Register Vol. 63, No. 28, dated February 11, 1998. 
 

The development of the 1000-plus acres surrounding the proposed interchange has 
the potential to accommodate a variety of land uses and create a base for economic 
development and jobs in the area, however this is dependent on direct access to I-40 near the 
current location of the O’Neil Road overpass.  This study analyzed the traffic operations on 
the mainline of I-40 along with the adjacent interchange operations.  As shown in Chapter 3, 
Section A, the analyses show some deficiencies in the future (2027) result.  However, some 
of these deficiencies can be corrected with intersection signalization and other minor 
improvements.  The proposed full-diamond interchange will serve the future traffic demands 
created by the proposed development. 

 
The construction of the proposed interchange and the connections of O’Neil Road 

through the development to SR 32 and SR 73 is an essential part of the overall transportation 
network with the inclusion of the proposed development. 

 
Based on the information and analyses contained in this report, it is recommended 

that the additional access point to serve the proposed development near the existing O’Neil 
Road overpass be approved as part of the Interstate Highway System. 
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2007 Existing System without 
Proposed Development 



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1217           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              246            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     178            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1217        246         178       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                338         68          49        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1413        286         207       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1413   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1413          4800            No                    
      Fi   F                                                                   
     v                     1413          4400            No                    
      12                                                                       
     v  = v - v            1127          4800            No                    
      FO   F   R                                                               
     v                     286           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1673           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1673        474         318       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                465         132         88        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1943        550         369       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1943   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1943          4800            No                    
      Fi   F                                                                   
     v                     1943          4400            No                    
      12                                                                       
     v  = v - v            1393          4800            No                    
      FO   F   R                                                               
     v                     550           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           971            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              178            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     246            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        971         178         246       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                270         49          68        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1127        207         286       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1127   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1334          4800            No                    
      FO                                                                       
     v                     1334          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.304                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1199           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     474            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1199        318         474       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                333         88          132       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1392        369         550       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1392   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1761          4800            No                    
      FO                                                                       
     v                     1761          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.312                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                            
                   HCS2000: Ramps and Ramp Junctions Release 4.1b           
                                                                            
                                                                            
PBS&J                                                                       
Two International Plaza Drive                                               
Suite 810                                                                   
Nashville, TN 37217                                                         
Phone:  615-399-0298                       Fax:  615-399-0361               
E-mail:  http://www.pbsj.com                                                
                                                                            

Diverge Analysis
                                                                            
Analyst:                GGB                                                 
Agency/Co.:             PBSJ                                                
Date performed:         10/21/2002                                          
Analysis time period:   AM DHV                                              
Freeway/dir or travel:  I-40 WB                                             
Junction:               SR 32                                               
Jurisdiction:                                                               
Analysis Year:          2007                                                
Description:  Existing System w/o Prop. Devel.                              
                                                                            

Freeway Data
                                                                            
Type of analysis                            Diverge                         
Number of lanes in freeway                  2                               
Free-flow speed on freeway                  70.0           mph              
Volume on freeway                           1049           vph              
                                                                            

Off Ramp Data
                                                                            
Side of freeway                             Right                           
Number of lanes in ramp                     1                               
Free-Flow speed on ramp                     45.0           mph              
Volume on ramp                              257            vph              
Length of first accel/decel lane            350            ft               
Length of second accel/decel lane                          ft               
                                                                            

Adjacent Ramp Data (if one exists)
                                                                            
Does adjacent ramp exist?                   Yes                             
Volume on adjacent ramp                     356            vph              
Position of adjacent ramp                   Downstream                      
Type of adjacent ramp                       On                              
Distance to adjacent ramp                   2400           ft               
                                                                            

Conversion to pc/h Under Base Conditions
                                                                            
Junction Components                    Freeway     Ramp        Adjacent     
                                                               Ramp         
Volume, V (vph)                        1049        257         356       vph
Peak-hour factor, PHF                  0.90        0.90        0.90         
Peak 15-min volume, v15                291         71          99        v  
Trucks and buses                       4           4           4         %  
Recreational vehicles                  0           0           0         %  
Terrain type:                          Rolling     Rolling     Rolling      
     Grade                             0.00    %   0.00    %   0.00    %    



     Length                            0.00    mi  0.00    mi  0.00    mi   
Trucks and buses PCE, ET               2.5         2.5         2.5          
Recreational vehicle PCE, ER           2.0         2.0         2.0          
Heavy vehicle adjustment, fHV          0.943       0.943       0.943        
Driver population factor, fP           1.00        1.00        1.00         
Flow rate, vp                          1235        303         419       pcp
                                                                            

Estimation of V12 Diverge Areas
                                                                            
                  L  =    0.00    (Equation 25-8 or 25-9)                   
                   EQ                                                       
                  P  =    1.000   Using Equation  0                         
                   FD                                                       
                  v  = v  + (v - v ) P  =  1235   pc/h                      
                   12   R     F   R   FD                                    
                                                                            

Capacity Checks
                                                                            
                           Actual        Maximum         LOS F?             
     v  = v                1235          4800            No                 
      Fi   F                                                                
     v                     1235          4400            No                 
      12                                                                    
     v  = v - v            932           4800            No                 
      FO   F   R                                                            
     v                     303           2100            No                 
      R                                                                     
                                                                            

Level of Service Determination (if not F)
                                                                            
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.7    pc/mi/
                        R                  12          D                    
Level of service for ramp-freeway junction areas of influence B             
                                                                            

Speed Estimation
                                                                            
Intermediate speed variable,                 D  = 0.325                     
                                              S                             
Space mean speed in ramp influence area,     S  = 61      mph               
                                              R                             
Space mean speed in outer lanes,             S  =  N/A    mph               
                                              0                             
Space mean speed for all vehicles,           S  = 60.9    mph               



                                                                            
                   HCS2000: Ramps and Ramp Junctions Release 4.1b           
                                                                            
                                                                            
PBS&J                                                                       
Two International Plaza Drive                                               
Suite 810                                                                   
Nashville, TN 37217                                                         
Phone:  615-399-0298                       Fax:  615-399-0361               
E-mail:  http://www.pbsj.com                                                
                                                                            

Diverge Analysis
                                                                            
Analyst:                GGB                                                 
Agency/Co.:             PBSJ                                                
Date performed:         10/21/2002                                          
Analysis time period:   PM DHV                                              
Freeway/dir or travel:  I-40 WB                                             
Junction:               SR 32                                               
Jurisdiction:                                                               
Analysis Year:          2007                                                
Description:  Existing System w/o Prop. Devel.                              
                                                                            

Freeway Data
                                                                            
Type of analysis                            Diverge                         
Number of lanes in freeway                  2                               
Free-flow speed on freeway                  70.0           mph              
Volume on freeway                           1812           vph              
                                                                            

Off Ramp Data
                                                                            
Side of freeway                             Right                           
Number of lanes in ramp                     1                               
Free-Flow speed on ramp                     45.0           mph              
Volume on ramp                              349            vph              
Length of first accel/decel lane            350            ft               
Length of second accel/decel lane                          ft               
                                                                            

Adjacent Ramp Data (if one exists)
                                                                            
Does adjacent ramp exist?                   Yes                             
Volume on adjacent ramp                     458            vph              
Position of adjacent ramp                   Downstream                      
Type of adjacent ramp                       On                              
Distance to adjacent ramp                   2400           ft               
                                                                            

Conversion to pc/h Under Base Conditions
                                                                            
Junction Components                    Freeway     Ramp        Adjacent     
                                                               Ramp         
Volume, V (vph)                        1812        349         458       vph
Peak-hour factor, PHF                  0.90        0.90        0.90         
Peak 15-min volume, v15                503         97          127       v  
Trucks and buses                       4           4           4         %  
Recreational vehicles                  0           0           0         %  
Terrain type:                          Rolling     Rolling     Rolling      
     Grade                             0.00    %   0.00    %   0.00    %    



     Length                            0.00    mi  0.00    mi  0.00    mi   
Trucks and buses PCE, ET               2.5         2.5         2.5          
Recreational vehicle PCE, ER           2.0         2.0         2.0          
Heavy vehicle adjustment, fHV          0.943       0.943       0.943        
Driver population factor, fP           1.00        1.00        1.00         
Flow rate, vp                          2134        411         539       pcp
                                                                            

Estimation of V12 Diverge Areas
                                                                            
                  L  =    0.00    (Equation 25-8 or 25-9)                   
                   EQ                                                       
                  P  =    1.000   Using Equation  0                         
                   FD                                                       
                  v  = v  + (v - v ) P  =  2134   pc/h                      
                   12   R     F   R   FD                                    
                                                                            

Capacity Checks
                                                                            
                           Actual        Maximum         LOS F?             
     v  = v                2134          4800            No                 
      Fi   F                                                                
     v                     2134          4400            No                 
      12                                                                    
     v  = v - v            1723          4800            No                 
      FO   F   R                                                            
     v                     411           2100            No                 
      R                                                                     
                                                                            

Level of Service Determination (if not F)
                                                                            
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/
                        R                  12          D                    
Level of service for ramp-freeway junction areas of influence B             
                                                                            

Speed Estimation
                                                                            
Intermediate speed variable,                 D  = 0.335                     
                                              S                             
Space mean speed in ramp influence area,     S  = 61      mph               
                                              R                             
Space mean speed in outer lanes,             S  =  N/A    mph               
                                              0                             
Space mean speed for all vehicles,           S  = 60.6    mph               



                                                                            
                   HCS2000: Ramps and Ramp Junctions Release 4.1b           
                                                                            
                                                                            
PBS&J                                                                       
Two International Plaza Drive                                               
Suite 810                                                                   
Nashville, TN 37217                                                         
Phone:  615-399-0298                       Fax:  615-399-0361               
E-mail:  http://www.pbsj.com                                                
                                                                            

Merge Analysis
                                                                            
Analyst:                GGB                                                 
Agency/Co.:             PBSJ                                                
Date performed:         10/21/2002                                          
Analysis time period:   AM DHV                                              
Freeway/dir or travel:  I-40 WB                                             
Junction:               SR 32                                               
Jurisdiction:                                                               
Analysis Year:          2007                                                
Description:  Existing System w/o Prop. Devel.                              
                                                                            

Freeway Data
                                                                            
Type of analysis                            Merge                           
Number of lanes in freeway                  2                               
Free-flow speed on freeway                  70.0           mph              
Volume on freeway                           792            vph              
                                                                            

On Ramp Data
                                                                            
Side of freeway                             Right                           
Number of lanes in ramp                     1                               
Free-flow speed on ramp                     45.0           mph              
Volume on ramp                              356            vph              
Length of first accel/decel lane            350            ft               
Length of second accel/decel lane                          ft               
                                                                            

Adjacent Ramp Data (if one exists)
                                                                            
Does adjacent ramp exist?                   Yes                             
Volume on adjacent Ramp                     257            vph              
Position of adjacent Ramp                   Upstream                        
Type of adjacent Ramp                       Off                             
Distance to adjacent Ramp                   2400           ft               
                                                                            

Conversion to pc/h Under Base Conditions
                                                                            
Junction Components                    Freeway     Ramp        Adjacent     
                                                               Ramp         
Volume, V (vph)                        792         356         257       vph
Peak-hour factor, PHF                  0.90        0.90        0.90         
Peak 15-min volume, v15                220         99          71        v  
Trucks and buses                       4           4           4         %  
Recreational vehicles                  0           0           0         %  
Terrain type:                          Rolling     Rolling     Rolling      
     Grade                                     %           %           %    



     Length                                    mi          mi          mi   
Trucks and buses PCE, ET               2.5         2.5         2.5          
Recreational vehicle PCE, ER           2.0         2.0         2.0          
Heavy vehicle adjustment, fHV          0.943       0.943       0.943        
Driver population factor, fP           1.00        1.00        1.00         
Flow rate, vp                          933         419         303       pcp
                                                                            

Estimation of V12 Merge Areas
                                                                            
                  L  =    0.00    (Equation 25-2 or 25-3)                   
                   EQ                                                       
                  P  =    1.000   Using Equation  0                         
                   FM                                                       
                  v  = v  (P  ) =  933    pc/h                              
                   12   F   FM                                              
                                                                            

Capacity Checks
                                                                            
                           Actual        Maximum         LOS F?             
     v                     1352          4800            No                 
      FO                                                                    
     v                     1352          4600            No                 
      R12                                                                   
                                                                            

Level of Service Determination (if not F)
                                                                            
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.6    pc/mi
          R                   R           12            A                   
Level of service for ramp-freeway junction areas of influence  B            
                                                                            

Speed Estimation
                                                                            
Intermediate speed variable,                 M  = 0.305                     
                                              S                             
Space mean speed in ramp influence area,     S  = 61.5    mph               
                                              R                             
Space mean speed in outer lanes,             S  =  N/A    mph               
                                              0                             
Space mean speed for all vehicles,           S  = 61.5    mph               

                                                                            



                                                                            
                   HCS2000: Ramps and Ramp Junctions Release 4.1b           
                                                                            
                                                                            
PBS&J                                                                       
Two International Plaza Drive                                               
Suite 810                                                                   
Nashville, TN 37217                                                         
Phone:  615-399-0298                       Fax:  615-399-0361               
E-mail:  http://www.pbsj.com                                                
                                                                            

Merge Analysis
                                                                            
Analyst:                GGB                                                 
Agency/Co.:             PBSJ                                                
Date performed:         10/21/2002                                          
Analysis time period:   PM DHV                                              
Freeway/dir or travel:  I-40 WB                                             
Junction:               SR 32                                               
Jurisdiction:                                                               
Analysis Year:          2007                                                
Description:  Existing System w/o Prop. Devel.                              
                                                                            

Freeway Data
                                                                            
Type of analysis                            Merge                           
Number of lanes in freeway                  2                               
Free-flow speed on freeway                  70.0           mph              
Volume on freeway                           1463           vph              
                                                                            

On Ramp Data
                                                                            
Side of freeway                             Right                           
Number of lanes in ramp                     1                               
Free-flow speed on ramp                     45.0           mph              
Volume on ramp                              458            vph              
Length of first accel/decel lane            350            ft               
Length of second accel/decel lane                          ft               
                                                                            

Adjacent Ramp Data (if one exists)
                                                                            
Does adjacent ramp exist?                   Yes                             
Volume on adjacent Ramp                     349            vph              
Position of adjacent Ramp                   Upstream                        
Type of adjacent Ramp                       Off                             
Distance to adjacent Ramp                   2400           ft               
                                                                            

Conversion to pc/h Under Base Conditions
                                                                            
Junction Components                    Freeway     Ramp        Adjacent     
                                                               Ramp         
Volume, V (vph)                        1463        458         349       vph
Peak-hour factor, PHF                  0.90        0.90        0.90         
Peak 15-min volume, v15                406         127         97        v  
Trucks and buses                       4           4           4         %  
Recreational vehicles                  0           0           0         %  
Terrain type:                          Rolling     Rolling     Rolling      
     Grade                                     %           %           %    



     Length                                    mi          mi          mi   
Trucks and buses PCE, ET               2.5         2.5         2.5          
Recreational vehicle PCE, ER           2.0         2.0         2.0          
Heavy vehicle adjustment, fHV          0.943       0.943       0.943        
Driver population factor, fP           1.00        1.00        1.00         
Flow rate, vp                          1723        539         411       pcp
                                                                            

Estimation of V12 Merge Areas
                                                                            
                  L  =    0.00    (Equation 25-2 or 25-3)                   
                   EQ                                                       
                  P  =    1.000   Using Equation  0                         
                   FM                                                       
                  v  = v  (P  ) =  1723   pc/h                              
                   12   F   FM                                              
                                                                            

Capacity Checks
                                                                            
                           Actual        Maximum         LOS F?             
     v                     2262          4800            No                 
      FO                                                                    
     v                     2262          4600            No                 
      R12                                                                   
                                                                            

Level of Service Determination (if not F)
                                                                            
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.7    pc/mi
          R                   R           12            A                   
Level of service for ramp-freeway junction areas of influence  C            
                                                                            

Speed Estimation
                                                                            
Intermediate speed variable,                 M  = 0.327                     
                                              S                             
Space mean speed in ramp influence area,     S  = 60.8    mph               
                                              R                             
Space mean speed in outer lanes,             S  =  N/A    mph               
                                              0                             
Space mean speed for all vehicles,           S  = 60.8    mph               

                                                                            



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1149           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              79             vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     74             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1149        79          74        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                319         22          21        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1602        110         103       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1602   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1602          4800            No                    
      Fi   F                                                                   
     v                     1602          4400            No                    
      12                                                                       
     v  = v - v            1492          4800            No                    
      FO   F   R                                                               
     v                     110           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.308                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1517           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              189            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     80             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1517        189         80        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                421         53          22        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2115        264         112       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2115   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2115          4800            No                    
      Fi   F                                                                   
     v                     2115          4400            No                    
      12                                                                       
     v  = v - v            1851          4800            No                    
      FO   F   R                                                               
     v                     264           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1070           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              74             vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     79             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1070        74          79        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                297         21          22        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1492        103         110       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1492   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1595          4800            No                    
      FO                                                                       
     v                     1595          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.313                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1328           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              80             vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     189            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1328        80          189       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                369         22          53        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1852        112         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1852   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1964          4800            No                    
      FO                                                                       
     v                     1964          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   18.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           925            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              63             vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     187            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        925         63          187       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                257         18          52        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1290        88          261       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1290   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1290          4800            No                    
      Fi   F                                                                   
     v                     1290          4400            No                    
      12                                                                       
     v  = v - v            1202          4800            No                    
      FO   F   R                                                               
     v                     88            2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.306                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1776           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              95             vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     131            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1776        95          131       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                493         26          36        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2477        132         183       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2477   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2477          4800            No                    
      Fi   F                                                                   
     v                     2477          4400            No                    
      12                                                                       
     v  = v - v            2345          4800            No                    
      FO   F   R                                                               
     v                     132           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           862            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              187            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     63             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        862         187         63        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                239         52          18        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1202        261         88        pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1202   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1463          4800            No                    
      FO                                                                       
     v                     1463          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.311                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/21/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1681           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              131            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     95             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1681        131         95        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                467         36          26        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             
Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2344        183         132       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          



                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2344   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2527          4800            No                    
      FO                                                                       
     v                     2527          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1149 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\f2k2EC.tmp



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 935 pc/h/ln
S 70.0 mi/h
D = vp / S 13.4 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1517 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1235 pc/h/ln
S 70.0 mi/h
D = vp / S 17.6 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1049 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 854 pc/h/ln
S 70.0 mi/h
D = vp / S 12.2 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1812 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1475 pc/h/ln
S 69.9 mi/h
D = vp / S 21.1 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 880 52 126 770 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 977 57 140 855 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 129 0 117 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 143 0 130 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  140    143  130 
C (m) (vph)  690    157  572 
v/c  0.20    0.91  0.23 
95% queue length  0.76    6.50  0.87 
Control Delay  11.5    106.9  13.1 
LOS  B    F  B 
Approach Delay -- --  62.2 
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 1617 104 214 1487 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1796 115 237 1652 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 175 0 299 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 194 0 332 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  237    194  332 
C (m) (vph)  332    17  313 
v/c  0.71    11.41  1.06 
95% queue length  5.20    25.03  12.41 
Control Delay  38.8      105.5 
LOS  E    F  F 
Approach Delay -- --   
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 152 857 0 0 846 204 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 168 952 0 0 940 226 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 50 0 207 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 55 0 230 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 168  55  230    
C (m) (vph) 719  130  530    
v/c 0.23  0.42  0.43    
95% queue length 0.90  1.84  2.17    
Control Delay 11.5  51.6  16.9    
LOS B  F  C    
Approach Delay -- -- 23.6  
Approach LOS -- -- C  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 230 1562 0 0 1609 228 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 255 1735 0 0 1787 253 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 92 0 257 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 102 0 285 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 255  102  285    
C (m) (vph) 339  13  292    
v/c 0.75  7.85  0.98    
95% queue length 5.85  13.88  9.91    
Control Delay 41.7    85.7    
LOS E  F  F    
Approach Delay -- --   
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 345 88 0 0 59 74 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 383 97 0 0 65 82 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 109 0 296 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 121 0 328 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 383     121  328 
C (m) (vph) 1506     217  985 
v/c 0.25     0.56  0.33 
95% queue length 1.02     3.02  1.47 
Control Delay 8.2     40.7  10.5 
LOS A     E  B 
Approach Delay -- --  18.6 
Approach LOS -- --  C 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 233 122 0 0 165 136 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 258 135 0 0 183 151 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 151 0 268 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 167 0 297 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 258     167  297 
C (m) (vph) 1362     269  847 
v/c 0.19     0.62  0.35 
95% queue length 0.70     3.79  1.58 
Control Delay 8.3     38.0  11.5 
LOS A     E  B 
Approach Delay -- --  21.1 
Approach LOS -- --  C 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period AM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 EB 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 0 146 51 23 102 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 162 56 25 113 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 48 0 31 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 53 0 34 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  25    53  34 
C (m) (vph)  1268    604  926 
v/c  0.02    0.09  0.04 
95% queue length  0.06    0.29  0.11 
Control Delay  7.9    11.5  9.0 
LOS  A    B  A 
Approach Delay -- --  10.6 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period PM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 EB ramps North/South Street:   SR 73 
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 0 230 43 37 204 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 255 47 41 226 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 92 0 97 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 102 0 107 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  41    102  107 
C (m) (vph)  1178    433  801 
v/c  0.03    0.24  0.13 
95% queue length  0.11    0.90  0.46 
Control Delay  8.2    15.9  10.2 
LOS  A    C  B 
Approach Delay -- --  13.0 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period AM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 106 88 0 0 93 81 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 117 97 0 0 103 90 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 32 0 31 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 35 0 34 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 117  35  34    
C (m) (vph) 1351  490  920    
v/c 0.09  0.07  0.04    
95% queue length 0.28  0.23  0.12    
Control Delay 7.9  12.9  9.1    
LOS A  B  A    
Approach Delay -- -- 11.0  
Approach LOS -- -- B  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/21/2002 
Analysis Time Period PM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 64 258 0 0 181 67 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 71 286 0 0 201 74 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 60 0 35 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 66 0 38 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 71  66  38    
C (m) (vph) 1260  394  719    
v/c 0.06  0.17  0.05    
95% queue length 0.18  0.60  0.17    
Control Delay 8.0  16.0  10.3    
LOS A  C  B    
Approach Delay -- -- 13.9  
Approach LOS -- -- B  
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    824     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  1046    pc/h                    
Highest directional split proportion (note-2)  523     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.7     mi/h                    
Average travel speed, ATS                      31.4    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                1008   pc/h       
Highest directional split proportion (note-2)                504               
Base percent time-spent-following, BPTSF                     58.8   %          
Adj.for directional distribution and no-passing zones, fd/np 10.7              
Percent time-spent-following, PTSF                           69.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.33              
Peak 15-min vehicle-miles of travel, VMT15                   687     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2472    veh-mi    
Peak 15-min total travel time, TT15                          21.9    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    788     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  1001    pc/h                    
Highest directional split proportion (note-2)  501     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.8     mi/h                    
Average travel speed, ATS                      31.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                964    pc/h       
Highest directional split proportion (note-2)                482               
Base percent time-spent-following, BPTSF                     57.1   %          
Adj.for directional distribution and no-passing zones, fd/np 11.3              
Percent time-spent-following, PTSF                           68.4   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.31              
Peak 15-min vehicle-miles of travel, VMT15                   657     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2364    veh-mi    
Peak 15-min total travel time, TT15                          20.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1000    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1139    pc/h                    
Highest directional split proportion (note-2)  570     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.5     mi/h                    
Average travel speed, ATS                      30.8    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.985             
Two-way flow rate,(note-1) vp                                1200   pc/h       
Highest directional split proportion (note-2)                600               
Base percent time-spent-following, BPTSF                     65.2   %          
Adj.for directional distribution and no-passing zones, fd/np 8.5               
Percent time-spent-following, PTSF                           73.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.36              
Peak 15-min vehicle-miles of travel, VMT15                   833     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3000    veh-mi    
Peak 15-min total travel time, TT15                          27.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1000    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1139    pc/h                    
Highest directional split proportion (note-2)  570     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.5     mi/h                    
Average travel speed, ATS                      30.8    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.985             
Two-way flow rate,(note-1) vp                                1200   pc/h       
Highest directional split proportion (note-2)                600               
Base percent time-spent-following, BPTSF                     65.2   %          
Adj.for directional distribution and no-passing zones, fd/np 8.5               
Percent time-spent-following, PTSF                           73.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.36              
Peak 15-min vehicle-miles of travel, VMT15                   833     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3000    veh-mi    
Peak 15-min total travel time, TT15                          27.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    330     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  571     pc/h                    
Highest directional split proportion (note-2)  343     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      34.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                503    pc/h       
Highest directional split proportion (note-2)                302               
Base percent time-spent-following, BPTSF                     35.7   %          
Adj.for directional distribution and no-passing zones, fd/np 17.7              
Percent time-spent-following, PTSF                           53.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.18              
Peak 15-min vehicle-miles of travel, VMT15                   220     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     792     veh-mi    
Peak 15-min total travel time, TT15                          6.5     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    574     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  729     pc/h                    
Highest directional split proportion (note-2)  365     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.3     mi/h                    
Average travel speed, ATS                      33.2    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                702    pc/h       
Highest directional split proportion (note-2)                351               
Base percent time-spent-following, BPTSF                     46.0   %          
Adj.for directional distribution and no-passing zones, fd/np 15.2              
Percent time-spent-following, PTSF                           61.3   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.23              
Peak 15-min vehicle-miles of travel, VMT15                   383     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1378    veh-mi    
Peak 15-min total travel time, TT15                          11.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    293     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.797                           
Two-way flow rate,(note-1) vp                  575     pc/h                    
Highest directional split proportion (note-2)  345     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      34.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.880             
Two-way flow rate,(note-1) vp                                480    pc/h       
Highest directional split proportion (note-2)                288               
Base percent time-spent-following, BPTSF                     34.4   %          
Adj.for directional distribution and no-passing zones, fd/np 17.9              
Percent time-spent-following, PTSF                           52.3   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.18              
Peak 15-min vehicle-miles of travel, VMT15                   366     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1319    veh-mi    
Peak 15-min total travel time, TT15                          10.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    541     veh/h                                      
Directional split       55  /   45  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  745     pc/h                    
Highest directional split proportion (note-2)  410     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.3     mi/h                    
Average travel speed, ATS                      33.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                694    pc/h       
Highest directional split proportion (note-2)                382               
Base percent time-spent-following, BPTSF                     45.7   %          
Adj.for directional distribution and no-passing zones, fd/np 15.0              
Percent time-spent-following, PTSF                           60.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.23              
Peak 15-min vehicle-miles of travel, VMT15                   676     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2435    veh-mi    
Peak 15-min total travel time, TT15                          20.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 887 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 
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7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k3FE.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 541
Speed, S (mi/h) 47.5
D (pc/mi/ln) 11.4
LOS B

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k3FE.tmp



MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 887 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k3FD.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 514
Speed, S (mi/h) 47.5
D (pc/mi/ln) 10.8
LOS A

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1786 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 
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 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 999
Speed, S (mi/h) 47.5
D (pc/mi/ln) 21.0
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1786 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1036
Speed, S (mi/h) 47.5
D (pc/mi/ln) 21.8
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV and PM DHV                                      
Highway                 O'Neil Road                                            
From/To                 SR 32 to SR 73                                         
Jurisdiction                                                                   
Analysis Year           2007                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       2.0     ft     Peak-hour factor, PHF       0.90           
Lane width           9.0     ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    200     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  346     pc/h                    
Highest directional split proportion (note-2)  208     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          4.8     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           37.7    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      32.2    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                305    pc/h       
Highest directional split proportion (note-2)                183               
Base percent time-spent-following, BPTSF                     23.5   %          
Adj.for directional distribution and no-passing zones, fd/np 17.2              
Percent time-spent-following, PTSF                           40.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.11              
Peak 15-min vehicle-miles of travel, VMT15                   167     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     600     veh-mi    
Peak 15-min total travel time, TT15                          5.2     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 

2027 Existing System without 
Proposed Development 



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1947           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              394            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     285            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1947        394         285       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                541         109         79        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2261        457         331       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2261   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2261          4800            No                    
      Fi   F                                                                   
     v                     2261          4400            No                    
      12                                                                       
     v  = v - v            1804          4800            No                    
      FO   F   R                                                               
     v                     457           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2677           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     509            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2677        758         509       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                744         211         141       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3108        880         591       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3108   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3108          4800            No                    
      Fi   F                                                                   
     v                     3108          4400            No                    
      12                                                                       
     v  = v - v            2228          4800            No                    
      FO   F   R                                                               
     v                     880           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   28.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.377                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1553           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              285            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     394            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1553        285         394       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                431         79          109       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1803        331         457       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1803   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2134          4800            No                    
      FO                                                                       
     v                     2134          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1919           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              509            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1919        509         758       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                533         141         211       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2228        591         880       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2819          4800            No                    
      FO                                                                       
     v                     2819          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1679           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              412            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     570            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1679        412         570       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                466         114         158       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1977        485         671       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1977   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1977          4800            No                    
      Fi   F                                                                   
     v                     1977          4400            No                    
      12                                                                       
     v  = v - v            1492          4800            No                    
      FO   F   R                                                               
     v                     485           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2899           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              558            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     734            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2899        558         734       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                805         155         204       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3414        657         864       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3414   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3414          4800            No                    
      Fi   F                                                                   
     v                     3414          4400            No                    
      12                                                                       
     v  = v - v            2757          4800            No                    
      FO   F   R                                                               
     v                     657           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1267           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              570            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     412            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1267        570         412       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                352         158         114       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1492        671         485       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1492   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2163          4800            No                    
      FO                                                                       
     v                     2163          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.323                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2341           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              734            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     558            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2341        734         558       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                650         204         155       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2757        864         657       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2757   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3621          4800            No                    
      FO                                                                       
     v                     3621          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   31.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.435                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1838           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              127            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     118            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1838        127         118       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                511         35          33        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2563        177         165       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2563   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2563          4800            No                    
      Fi   F                                                                   
     v                     2563          4400            No                    
      12                                                                       
     v  = v - v            2386          4800            No                    
      FO   F   R                                                               
     v                     177           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.314                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2428           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     128            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2428        301         128       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                674         84          36        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3386        420         178       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3386   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3386          4800            No                    
      Fi   F                                                                   
     v                     3386          4400            No                    
      12                                                                       
     v  = v - v            2966          4800            No                    
      FO   F   R                                                               
     v                     420           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1711           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              118            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     127            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1711        118         127       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                475         33          35        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2386        165         177       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2386   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2551          4800            No                    
      FO                                                                       
     v                     2551          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2127           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              128            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2127        128         301       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                591         36          84        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2966        178         420       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2966   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3144          4800            No                    
      FO                                                                       
     v                     3144          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   28.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.384                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1482           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              102            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     299            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1482        102         299       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                412         28          83        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2067        142         417       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2067   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2067          4800            No                    
      Fi   F                                                                   
     v                     2067          4400            No                    
      12                                                                       
     v  = v - v            1925          4800            No                    
      FO   F   R                                                               
     v                     142           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.311                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System w/o Prop. Devel.                                 
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2842           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     209            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2842        152         209       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                789         42          58        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3963        212         291       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3963   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3963          4800            No                    
      Fi   F                                                                   
     v                     3963          4400            No                    
      12                                                                       
     v  = v - v            3751          4800            No                    
      FO   F   R                                                               
     v                     212           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   36.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1380           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              299            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     102            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1380        299         102       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                383         83          28        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1924        417         142       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1924   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2341          4800            No                    
      FO                                                                       
     v                     2341          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/23/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System wo Prop. Devel.                                  
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2690           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              209            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2690        209         152       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                747         58          42        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3751        291         212       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3751   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4042          4800            No                    
      FO                                                                       
     v                     4042          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.0-   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.516                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1838 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1496 pc/h/ln
S 69.8 mi/h
D = vp / S 21.4 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2

7/16/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\8HY0AIV0.htm



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2428 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1976 pc/h/ln
S 65.3 mi/h
D = vp / S 30.3 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1679 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1367 pc/h/ln
S 70.0 mi/h
D = vp / S 19.5 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 GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 10/21/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Existing System w/o Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2899 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 2359 pc/h/ln
S 54.9 mi/h
D = vp / S 43.0 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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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 1408 84 201 1232 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1564 93 223 1368 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 207 0 187 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 230 0 207 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  223    230  207 
C (m) (vph)  409    39  389 
v/c  0.55    5.90  0.53 
95% queue length  3.17    27.06  3.01 
Control Delay  23.9      24.3 
LOS  C    F  C 
Approach Delay -- --   
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 2588 166 343 2378 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 2875 184 381 2642 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 279 0 479 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 310 0 532 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  381    310  532 
C (m) (vph)  123    0  146 
v/c  3.10      3.64 
95% queue length  36.20      52.08 
Control Delay         
LOS  F    F  F 
Approach Delay -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 243 1372 0 0 1352 327 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 270 1524 0 0 1502 363 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 81 0 331 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 90 0 367 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 270  90  367    
C (m) (vph) 437  25  343    
v/c 0.62  3.60  1.07    
95% queue length 4.06  11.15  13.33    
Control Delay 25.7    104.0    
LOS D  F  F    
Approach Delay -- -- 377.5  
Approach LOS -- -- F  

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 1 of 1Two-Way Stop Control

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\...



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 369 2498 0 0 2574 365 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 410 2775 0 0 2860 405 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 147 0 411 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 163 0 456 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 410  163  456    
C (m) (vph) 126  0  130    
v/c 3.25    3.51    
95% queue length 39.40    44.59    
Control Delay         
LOS F  F  F    
Approach Delay -- --   
Approach LOS -- --   
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 510 141 0 0 95 118 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 566 156 0 0 105 131 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 174 0 438 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 193 0 486 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 566     193  486 
C (m) (vph) 1456     93  936 
v/c 0.39     2.08  0.52 
95% queue length 1.88     16.81  3.07 
Control Delay 9.0     593.4  12.9 
LOS A     F  B 
Approach Delay -- --  177.9 
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 338 195 0 0 263 218 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 375 216 0 0 292 242 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 242 0 388 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 268 0 431 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 375     268  431 
C (m) (vph) 1242     128  736 
v/c 0.30     2.09  0.59 
95% queue length 1.28     22.06  3.85 
Control Delay 9.1     574.3  16.6 
LOS A     F  C 
Approach Delay -- --  230.4 
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 EB 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 0 234 81 37 163 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 260 90 41 181 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 77 0 50 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 85 0 55 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  41    85  55 
C (m) (vph)  1130    443  849 
v/c  0.04    0.19  0.06 
95% queue length  0.11    0.70  0.21 
Control Delay  8.3    15.0+  9.5 
LOS  A    C  A 
Approach Delay -- --  12.9 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   I-40 EB ramps North/South Street:   SR 73 
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 0 368 69 59 327 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 408 76 65 363 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 147 0 154 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 163 0 171 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  65    163  171 
C (m) (vph)  1005    257  671 
v/c  0.06    0.63  0.25 
95% queue length  0.21    3.90  1.01 
Control Delay  8.8    40.5  12.2 
LOS  A    E  B 
Approach Delay -- --  26.0 
Approach LOS -- --  D 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 170 141 0 0 148 129 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 188 156 0 0 164 143 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 52 0 50 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 57 0 55 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 188  57  55    
C (m) (vph) 1226  307  852    
v/c 0.15  0.19  0.06    
95% queue length 0.54  0.67  0.21    
Control Delay 8.5  19.4  9.5    
LOS A  C  A    
Approach Delay -- -- 14.5  
Approach LOS -- -- B  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System wo Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 102 413 0 0 290 107 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 113 458 0 0 322 118 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 96 0 56 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 106 0 62 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 113  106  62    
C (m) (vph) 1094  216  573    
v/c 0.10  0.49  0.11    
95% queue length 0.34  2.45  0.36    
Control Delay 8.7  36.7  12.0    
LOS A  E  B    
Approach Delay -- -- 27.6  
Approach LOS -- -- D  
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1240    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1440    pc/h                    
Highest directional split proportion (note-2)  720     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.0     mi/h                    
Average travel speed, ATS                      29.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1378   pc/h       
Highest directional split proportion (note-2)                689               
Base percent time-spent-following, BPTSF                     70.2   %          
Adj.for directional distribution and no-passing zones, fd/np 6.4               
Percent time-spent-following, PTSF                           76.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.45              
Peak 15-min vehicle-miles of travel, VMT15                   1033    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3720    veh-mi    
Peak 15-min total travel time, TT15                          35.6    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1186    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1378    pc/h                    
Highest directional split proportion (note-2)  689     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.1     mi/h                    
Average travel speed, ATS                      29.4    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1318   pc/h       
Highest directional split proportion (note-2)                659               
Base percent time-spent-following, BPTSF                     68.6   %          
Adj.for directional distribution and no-passing zones, fd/np 7.1               
Percent time-spent-following, PTSF                           75.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.43              
Peak 15-min vehicle-miles of travel, VMT15                   988     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3558    veh-mi    
Peak 15-min total travel time, TT15                          33.6    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1500    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1709    pc/h                    
Highest directional split proportion (note-2)  855     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.9     mi/h                    
Average travel speed, ATS                      27.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1667   pc/h       
Highest directional split proportion (note-2)                834               
Base percent time-spent-following, BPTSF                     76.9   %          
Adj.for directional distribution and no-passing zones, fd/np 4.9               
Percent time-spent-following, PTSF                           81.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.53              
Peak 15-min vehicle-miles of travel, VMT15                   1250    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     4500    veh-mi    
Peak 15-min total travel time, TT15                          46.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1500    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1709    pc/h                    
Highest directional split proportion (note-2)  855     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.9     mi/h                    
Average travel speed, ATS                      27.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1667   pc/h       
Highest directional split proportion (note-2)                834               
Base percent time-spent-following, BPTSF                     76.9   %          
Adj.for directional distribution and no-passing zones, fd/np 4.9               
Percent time-spent-following, PTSF                           81.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.53              
Peak 15-min vehicle-miles of travel, VMT15                   1250    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     4500    veh-mi    
Peak 15-min total travel time, TT15                          46.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    528     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  671     pc/h                    
Highest directional split proportion (note-2)  403     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.5     mi/h                    
Average travel speed, ATS                      33.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                646    pc/h       
Highest directional split proportion (note-2)                388               
Base percent time-spent-following, BPTSF                     43.3   %          
Adj.for directional distribution and no-passing zones, fd/np 15.8              
Percent time-spent-following, PTSF                           59.1   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.21              
Peak 15-min vehicle-miles of travel, VMT15                   352     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1267    veh-mi    
Peak 15-min total travel time, TT15                          10.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    918     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  1166    pc/h                    
Highest directional split proportion (note-2)  583     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.5     mi/h                    
Average travel speed, ATS                      30.7    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                1123   pc/h       
Highest directional split proportion (note-2)                562               
Base percent time-spent-following, BPTSF                     62.7   %          
Adj.for directional distribution and no-passing zones, fd/np 9.4               
Percent time-spent-following, PTSF                           72.1   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.36              
Peak 15-min vehicle-miles of travel, VMT15                   612     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2203    veh-mi    
Peak 15-min total travel time, TT15                          19.9    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    468     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  645     pc/h                    
Highest directional split proportion (note-2)  387     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.6     mi/h                    
Average travel speed, ATS                      33.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                600    pc/h       
Highest directional split proportion (note-2)                360               
Base percent time-spent-following, BPTSF                     41.0   %          
Adj.for directional distribution and no-passing zones, fd/np 17.0              
Percent time-spent-following, PTSF                           58.0   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.20              
Peak 15-min vehicle-miles of travel, VMT15                   585     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2106    veh-mi    
Peak 15-min total travel time, TT15                          17.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/23/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    866     veh/h                                      
Directional split       55  /   45  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  1193    pc/h                    
Highest directional split proportion (note-2)  656     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.4     mi/h                    
Average travel speed, ATS                      30.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                1111   pc/h       
Highest directional split proportion (note-2)                611               
Base percent time-spent-following, BPTSF                     62.3   %          
Adj.for directional distribution and no-passing zones, fd/np 9.2               
Percent time-spent-following, PTSF                           71.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.37              
Peak 15-min vehicle-miles of travel, VMT15                   1083    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3897    veh-mi    
Peak 15-min total travel time, TT15                          35.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1419 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k64B.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 866
Speed, S (mi/h) 47.5
D (pc/mi/ln) 18.2
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1419 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 
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7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k64A.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 823
Speed, S (mi/h) 47.5
D (pc/mi/ln) 17.3
LOS B

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 2857 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k662.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1598
Speed, S (mi/h) 46.7
D (pc/mi/ln) 34.2
LOS D

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/23/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System w/o Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 2857 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1658
Speed, S (mi/h) 46.4
D (pc/mi/ln) 35.7
LOS E

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV and PM DHV                                      
Highway                 O'Neil Road                                            
From/To                 SR 32 to SR 73                                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System wo Prop. Devel.                                   
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       2.0     ft     Peak-hour factor, PHF       0.90           
Lane width           9.0     ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    320     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  553     pc/h                    
Highest directional split proportion (note-2)  332     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          4.8     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           37.7    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      30.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                488    pc/h       
Highest directional split proportion (note-2)                293               
Base percent time-spent-following, BPTSF                     34.9   %          
Adj.for directional distribution and no-passing zones, fd/np 17.8              
Percent time-spent-following, PTSF                           52.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.17              
Peak 15-min vehicle-miles of travel, VMT15                   267     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     960     veh-mi    
Peak 15-min total travel time, TT15                          8.7     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 

2007 Existing System with 
Proposed Development 



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1311           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              340            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     178            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1311        340         178       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                364         94          49        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1522        395         207       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1522   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1522          4800            No                    
      Fi   F                                                                   
     v                     1522          4400            No                    
      12                                                                       
     v  = v - v            1127          4800            No                    
      FO   F   R                                                               
     v                     395           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.334                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2002           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              803            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     318            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2002        803         318       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                556         223         88        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2325        932         369       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2325   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2325          4800            No                    
      Fi   F                                                                   
     v                     2325          4400            No                    
      12                                                                       
     v  = v - v            1393          4800            No                    
      FO   F   R                                                               
     v                     932           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.382                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           971            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              178            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     340            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        971         178         340       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                270         49          94        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1127        207         395       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1127   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1334          4800            No                    
      FO                                                                       
     v                     1334          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.6    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.304                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 -  Revised                                        
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1199           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              318            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     803            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1199        318         803       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                333         88          223       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1392        369         932       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1392   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1761          4800            No                    
      FO                                                                       
     v                     1761          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.312                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1049           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              257            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     419            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1049        257         419       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                291         71          116       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1235        303         493       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1235   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1235          4800            No                    
      Fi   F                                                                   
     v                     1235          4400            No                    
      12                                                                       
     v  = v - v            932           4800            No                    
      FO   F   R                                                               
     v                     303           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   11.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.325                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1812           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              349            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     782            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1812        349         782       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                503         97          217       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2134        411         921       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2134   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2134          4800            No                    
      Fi   F                                                                   
     v                     2134          4400            No                    
      12                                                                       
     v  = v - v            1723          4800            No                    
      FO   F   R                                                               
     v                     411           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   19.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           792            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              419            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     257            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        792         419         257       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                220         116         71        v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          933         493         303       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  933    pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1426          4800            No                    
      FO                                                                       
     v                     1426          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.306                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1463           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              782            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     349            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1463        782         349       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                406         217         97        v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1723        921         411       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1723   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2644          4800            No                    
      FO                                                                       
     v                     2644          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1149           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              79             vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     99             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1149        79          99        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                319         22          28        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1602        110         138       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1602   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1602          4800            No                    
      Fi   F                                                                   
     v                     1602          4400            No                    
      12                                                                       
     v  = v - v            1492          4800            No                    
      FO   F   R                                                               
     v                     110           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.308                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1517           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              189            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     205            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1517        189         205       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                421         53          57        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2115        264         286       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2115   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2115          4800            No                    
      Fi   F                                                                   
     v                     2115          4400            No                    
      12                                                                       
     v  = v - v            1851          4800            No                    
      FO   F   R                                                               
     v                     264           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1070           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              99             vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     79             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1070        99          79        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                297         28          22        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1492        138         110       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1492   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1630          4800            No                    
      FO                                                                       
     v                     1630          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.314                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1328           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              205            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     189            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1328        205         189       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                369         57          53        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1852        286         264       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1852   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2138          4800            No                    
      FO                                                                       
     v                     2138          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           961            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              99             vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     187            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        961         99          187       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                267         28          52        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1340        138         261       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1340   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1340          4800            No                    
      Fi   F                                                                   
     v                     1340          4400            No                    
      12                                                                       
     v  = v - v            1202          4800            No                    
      FO   F   R                                                               
     v                     138           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1903           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              222            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     131            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1903        222         131       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                529         62          36        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2654        310         183       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2654   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2654          4800            No                    
      Fi   F                                                                   
     v                     2654          4400            No                    
      12                                                                       
     v  = v - v            2344          4800            No                    
      FO   F   R                                                               
     v                     310           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.326                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/22/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           862            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              187            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     99             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        862         187         99        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                239         52          28        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1202        261         138       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1202   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1463          4800            No                    
      FO                                                                       
     v                     1463          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.311                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1681           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              131            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     222            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1681        131         222       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                467         36          62        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2344        183         310       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2344   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2527          4800            No                    
      FO                                                                       
     v                     2527          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.343                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 4/22/2003  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007 - Revised  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1149 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2

7/16/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\EI59HAQU.htm



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 935 pc/h/ln
S 70.0 mi/h
D = vp / S 13.4 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 4/29/2003  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007 - Revised  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1517 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1235 pc/h/ln
S 70.0 mi/h
D = vp / S 17.6 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 GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 4/22/2003  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007 - Revised  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1049 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 854 pc/h/ln
S 70.0 mi/h
D = vp / S 12.2 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 GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 4/29/2003  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007- Revised  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1812 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1475 pc/h/ln
S 69.9 mi/h
D = vp / S 21.1 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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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 970 52 126 809 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1077 57 140 898 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 129 0 211 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 143 0 234 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  140    143  234 
C (m) (vph)  632    144  555 
v/c  0.22    0.99  0.42 
95% queue length  0.84    7.26  2.08 
Control Delay  12.3    134.1  16.1 
LOS  B    F  C 
Approach Delay -- --  60.9 
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 2075 104 214 1623 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 2305 115 237 1803 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 175 0 628 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 194 0 697 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  237    194  697 
C (m) (vph)  208    0  279 
v/c  1.14      2.50 
95% queue length  11.41      56.85 
Control Delay  153.0      713.0 
LOS  F    F  F 
Approach Delay -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 215 884 0 0 885 204 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 238 982 0 0 983 226 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 50 0 207 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 55 0 230 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 238  55  230    
C (m) (vph) 692  92  518    
v/c 0.34  0.60  0.44    
95% queue length 1.53  2.78  2.25    
Control Delay 12.9  90.4  17.4    
LOS B  F  C    
Approach Delay -- -- 31.5  
Approach LOS -- -- D  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 554 1696 0 0 1745 228 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 615 1884 0 0 1938 253 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 92 0 257 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 102 0 285 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 615  102  285    
C (m) (vph) 295  0  260    
v/c 2.08    1.10    
95% queue length 45.11    12.02    
Control Delay 527.8    125.9    
LOS F  F  F    
Approach Delay -- --   
Approach LOS -- --   
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 393 88 0 0 59 106 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 436 97 0 0 65 117 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 132 0 329 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 146 0 365 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 436     146  365 
C (m) (vph) 1506     179  985 
v/c 0.29     0.82  0.37 
95% queue length 1.21     5.62  1.73 
Control Delay 8.4     79.0  10.8 
LOS A     F  B 
Approach Delay -- --  30.3 
Approach LOS -- --  D 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2007- Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 401 122 0 0 165 250 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 445 135 0 0 183 277 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 264 0 434 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 293 0 482 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 445     293  482 
C (m) (vph) 1362     133  847 
v/c 0.33     2.20  0.57 
95% queue length 1.44     24.49  3.67 
Control Delay 8.9     619.1  14.7 
LOS A     F  B 
Approach Delay -- --  243.2 
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 EB 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 0 146 74 25 134 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 162 82 27 148 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 48 0 31 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 53 0 34 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  27    53  34 
C (m) (vph)  1239    561  886 
v/c  0.02    0.09  0.04 
95% queue length  0.07    0.31  0.12 
Control Delay  8.0    12.1  9.2 
LOS  A    B  A 
Approach Delay -- --  11.0 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 EB ramps North/South Street:   SR 73 
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 0 230 156 49 318 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 255 173 54 353 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 92 0 97 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 102 0 107 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  54    102  107 
C (m) (vph)  1056    316  680 
v/c  0.05    0.32  0.16 
95% queue length  0.16    1.36  0.56 
Control Delay  8.6    21.7  11.3 
LOS  A    C  B 
Approach Delay -- --  16.4 
Approach LOS -- --  C 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 106 88 0 0 95 81 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 117 97 0 0 105 90 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 64 0 35 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 71 0 38 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 117  71  38    
C (m) (vph) 1349  489  920    
v/c 0.09  0.15  0.04    
95% queue length 0.28  0.50  0.13    
Control Delay 7.9  13.6  9.1    
LOS A  B  A    
Approach Delay -- -- 12.0  
Approach LOS -- -- B  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 64 258 0 0 193 67 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 71 286 0 0 214 74 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 174 0 48 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 193 0 53 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 71  193  53    
C (m) (vph) 1246  387  719    
v/c 0.06  0.50  0.07    
95% queue length 0.18  2.69  0.24    
Control Delay 8.1  23.2  10.4    
LOS A  C  B    
Approach Delay -- -- 20.4  
Approach LOS -- -- C  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 417 82 137 405 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 463 91 152 450 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 56 0 94 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 62 0 104 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  152 62  104    
C (m) (vph)  1011 169  597    
v/c  0.15 0.37  0.17    
95% queue length  0.53 1.56  0.63    
Control Delay  9.2 38.2  12.3    
LOS  A E  B    
Approach Delay -- -- 22.0  
Approach LOS -- -- C  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 367 284 465 417 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 407 315 516 463 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 281 0 460 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 312 0 511 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  516 312  511    
C (m) (vph)  875 31  642    
v/c  0.59 10.06  0.80    
95% queue length  3.96 38.19  7.90    
Control Delay  14.8   28.9    
LOS  B F  D    
Approach Delay -- --   
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 6 134 0 0 109 25 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 6 148 0 0 121 27 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 20 0 4 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 22 0 4 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 6      26  
C (m) (vph) 1427      719  
v/c 0.00      0.04  
95% queue length 0.01      0.11  
Control Delay 7.5      10.2  
LOS A      B  
Approach Delay -- --  10.2 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period PM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2007 - revised 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 15 109 0 0 134 86 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 16 121 0 0 148 95 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 83 0 14 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 92 0 15 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 16      107  
C (m) (vph) 1317      661  
v/c 0.01      0.16  
95% queue length 0.04      0.57  
Control Delay 7.8      11.5  
LOS A      B  
Approach Delay -- --  11.5 
Approach LOS -- --  B 
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/24/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    960     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1115    pc/h                    
Highest directional split proportion (note-2)  558     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.6     mi/h                    
Average travel speed, ATS                      31.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                1174   pc/h       
Highest directional split proportion (note-2)                587               
Base percent time-spent-following, BPTSF                     64.4   %          
Adj.for directional distribution and no-passing zones, fd/np 8.8               
Percent time-spent-following, PTSF                           73.1   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.35              
Peak 15-min vehicle-miles of travel, VMT15                   800     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2880    veh-mi    
Peak 15-min total travel time, TT15                          25.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/29/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1349    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1567    pc/h                    
Highest directional split proportion (note-2)  784     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.0     mi/h                    
Average travel speed, ATS                      28.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1499   pc/h       
Highest directional split proportion (note-2)                750               
Base percent time-spent-following, BPTSF                     73.2   %          
Adj.for directional distribution and no-passing zones, fd/np 5.6               
Percent time-spent-following, PTSF                           78.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.49              
Peak 15-min vehicle-miles of travel, VMT15                   1124    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     4047    veh-mi    
Peak 15-min total travel time, TT15                          40.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/24/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1053    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1200    pc/h                    
Highest directional split proportion (note-2)  600     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.4     mi/h                    
Average travel speed, ATS                      30.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1170   pc/h       
Highest directional split proportion (note-2)                585               
Base percent time-spent-following, BPTSF                     64.2   %          
Adj.for directional distribution and no-passing zones, fd/np 8.8               
Percent time-spent-following, PTSF                           73.1   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.38              
Peak 15-min vehicle-miles of travel, VMT15                   878     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3159    veh-mi    
Peak 15-min total travel time, TT15                          28.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/29/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1709    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1947    pc/h                    
Highest directional split proportion (note-2)  974     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.8     mi/h                    
Average travel speed, ATS                      25.3    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1899   pc/h       
Highest directional split proportion (note-2)                950               
Base percent time-spent-following, BPTSF                     81.2   %          
Adj.for directional distribution and no-passing zones, fd/np 3.8               
Percent time-spent-following, PTSF                           84.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.61              
Peak 15-min vehicle-miles of travel, VMT15                   1424    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     5127    veh-mi    
Peak 15-min total travel time, TT15                          56.3    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/24/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    385     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  489     pc/h                    
Highest directional split proportion (note-2)  293     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.9     mi/h                    
Average travel speed, ATS                      34.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                587    pc/h       
Highest directional split proportion (note-2)                352               
Base percent time-spent-following, BPTSF                     40.3   %          
Adj.for directional distribution and no-passing zones, fd/np 17.1              
Percent time-spent-following, PTSF                           57.4   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.15              
Peak 15-min vehicle-miles of travel, VMT15                   257     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     924     veh-mi    
Peak 15-min total travel time, TT15                          7.5     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/29/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    801     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  1017    pc/h                    
Highest directional split proportion (note-2)  509     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.8     mi/h                    
Average travel speed, ATS                      31.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                980    pc/h       
Highest directional split proportion (note-2)                490               
Base percent time-spent-following, BPTSF                     57.7   %          
Adj.for directional distribution and no-passing zones, fd/np 11.1              
Percent time-spent-following, PTSF                           68.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.32              
Peak 15-min vehicle-miles of travel, VMT15                   534     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1922    veh-mi    
Peak 15-min total travel time, TT15                          16.9    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/24/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    299     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.797                           
Two-way flow rate,(note-1) vp                  587     pc/h                    
Highest directional split proportion (note-2)  352     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.7     mi/h                    
Average travel speed, ATS                      33.9    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.880             
Two-way flow rate,(note-1) vp                                490    pc/h       
Highest directional split proportion (note-2)                294               
Base percent time-spent-following, BPTSF                     35.0   %          
Adj.for directional distribution and no-passing zones, fd/np 17.8              
Percent time-spent-following, PTSF                           52.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.18              
Peak 15-min vehicle-miles of travel, VMT15                   374     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1346    veh-mi    
Peak 15-min total travel time, TT15                          11.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/29/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    566     veh/h                                      
Directional split       55  /   45  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  780     pc/h                    
Highest directional split proportion (note-2)  429     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.2     mi/h                    
Average travel speed, ATS                      32.9    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                726    pc/h       
Highest directional split proportion (note-2)                399               
Base percent time-spent-following, BPTSF                     47.2   %          
Adj.for directional distribution and no-passing zones, fd/np 14.2              
Percent time-spent-following, PTSF                           61.4   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.24              
Peak 15-min vehicle-miles of travel, VMT15                   708     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2547    veh-mi    
Peak 15-min total travel time, TT15                          21.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/24/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 West of I-40                                           
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    135     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  233     pc/h                    
Highest directional split proportion (note-2)  140     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.1     mi/h                    
Average travel speed, ATS                      38.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                206    pc/h       
Highest directional split proportion (note-2)                124               
Base percent time-spent-following, BPTSF                     16.6   %          
Adj.for directional distribution and no-passing zones, fd/np 17.2              
Percent time-spent-following, PTSF                           33.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        A                 
Volume to capacity ratio, v/c                                0.07              
Peak 15-min vehicle-miles of travel, VMT15                   113     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     405     veh-mi    
Peak 15-min total travel time, TT15                          2.9     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/29/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    435     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  552     pc/h                    
Highest directional split proportion (note-2)  331     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      35.4    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                532    pc/h       
Highest directional split proportion (note-2)                319               
Base percent time-spent-following, BPTSF                     37.4   %          
Adj.for directional distribution and no-passing zones, fd/np 17.5              
Percent time-spent-following, PTSF                           54.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.17              
Peak 15-min vehicle-miles of travel, VMT15                   363     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1305    veh-mi    
Peak 15-min total travel time, TT15                          10.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/24/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    135     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  233     pc/h                    
Highest directional split proportion (note-2)  140     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.1     mi/h                    
Average travel speed, ATS                      38.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                206    pc/h       
Highest directional split proportion (note-2)                124               
Base percent time-spent-following, BPTSF                     16.6   %          
Adj.for directional distribution and no-passing zones, fd/np 17.2              
Percent time-spent-following, PTSF                           33.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        A                 
Volume to capacity ratio, v/c                                0.07              
Peak 15-min vehicle-miles of travel, VMT15                   113     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     405     veh-mi    
Peak 15-min total travel time, TT15                          2.9     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/29/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2007 - revised                                         
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    435     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  552     pc/h                    
Highest directional split proportion (note-2)  331     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      35.4    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                532    pc/h       
Highest directional split proportion (note-2)                319               
Base percent time-spent-following, BPTSF                     37.4   %          
Adj.for directional distribution and no-passing zones, fd/np 17.5              
Percent time-spent-following, PTSF                           54.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.17              
Peak 15-min vehicle-miles of travel, VMT15                   363     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1305    veh-mi    
Peak 15-min total travel time, TT15                          10.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - revised 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1020 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)
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 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 593
Speed, S (mi/h) 47.5
D (pc/mi/ln) 12.5
LOS B

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/24/2003 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - revised 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1020 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k221.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 592
Speed, S (mi/h) 47.5
D (pc/mi/ln) 12.5
LOS B

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/29/2009 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - Revised 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 2251 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)
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 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1265
Speed, S (mi/h) 47.5
D (pc/mi/ln) 26.6
LOS D

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k244.tmp



MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/29/2009 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - Revised 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 2251 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)
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 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1306
Speed, S (mi/h) 47.5
D (pc/mi/ln) 27.5
LOS D

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2284           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              731            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     285            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2284        731         285       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                634         203         79        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2652        849         331       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2652   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2652          4800            No                    
      Fi   F                                                                   
     v                     2652          4400            No                    
      12                                                                       
     v  = v - v            1803          4800            No                    
      FO   F   R                                                               
     v                     849           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.374                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3803           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1884           vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     509            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3803        1884        509       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1056        523         141       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4416        2188        591       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4416   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4416          4800            No                    
      Fi   F                                                                   
     v                     4416          4400            Yes                   
      12                                                                       
     v  = v - v            2228          4800            Yes                   
      FO   F   R                                                               
     v                     2188          2100            Yes                   
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.495                        
                                              S                                
Space mean speed in ramp influence area,     S  = 56      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 56.1    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1553           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              285            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     731            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1553        285         731       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                431         79          203       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1803        331         849       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1803   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2134          4800            No                    
      FO                                                                       
     v                     2134          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   19.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1919           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              509            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1884           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1919        509         1884      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                533         141         523       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2228        591         2188      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2228   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2819          4800            No                    
      FO                                                                       
     v                     2819          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.355                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1679           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              412            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     827            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1679        412         827       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                466         114         230       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1977        485         974       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1977   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1977          4800            No                    
      Fi   F                                                                   
     v                     1977          4400            No                    
      12                                                                       
     v  = v - v            1492          4800            No                    
      FO   F   R                                                               
     v                     485           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   18.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.342                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2899           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              558            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1899           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2899        558         1899      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                805         155         528       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3414        657         2237      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3414   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3414          4800            No                    
      Fi   F                                                                   
     v                     3414          4400            No                    
      12                                                                       
     v  = v - v            2757          4800            No                    
      FO   F   R                                                               
     v                     657           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   30.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.357                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1267           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              827            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     412            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1267        827         412       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                352         230         114       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1492        974         485       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1492   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2466          4800            No                    
      FO                                                                       
     v                     2466          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2341           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1899           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     558            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2341        1899        558       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                650         528         155       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2757        2237        657       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2757   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4994          4800            Yes                   
      FO                                                                       
     v                     4994          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.865                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1838           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              127            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     217            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1838        127         217       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                511         35          60        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2563        177         303       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2563   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2563          4800            No                    
      Fi   F                                                                   
     v                     2563          4400            No                    
      12                                                                       
     v  = v - v            2386          4800            No                    
      FO   F   R                                                               
     v                     177           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.314                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2428           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              301            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     579            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2428        301         579       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                674         84          161       v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3386        420         807       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  3386   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                3386          4800            No                    
      Fi   F                                                                   
     v                     3386          4400            No                    
      12                                                                       
     v  = v - v            2966          4800            No                    
      FO   F   R                                                               
     v                     420           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   31.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence D                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.336                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1711           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              217            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     127            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1711        217         127       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                475         60          35        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2386        303         177       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2386   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2689          4800            No                    
      FO                                                                       
     v                     2689          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.351                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2127           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              579            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     301            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2127        579         301       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                591         161         84        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2966        807         420       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2966   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3773          4800            No                    
      FO                                                                       
     v                     3773          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1613           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              233            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     299            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1613        233         299       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                448         65          83        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2249        325         417       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2249          4800            No                    
      Fi   F                                                                   
     v                     2249          4400            No                    
      12                                                                       
     v  = v - v            1924          4800            No                    
      FO   F   R                                                               
     v                     325           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3277           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              587            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     209            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3277        587         209       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                910         163         58        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4570        819         291       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4570   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4570          4800            No                    
      Fi   F                                                                   
     v                     4570          4400            Yes                   
      12                                                                       
     v  = v - v            3751          4800            No                    
      FO   F   R                                                               
     v                     819           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.372                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.6    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1380           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              299            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     233            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1380        299         233       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                383         83          65        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1924        417         325       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1924   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2341          4800            No                    
      FO                                                                       
     v                     2341          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/24/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Existing System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2690           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              209            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     587            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2690        209         587       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                747         58          163       v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3751        291         819       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3751   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4042          4800            No                    
      FO                                                                       
     v                     4042          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   35.0-   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.516                        
                                              S                                
Space mean speed in ramp influence area,     S  = 55.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 55.6    mph                  
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 10/24/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1838 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\f2k353.tmp



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1496 pc/h/ln
S 69.8 mi/h
D = vp / S 21.4 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to SR 73  
Date Performed 10/24/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2428 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1976 pc/h/ln
S 65.3 mi/h
D = vp / S 30.3 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 10/24/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1679 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1367 pc/h/ln
S 70.0 mi/h
D = vp / S 19.5 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 73 to SR 32  
Date Performed 10/24/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Existing System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2899 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft
Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.25 I/mi
Number of Lanes, N 2
FFS (measured) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 2359 pc/h/ln
S 54.9 mi/h
D = vp / S 43.0 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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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 1772 84 201 1372 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1968 93 223 1524 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 207 0 524 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 230 0 582 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  223    230  582 
C (m) (vph)  284    16  345 
v/c  0.79    14.38  1.69 
95% queue length  6.10    29.66  35.73 
Control Delay  51.9      348.4 
LOS  F    F  F 
Approach Delay -- --   
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 4237 166 343 2845 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 4707 184 381 3161 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 279 0 1605 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 310 0 1783 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  381    310  1783 
C (m) (vph)  21    0  97 
v/c  18.14      18.38 
95% queue length  47.98      213.88 
Control Delay         
LOS  F    F  F 
Approach Delay -- --   
Approach LOS -- --   
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 500 1479 0 0 1492 327 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 555 1643 0 0 1657 363 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 81 0 331 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 90 0 367 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 555  90  367    
C (m) (vph) 381  0  313    
v/c 1.46    1.17    
95% queue length 28.94    15.58    
Control Delay 246.6    142.4    
LOS F  F  F    
Approach Delay -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 1534 2982 0 0 3041 365 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 1704 3313 0 0 3378 405 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 147 0 411 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 163 0 456 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 1704  163  456    
C (m) (vph) 78  0  85    
v/c 21.85    5.36    
95% queue length 206.35    49.81    
Control Delay         
LOS F  F  F    
Approach Delay -- --   
Approach LOS -- --   
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 682 141 0 0 95 236 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 757 156 0 0 105 262 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 263 0 570 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 292 0 633 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 757     292  633 
C (m) (vph) 1456     42  936 
v/c 0.52     6.95  0.68 
95% queue length 3.14     34.43  5.48 
Control Delay 10.1       16.5 
LOS B     F  C 
Approach Delay -- --  916.0 
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 914 195 0 0 263 610 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 1015 216 0 0 292 677 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 648 0 986 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 720 0 1095 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 1015     720  1095 
C (m) (vph) 1242     5  736 
v/c 0.82     144.00  1.49 
95% queue length 9.94     92.30  52.67 
Control Delay 19.3       243.4 
LOS C     F  F 
Approach Delay -- --   
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 EB 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 0 234 170 47 281 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 260 188 52 312 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 77 0 50 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 85 0 55 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  52    85  55 
C (m) (vph)  1037    331  717 
v/c  0.05    0.26  0.08 
95% queue length  0.16    1.00  0.25 
Control Delay  8.7    19.6  10.4 
LOS  A    C  B 
Approach Delay -- --  16.0 
Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   I-40 EB ramps North/South Street:   SR 73 
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 0 368 475 104 719 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 408 527 115 798 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 147 0 154 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 163 0 171 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  115    163  171 
C (m) (vph)  675    77  378 
v/c  0.17    2.12  0.45 
95% queue length  0.61    14.86  2.28 
Control Delay  11.4    631.2  22.2 
LOS  B    F  C 
Approach Delay -- --  319.4 
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 170 141 0 0 158 129 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 188 156 0 0 175 143 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 170 0 63 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 188 0 70 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 188  188  70    
C (m) (vph) 1214  303  852    
v/c 0.15  0.62  0.08    
95% queue length 0.55  3.87  0.27    
Control Delay 8.5  34.5  9.6    
LOS A  D  A    
Approach Delay -- -- 27.7  
Approach LOS -- -- D  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 102 413 0 0 335 107 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 113 458 0 0 372 118 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 488 0 99 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 542 0 110 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 113  542  110    
C (m) (vph) 1048  201  573    
v/c 0.11  2.70  0.19    
95% queue length 0.36  46.95  0.70    
Control Delay 8.8  813.8  12.8    
LOS A  F  B    
Approach Delay -- -- 678.7  
Approach LOS -- -- F  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 626 292 481 608 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 695 324 534 675 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 225 0 370 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 250 0 411 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  534 250  411    
C (m) (vph)  677 7  440    
v/c  0.79 35.71  0.93    
95% queue length  7.80 33.20  10.73    
Control Delay  27.2   58.8    
LOS  D F  F    
Approach Delay -- --   
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 552 972 1599 628 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 613 1080 1776 697 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 1006 0 1653 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 1117 0 1836 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  1776 1117  1836    
C (m) (vph)  374 0  491    
v/c  4.75   3.74    
95% queue length  178.97   172.13    
Control Delay         
LOS  F F  F    
Approach Delay -- --   
Approach LOS -- --   
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 17 215 0 0 174 90 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 18 238 0 0 193 100 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 68 0 12 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 75 0 13 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 18      88  
C (m) (vph) 1263      538  
v/c 0.01      0.16  
95% queue length 0.04      0.58  
Control Delay 7.9      13.0  
LOS A      B  
Approach Delay -- --  13.0 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Existing System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 45 174 0 0 215 284 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 50 193 0 0 238 315 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 296 0 49 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 328 0 54 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 50      382  
C (m) (vph) 1012      413  
v/c 0.05      0.92  
95% queue length 0.16      10.19  
Control Delay 8.7      59.4  
LOS A      F  
Approach Delay -- --  59.4 
Approach LOS -- --  F 
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1751    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  2034    pc/h                    
Highest directional split proportion (note-2)  1017    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.8     mi/h                    
Average travel speed, ATS                      24.7    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1946   pc/h       
Highest directional split proportion (note-2)                973               
Base percent time-spent-following, BPTSF                     81.9   %          
Adj.for directional distribution and no-passing zones, fd/np 3.6               
Percent time-spent-following, PTSF                           85.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.64              
Peak 15-min vehicle-miles of travel, VMT15                   1459    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     5253    veh-mi    
Peak 15-min total travel time, TT15                          59.1    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    3158    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  3668    pc/h                    
Highest directional split proportion (note-2)  1834    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp                   mi/h                    
Average travel speed, ATS                              mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                3509   pc/h       
Highest directional split proportion (note-2)                1755              
Base percent time-spent-following, BPTSF                     95.4   %          
Adj.for directional distribution and no-passing zones, fd/np -0.9              
Percent time-spent-following, PTSF                           94.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                                          
Volume to capacity ratio, v/c                                1.15              
Peak 15-min vehicle-miles of travel, VMT15                   2632    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     9474    veh-mi    
Peak 15-min total travel time, TT15                                  veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    2085    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  2375    pc/h                    
Highest directional split proportion (note-2)  1188    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.7     mi/h                    
Average travel speed, ATS                      22.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                2317   pc/h       
Highest directional split proportion (note-2)                1159              
Base percent time-spent-following, BPTSF                     87.0   %          
Adj.for directional distribution and no-passing zones, fd/np 2.5               
Percent time-spent-following, PTSF                           89.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.74              
Peak 15-min vehicle-miles of travel, VMT15                   1738    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     6255    veh-mi    
Peak 15-min total travel time, TT15                          78.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    4432    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  5049    pc/h                    
Highest directional split proportion (note-2)  2525    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp                   mi/h                    
Average travel speed, ATS                              mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                4924   pc/h       
Highest directional split proportion (note-2)                2462              
Base percent time-spent-following, BPTSF                     98.7   %          
Adj.for directional distribution and no-passing zones, fd/np -9.8              
Percent time-spent-following, PTSF                           88.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                                          
Volume to capacity ratio, v/c                                1.58              
Peak 15-min vehicle-miles of travel, VMT15                   3693    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     13296   veh-mi    
Peak 15-min total travel time, TT15                                  veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    735     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  933     pc/h                    
Highest directional split proportion (note-2)  560     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.9     mi/h                    
Average travel speed, ATS                      32.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                899    pc/h       
Highest directional split proportion (note-2)                539               
Base percent time-spent-following, BPTSF                     54.6   %          
Adj.for directional distribution and no-passing zones, fd/np 10.8              
Percent time-spent-following, PTSF                           65.4   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.29              
Peak 15-min vehicle-miles of travel, VMT15                   490     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1764    veh-mi    
Peak 15-min total travel time, TT15                          15.3    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1716    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1993    pc/h                    
Highest directional split proportion (note-2)  997     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.8     mi/h                    
Average travel speed, ATS                      25.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1907   pc/h       
Highest directional split proportion (note-2)                954               
Base percent time-spent-following, BPTSF                     81.3   %          
Adj.for directional distribution and no-passing zones, fd/np 3.7               
Percent time-spent-following, PTSF                           85.0   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.62              
Peak 15-min vehicle-miles of travel, VMT15                   1144    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     4118    veh-mi    
Peak 15-min total travel time, TT15                          45.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    491     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  676     pc/h                    
Highest directional split proportion (note-2)  406     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.5     mi/h                    
Average travel speed, ATS                      33.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                630    pc/h       
Highest directional split proportion (note-2)                378               
Base percent time-spent-following, BPTSF                     42.5   %          
Adj.for directional distribution and no-passing zones, fd/np 16.2              
Percent time-spent-following, PTSF                           58.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.21              
Peak 15-min vehicle-miles of travel, VMT15                   614     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2210    veh-mi    
Peak 15-min total travel time, TT15                          18.3    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/24/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    954     veh/h                                      
Directional split       55  /   45  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.922                           
Two-way flow rate,(note-1) vp                  1162    pc/h                    
Highest directional split proportion (note-2)  639     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.5     mi/h                    
Average travel speed, ATS                      30.7    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1060   pc/h       
Highest directional split proportion (note-2)                583               
Base percent time-spent-following, BPTSF                     60.6   %          
Adj.for directional distribution and no-passing zones, fd/np 9.7               
Percent time-spent-following, PTSF                           70.3   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.36              
Peak 15-min vehicle-miles of travel, VMT15                   1193    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     4293    veh-mi    
Peak 15-min total travel time, TT15                          38.9    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1896 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k46E.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1077
Speed, S (mi/h) 47.5
D (pc/mi/ln) 22.7
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/24/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1896 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k46D.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1100
Speed, S (mi/h) 47.5
D (pc/mi/ln) 23.2
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 4450 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k485.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 2556
Speed, S (mi/h) 
D (pc/mi/ln) 
LOS F

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/24/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Exist. System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 4450 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/16/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k484.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 2583
Speed, S (mi/h) 
D (pc/mi/ln) 
LOS F

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    521     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  662     pc/h                    
Highest directional split proportion (note-2)  397     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.5     mi/h                    
Average travel speed, ATS                      34.8    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                637    pc/h       
Highest directional split proportion (note-2)                382               
Base percent time-spent-following, BPTSF                     42.9   %          
Adj.for directional distribution and no-passing zones, fd/np 16.1              
Percent time-spent-following, PTSF                           58.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.21              
Peak 15-min vehicle-miles of travel, VMT15                   434     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1563    veh-mi    
Peak 15-min total travel time, TT15                          12.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1964    veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  2281    pc/h                    
Highest directional split proportion (note-2)  1369    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.7     mi/h                    
Average travel speed, ATS                      24.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                2182   pc/h       
Highest directional split proportion (note-2)                1309              
Base percent time-spent-following, BPTSF                     85.3   %          
Adj.for directional distribution and no-passing zones, fd/np 2.9               
Percent time-spent-following, PTSF                           88.2   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.71              
Peak 15-min vehicle-miles of travel, VMT15                   1637    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     5892    veh-mi    
Peak 15-min total travel time, TT15                          68.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    521     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  662     pc/h                    
Highest directional split proportion (note-2)  397     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.5     mi/h                    
Average travel speed, ATS                      34.8    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                637    pc/h       
Highest directional split proportion (note-2)                382               
Base percent time-spent-following, BPTSF                     42.9   %          
Adj.for directional distribution and no-passing zones, fd/np 16.1              
Percent time-spent-following, PTSF                           58.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.21              
Peak 15-min vehicle-miles of travel, VMT15                   434     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1563    veh-mi    
Peak 15-min total travel time, TT15                          12.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Existing System w Prop. Devel.                                    
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1964    veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  2281    pc/h                    
Highest directional split proportion (note-2)  1369    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.7     mi/h                    
Average travel speed, ATS                      24.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                2182   pc/h       
Highest directional split proportion (note-2)                1309              
Base percent time-spent-following, BPTSF                     85.3   %          
Adj.for directional distribution and no-passing zones, fd/np 2.9               
Percent time-spent-following, PTSF                           88.2   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.71              
Peak 15-min vehicle-miles of travel, VMT15                   1637    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     5892    veh-mi    
Peak 15-min total travel time, TT15                          68.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
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                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1311           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              246            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     217            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1311        246         217       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                364         68          60        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1522        286         252       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1522   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1522          4800            No                    
      Fi   F                                                                   
     v                     1522          4400            No                    
      12                                                                       
     v  = v - v            1236          4800            No                    
      FO   F   R                                                               
     v                     286           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   15.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.324                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.9    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2002           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              474            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     454            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2002        474         454       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                556         132         126       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2325        550         527       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2325   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2325          4800            No                    
      Fi   F                                                                   
     v                     2325          4400            No                    
      12                                                                       
     v  = v - v            1775          4800            No                    
      FO   F   R                                                               
     v                     550           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1065           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              217            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     246            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1065        217         246       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                296         60          68        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1237        252         286       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1237   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1489          4800            No                    
      FO                                                                       
     v                     1489          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.307                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1528           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              454            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     474            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1528        454         474       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                424         126         132       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Level           
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         1.5             
Recreational vehicle PCE, ER           2.0         2.0         1.2             



Heavy vehicle adjustment, fHV          0.957       0.957       0.985           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1774        527         535       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1774   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2301          4800            No                    
      FO                                                                       
     v                     2301          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   21.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1139           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              284            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     356            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1139        284         356       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                316         79          99        v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1341        334         419       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1341   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1341          4800            No                    
      Fi   F                                                                   
     v                     1341          4400            No                    
      12                                                                       
     v  = v - v            1007          4800            No                    
      FO   F   R                                                               
     v                     334           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.328                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2270           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              483            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     458            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2270        483         458       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                631         134         127       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2674        569         539       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2674   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2674          4800            No                    
      Fi   F                                                                   
     v                     2674          4400            No                    
      12                                                                       
     v  = v - v            2105          4800            No                    
      FO   F   R                                                               
     v                     569           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           855            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              356            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     284            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        855         356         284       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                238         99          79        v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1007        419         334       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1007   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1426          4800            No                    
      FO                                                                       
     v                     1426          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   14.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.306                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1787           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              458            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     483            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1787        458         483       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                496         127         134       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2105        539         569       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2105   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2644          4800            No                    
      FO                                                                       
     v                     2644          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   23.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.344                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1190           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              95             vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     74             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1190        95          74        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                331         26          21        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1659        132         103       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1659   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1659          4800            No                    
      Fi   F                                                                   
     v                     1659          4400            No                    
      12                                                                       
     v  = v - v            1527          4800            No                    
      FO   F   R                                                               
     v                     132           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   16.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1725           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              272            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     80             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1725        272         80        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                479         76          22        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2405        379         112       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2405   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2405          4800            No                    
      Fi   F                                                                   
     v                     2405          4400            No                    
      12                                                                       
     v  = v - v            2026          4800            No                    
      FO   F   R                                                               
     v                     379           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   22.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.332                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.7    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1095           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              74             vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     95             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1095        74          95        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                304         21          26        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1527        103         132       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1527   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1630          4800            No                    
      FO                                                                       
     v                     1630          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   16.3    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.314                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1453           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              80             vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     272            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1453        80          272       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                404         22          76        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2026        112         379       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2026   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2138          4800            No                    
      FO                                                                       
     v                     2138          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.327                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           961            vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              63             vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     211            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        961         63          211       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                267         18          59        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1340        88          294       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1340   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1340          4800            No                    
      Fi   F                                                                   
     v                     1340          4400            No                    
      12                                                                       
     v  = v - v            1252          4800            No                    
      FO   F   R                                                               
     v                     88            2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   14.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.306                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1903           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              95             vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     215            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1903        95          215       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                529         26          60        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2654        132         300       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2654   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2654          4800            No                    
      Fi   F                                                                   
     v                     2654          4400            No                    
      12                                                                       
     v  = v - v            2522          4800            No                    
      FO   F   R                                                               
     v                     132           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   25.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.310                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           898            vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              211            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     63             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        898         211         63        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                249         59          18        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1252        294         88        pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1252   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1546          4800            No                    
      FO                                                                       
     v                     1546          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   15.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.312                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1808           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              215            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     95             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1808        215         95        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                502         60          26        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2521        300         132       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2521   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2821          4800            No                    
      FO                                                                       
     v                     2821          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   25.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.359                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1282           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              133            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     41             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1282        133         41        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                356         37          11        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1489        154         48        pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1489   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1489          4800            No                    
      Fi   F                                                                   
     v                     1489          4400            No                    
      12                                                                       
     v  = v - v            1335          4800            No                    
      FO   F   R                                                               
     v                     154           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   13.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.312                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1982           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              465            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     208            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1982        465         208       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                551         129         58        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2301        540         242       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2301   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2301          4800            No                    
      Fi   F                                                                   
     v                     2301          4400            No                    
      12                                                                       
     v  = v - v            1761          4800            No                    
      FO   F   R                                                               
     v                     540           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.0-   pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1149           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              41             vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     133            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1149        41          133       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                319         11          37        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1334        48          154       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1334   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1382          4800            No                    
      FO                                                                       
     v                     1382          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   13.1    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.292                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1517           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              208            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     465            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1517        208         465       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                421         58          129       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1761        242         540       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1761   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2003          4800            No                    
      FO                                                                       
     v                     2003          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   17.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.305                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.5    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1109           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              60             vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     90             vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1109        60          90        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                308         17          25        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1288        70          105       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  1288   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                1288          4800            No                    
      Fi   F                                                                   
     v                     1288          4400            No                    
      12                                                                       
     v  = v - v            1218          4800            No                    
      FO   F   R                                                               
     v                     70            2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   12.6    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence B                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.304                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.5    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2023           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              211            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     458            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2023        211         458       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                562         59          127       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2349        245         532       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2349   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2349          4800            No                    
      Fi   F                                                                   
     v                     2349          4400            No                    
      12                                                                       
     v  = v - v            2104          4800            No                    
      FO   F   R                                                               
     v                     245           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.320                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/29/2003                                              
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1049           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              90             vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     60             vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1049        90          60        vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                291         25          17        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1218        105         70        pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1218   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     1323          4800            No                    
      FO                                                                       
     v                     1323          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   12.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  B               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.282                        
                                              S                                
Space mean speed in ramp influence area,     S  = 62.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 62.1    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         4/30/2003                                              
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2007 - Revised                                         
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1812           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              458            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     211            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1812        458         211       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                503         127         59        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2104        532         245       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2104   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2636          4800            No                    
      FO                                                                       
     v                     2636          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 4/29/2003  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1282 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2

7/17/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\FOWWU8AR.htm



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1022 pc/h/ln
S 70.0 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 4/30/2003  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1982 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1580 pc/h/ln
S 69.5 mi/h
D = vp / S 22.7 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 4/29/2003  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1139 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 908 pc/h/ln
S 70.0 mi/h
D = vp / S 13.0 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 4/30/2003  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

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 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2

7/17/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\KWQ4T5PZ.htm



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1810 pc/h/ln
S 67.7 mi/h
D = vp / S 26.7 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 GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 4/29/2003  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1190 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 969 pc/h/ln
S 70.0 mi/h
D = vp / S 13.8 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 GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 4/30/2003  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1725 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1404 pc/h/ln
S 70.0 mi/h
D = vp / S 20.1 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 GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 4/29/2003  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1109 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\f2k62B.tmp



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 903 pc/h/ln
S 70.0 mi/h
D = vp / S 12.9 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 GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 4/30/2003  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2007 - Revised  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2023 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1646 pc/h/ln
S 69.2 mi/h
D = vp / S 23.8 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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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 880 52 165 770 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 977 57 183 855 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 129 0 117 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 143 0 130 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  183    143  130 
C (m) (vph)  690    133  572 
v/c  0.27    1.08  0.23 
95% queue length  1.06    7.97  0.87 
Control Delay  12.1    164.7  13.1 
LOS  B    F  B 
Approach Delay -- --  92.5 
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 1617 104 350 1487 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1796 115 388 1652 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 175 0 299 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 194 0 332 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  388    194  332 
C (m) (vph)  332    0  313 
v/c  1.17      1.06 
95% queue length  16.06      12.41 
Control Delay  138.3      105.5 
LOS  F    F  F 
Approach Delay -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 152 857 0 0 885 204 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 168 952 0 0 983 226 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 50 0 234 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 55 0 260 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 168  55  260    
C (m) (vph) 692  128  530    
v/c 0.24  0.43  0.49    
95% queue length 0.95  1.88  2.68    
Control Delay 11.9  52.8  18.2    
LOS B  F  C    
Approach Delay -- -- 24.2  
Approach LOS -- -- C  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 230 1562 0 0 1745 228 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 255 1735 0 0 1938 253 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 92 0 391 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 102 0 434 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 255  102  434    
C (m) (vph) 295  7  292    
v/c 0.86  14.57  1.49    
95% queue length 7.59  14.51  24.42    
Control Delay 62.0    268.9    
LOS F  F  F    
Approach Delay -- --   
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/29/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 369 112 0 0 75 74 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 410 124 0 0 83 82 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 109 0 313 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 121 0 347 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 410     121  347 
C (m) (vph) 1483     184  963 
v/c 0.28     0.66  0.36 
95% queue length 1.14     3.86  1.65 
Control Delay 8.4     55.8  10.8 
LOS A     F  B 
Approach Delay -- --  22.5 
Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2007 - revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 317 206 0 0 248 136 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 352 228 0 0 275 151 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 151 0 351 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 167 0 390 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 352     167  390 
C (m) (vph) 1260     143  752 
v/c 0.28     1.17  0.52 
95% queue length 1.15     9.55  3.03 
Control Delay 9.0     189.0  14.8 
LOS A     F  B 
Approach Delay -- --  67.0 
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 EB 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 0 170 51 23 102 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 188 56 25 113 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 48 0 47 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 53 0 52 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  25    53  52 
C (m) (vph)  1239    582  926 
v/c  0.02    0.09  0.06 
95% queue length  0.06    0.30  0.18 
Control Delay  8.0    11.8  9.1 
LOS  A    B  A 
Approach Delay -- --  10.5 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB ramps North/South Street:   SR 73 
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 0 314 43 37 204 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 348 47 41 226 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 92 0 180 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 102 0 200 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  41    102  200 
C (m) (vph)  1087    379  801 
v/c  0.04    0.27  0.25 
95% queue length  0.12    1.07  0.99 
Control Delay  8.4    18.0  11.0 
LOS  A    C  B 
Approach Delay -- --  13.3 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 130 88 0 0 93 81 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 144 97 0 0 103 90 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 32 0 31 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 35 0 34 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 144  35  34    
C (m) (vph) 1351  446  920    
v/c 0.11  0.08  0.04    
95% queue length 0.36  0.25  0.12    
Control Delay 8.0  13.8  9.1    
LOS A  B  A    
Approach Delay -- -- 11.4  
Approach LOS -- -- B  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 148 258 0 0 181 67 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 164 286 0 0 201 74 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 60 0 35 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 66 0 38 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 164  66  38    
C (m) (vph) 1260  281  719    
v/c 0.13  0.23  0.05    
95% queue length 0.45  0.89  0.17    
Control Delay 8.3  21.7  10.3    
LOS A  C  B    
Approach Delay -- -- 17.5  
Approach LOS -- -- C  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 417 26 5 403 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 463 28 5 447 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 19 0 1 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 21 0 1 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  5 21  1    
C (m) (vph)  1067 298  597    
v/c  0.00 0.07  0.00    
95% queue length  0.01 0.23  0.01    
Control Delay  8.4 18.0  11.0    
LOS  A C  B    
Approach Delay -- -- 17.7  
Approach LOS -- -- C  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 367 86 1 417 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 407 95 1 463 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 85 0 5 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 94 0 5 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  1 94  5    
C (m) (vph)  1057 320  642    
v/c  0.00 0.29  0.01    
95% queue length  0.00 1.20  0.02    
Control Delay  8.4 20.9  10.7    
LOS  A C  B    
Approach Delay -- -- 20.3  
Approach LOS -- -- C  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 1 134 0 0 109 25 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 1 148 0 0 121 27 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 20 0 3 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 22 0 3 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 1      25  
C (m) (vph) 1427      724  
v/c 0.00      0.03  
95% queue length 0.00      0.11  
Control Delay 7.5      10.2  
LOS A      B  
Approach Delay -- --  10.2 
Approach LOS -- --  B 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 3 109 0 0 134 86 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 3 121 0 0 148 95 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 83 0 1 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 92 0 1 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 3      93  
C (m) (vph) 1317      669  
v/c 0.00      0.14  
95% queue length 0.01      0.48  
Control Delay 7.7      11.2  
LOS A      B  
Approach Delay -- --  11.2 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Intersection O'Neil & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 90 30 11 72 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 100 33 12 80 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 32 0 101 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 35 0 112 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  12    35  112 
C (m) (vph)  1486    759  977 
v/c  0.01    0.05  0.11 
95% queue length  0.02    0.14  0.39 
Control Delay  7.4    10.0-  9.2 
LOS  A    A  A 
Approach Delay -- --  9.4 
Approach LOS -- --  A 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection O'Neil & I-40 EB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 466 173 35 257 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 517 192 38 285 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 91 0 374 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 101 0 415 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  38    101  415 
C (m) (vph)  1044    380  752 
v/c  0.04    0.27  0.55 
95% queue length  0.11    1.05  3.42 
Control Delay  8.6    17.9  15.5 
LOS  A    C  C 
Approach Delay -- --  16.0 
Approach LOS -- --  C 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Intersection O'Neil & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 65 57 0 0 37 25 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 72 63 0 0 41 27 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 46 0 14 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 51 0 15 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 72  51  15    
C (m) (vph) 1562  691  999    
v/c 0.05  0.07  0.02    
95% queue length 0.14  0.24  0.05    
Control Delay 7.4  10.6  8.7    
LOS A  B  A    
Approach Delay -- -- 10.2  
Approach LOS -- -- B  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Intersection O'Neil & I-40 WB ramps 
Jurisdiction  
Analysis Year 2007 - Revised 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 380 177 0 0 122 78 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 422 196 0 0 135 86 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 170 0 41 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 188 0 45 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 422  188  45    
C (m) (vph) 1443  196  843    
v/c 0.29  0.96  0.05    
95% queue length 1.23  7.91  0.17    
Control Delay 8.5  103.7  9.5    
LOS A  F  A    
Approach Delay -- -- 85.5  
Approach LOS -- -- F  
> 
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    865     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  1099    pc/h                    
Highest directional split proportion (note-2)  550     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.6     mi/h                    
Average travel speed, ATS                      31.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                1058   pc/h       
Highest directional split proportion (note-2)                529               
Base percent time-spent-following, BPTSF                     60.5   %          
Adj.for directional distribution and no-passing zones, fd/np 10.1              
Percent time-spent-following, PTSF                           70.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.34              
Peak 15-min vehicle-miles of travel, VMT15                   721     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2595    veh-mi    
Peak 15-min total travel time, TT15                          23.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    955     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1109    pc/h                    
Highest directional split proportion (note-2)  555     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.6     mi/h                    
Average travel speed, ATS                      31.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                1168   pc/h       
Highest directional split proportion (note-2)                584               
Base percent time-spent-following, BPTSF                     64.2   %          
Adj.for directional distribution and no-passing zones, fd/np 8.8               
Percent time-spent-following, PTSF                           73.0   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.35              
Peak 15-min vehicle-miles of travel, VMT15                   796     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2865    veh-mi    
Peak 15-min total travel time, TT15                          25.7    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    826     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.974                           
Two-way flow rate,(note-1) vp                  1014    pc/h                    
Highest directional split proportion (note-2)  507     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.8     mi/h                    
Average travel speed, ATS                      31.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.985             
Two-way flow rate,(note-1) vp                                991    pc/h       
Highest directional split proportion (note-2)                496               
Base percent time-spent-following, BPTSF                     58.2   %          
Adj.for directional distribution and no-passing zones, fd/np 10.9              
Percent time-spent-following, PTSF                           69.1   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.32              
Peak 15-min vehicle-miles of travel, VMT15                   688     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2478    veh-mi    
Peak 15-min total travel time, TT15                          21.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    790     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.974                           
Two-way flow rate,(note-1) vp                  969     pc/h                    
Highest directional split proportion (note-2)  485     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.9     mi/h                    
Average travel speed, ATS                      31.8    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.985             
Two-way flow rate,(note-1) vp                                948    pc/h       
Highest directional split proportion (note-2)                474               
Base percent time-spent-following, BPTSF                     56.5   %          
Adj.for directional distribution and no-passing zones, fd/np 11.4              
Percent time-spent-following, PTSF                           68.0   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.30              
Peak 15-min vehicle-miles of travel, VMT15                   658     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2370    veh-mi    
Peak 15-min total travel time, TT15                          20.7    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    370     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  470     pc/h                    
Highest directional split proportion (note-2)  282     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           3.0     mi/h                    
Average travel speed, ATS                      34.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                564    pc/h       
Highest directional split proportion (note-2)                338               
Base percent time-spent-following, BPTSF                     39.1   %          
Adj.for directional distribution and no-passing zones, fd/np 17.3              
Percent time-spent-following, PTSF                           56.4   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.15              
Peak 15-min vehicle-miles of travel, VMT15                   247     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     888     veh-mi    
Peak 15-min total travel time, TT15                          7.1     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    741     veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  941     pc/h                    
Highest directional split proportion (note-2)  471     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.9     mi/h                    
Average travel speed, ATS                      32.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                907    pc/h       
Highest directional split proportion (note-2)                454               
Base percent time-spent-following, BPTSF                     54.9   %          
Adj.for directional distribution and no-passing zones, fd/np 11.9              
Percent time-spent-following, PTSF                           66.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.29              
Peak 15-min vehicle-miles of travel, VMT15                   494     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1778    veh-mi    
Peak 15-min total travel time, TT15                          15.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Prop System with Prop. Devel.                                     
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    293     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.797                           
Two-way flow rate,(note-1) vp                  575     pc/h                    
Highest directional split proportion (note-2)  345     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      34.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.880             
Two-way flow rate,(note-1) vp                                480    pc/h       
Highest directional split proportion (note-2)                288               
Base percent time-spent-following, BPTSF                     34.4   %          
Adj.for directional distribution and no-passing zones, fd/np 17.9              
Percent time-spent-following, PTSF                           52.3   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.18              
Peak 15-min vehicle-miles of travel, VMT15                   366     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1319    veh-mi    
Peak 15-min total travel time, TT15                          10.8    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2007 -  Revised                                        
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    541     veh/h                                      
Directional split       55  /   45  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  745     pc/h                    
Highest directional split proportion (note-2)  410     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.3     mi/h                    
Average travel speed, ATS                      33.1    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                694    pc/h       
Highest directional split proportion (note-2)                382               
Base percent time-spent-following, BPTSF                     45.7   %          
Adj.for directional distribution and no-passing zones, fd/np 15.0              
Percent time-spent-following, PTSF                           60.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.23              
Peak 15-min vehicle-miles of travel, VMT15                   676     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2435    veh-mi    
Peak 15-min total travel time, TT15                          20.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    293     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  507     pc/h                    
Highest directional split proportion (note-2)  304     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.9     mi/h                    
Average travel speed, ATS                      35.7    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                446    pc/h       
Highest directional split proportion (note-2)                268               
Base percent time-spent-following, BPTSF                     32.4   %          
Adj.for directional distribution and no-passing zones, fd/np 18.1              
Percent time-spent-following, PTSF                           50.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.16              
Peak 15-min vehicle-miles of travel, VMT15                   244     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     879     veh-mi    
Peak 15-min total travel time, TT15                          6.8     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1270    veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1475    pc/h                    
Highest directional split proportion (note-2)  885     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.0     mi/h                    
Average travel speed, ATS                      30.0    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1411   pc/h       
Highest directional split proportion (note-2)                847               
Base percent time-spent-following, BPTSF                     71.1   %          
Adj.for directional distribution and no-passing zones, fd/np 6.2               
Percent time-spent-following, PTSF                           77.3   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.46              
Peak 15-min vehicle-miles of travel, VMT15                   1058    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3810    veh-mi    
Peak 15-min total travel time, TT15                          35.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    133     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.71                            
PCE for trucks, ET                             2.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.905                           
Two-way flow rate,(note-1) vp                  230     pc/h                    
Highest directional split proportion (note-2)  138     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.1     mi/h                    
Average travel speed, ATS                      38.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.77              
PCE for trucks, ET                                           1.8               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.947             
Two-way flow rate,(note-1) vp                                203    pc/h       
Highest directional split proportion (note-2)                122               
Base percent time-spent-following, BPTSF                     16.3   %          
Adj.for directional distribution and no-passing zones, fd/np 17.2              
Percent time-spent-following, PTSF                           33.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        A                 
Volume to capacity ratio, v/c                                0.07              
Peak 15-min vehicle-miles of travel, VMT15                   111     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     399     veh-mi    
Peak 15-min total travel time, TT15                          2.9     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          4/30/2003                                              
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2007 - Revised                                         
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    418     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  531     pc/h                    
Highest directional split proportion (note-2)  319     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.8     mi/h                    
Average travel speed, ATS                      35.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                511    pc/h       
Highest directional split proportion (note-2)                307               
Base percent time-spent-following, BPTSF                     36.2   %          
Adj.for directional distribution and no-passing zones, fd/np 17.7              
Percent time-spent-following, PTSF                           53.9   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        B                 
Volume to capacity ratio, v/c                                0.17              
Peak 15-min vehicle-miles of travel, VMT15                   348     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1254    veh-mi    
Peak 15-min total travel time, TT15                          9.8     veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - Revised 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 887 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k770.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 541
Speed, S (mi/h) 47.5
D (pc/mi/ln) 11.4
LOS B

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/30/2003 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - Revised 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 887 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k77C.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 514
Speed, S (mi/h) 47.5
D (pc/mi/ln) 10.8
LOS A

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - revised 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1786 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k78A.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 999
Speed, S (mi/h) 47.5
D (pc/mi/ln) 21.0
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 4/30/2003 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2007 - revised 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1786 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k796.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1036
Speed, S (mi/h) 47.5
D (pc/mi/ln) 21.8
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2k796.tmp



 
 
 
 
 
 
 
 
 
 
 
 

2027 Proposed System with 
Proposed Development 

 



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2284           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              394            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     425            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2284        394         425       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                634         109         118       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2652        457         493       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2652   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2652          4800            No                    
      Fi   F                                                                   
     v                     2652          4400            No                    
      12                                                                       
     v  = v - v            2195          4800            No                    
      FO   F   R                                                               
     v                     457           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   24.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.339                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.5    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3803           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              758            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     976            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3803        758         976       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1056        211         271       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4416        880         1133      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4416   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4416          4800            No                    
      Fi   F                                                                   
     v                     4416          4400            Yes                   
      12                                                                       
     v  = v - v            3536          4800            No                    
      FO   F   R                                                               
     v                     880           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.377                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.4    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1890           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              425            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     394            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1890        425         394       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                525         118         109       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2195        493         457       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2195   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2688          4800            No                    
      FO                                                                       
     v                     2688          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.347                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3045           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              976            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     758            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2200           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3045        976         758       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                846         271         211       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3536        1133        880       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3536   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4669          4800            No                    
      FO                                                                       
     v                     4669          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   39.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.705                        
                                              S                                
Space mean speed in ramp influence area,     S  = 50.3    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 50.3    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2043           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              519            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     570            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2043        519         570       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                568         144         158       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2406        611         671       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2406   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2406          4800            No                    
      Fi   F                                                                   
     v                     2406          4400            No                    
      12                                                                       
     v  = v - v            1795          4800            No                    
      FO   F   R                                                               
     v                     611           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.353                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.1    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           4548           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1042           vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     734            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4548        1042        734       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1263        289         204       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          5357        1227        864       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  5357   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                5357          4800            Yes                   
      Fi   F                                                                   
     v                     5357          4400            Yes                   
      12                                                                       
     v  = v - v            4130          4800            No                    
      FO   F   R                                                               
     v                     1227          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   47.2    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.408                        
                                              S                                
Space mean speed in ramp influence area,     S  = 59      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 58.6    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1524           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              570            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     519            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1524        570         519       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                423         158         144       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1795        671         611       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1795   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2466          4800            No                    
      FO                                                                       
     v                     2466          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   22.2    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.335                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.6    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.6    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 32                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3506           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              734            vph                 
Length of first accel/decel lane            350            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1042           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2400           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3506        734         1042      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                974         204         289       v     
Trucks and buses                       4           4           4         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.943       0.943       0.943           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4129        864         1227      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4129   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     4993          4800            Yes                   
      FO                                                                       
     v                     4993          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   41.8    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.864                        
                                              S                                
Space mean speed in ramp influence area,     S  = 45.8    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 45.8    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2003           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              193            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     118            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2003        193         118       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                556         54          33        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2793        269         165       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2793   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2793          4800            No                    
      Fi   F                                                                   
     v                     2793          4400            No                    
      12                                                                       
     v  = v - v            2524          4800            No                    
      FO   F   R                                                               
     v                     269           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   26.0    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.322                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3178           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              600            vph                 
Length of first accel/decel lane            250            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     128            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3178        600         128       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                883         167         36        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4432        837         178       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4432   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4432          4800            No                    
      Fi   F                                                                   
     v                     4432          4400            Yes                   
      12                                                                       
     v  = v - v            3595          4800            No                    
      FO   F   R                                                               
     v                     837           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.1    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.373                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1810           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              118            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     193            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1810        118         193       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                503         33          54        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2524        165         269       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2524   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2689          4800            No                    
      FO                                                                       
     v                     2689          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.5    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.351                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2578           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              128            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     600            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2578        128         600       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                716         36          167       v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3595        178         837       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3595   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3773          4800            No                    
      FO                                                                       
     v                     3773          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   32.9    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.464                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.0    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1613           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              102            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     384            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1613        102         384       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                448         28          107       v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2249        142         535       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2249   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2249          4800            No                    
      Fi   F                                                                   
     v                     2249          4400            No                    
      12                                                                       
     v  = v - v            2107          4800            No                    
      FO   F   R                                                               
     v                     142           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   21.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.311                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3277           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              152            vph                 
Length of first accel/decel lane            200            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     497            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3277        152         497       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                910         42          138       v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4570        212         693       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4570   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4570          4800            No                    
      Fi   F                                                                   
     v                     4570          4400            Yes                   
      12                                                                       
     v  = v - v            4358          4800            No                    
      FO   F   R                                                               
     v                     212           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   41.8    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.317                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.1    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1511           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              384            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     102            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1511        384         102       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                420         107         28        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2107        535         142       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2107   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2642          4800            No                    
      FO                                                                       
     v                     2642          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   24.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.349                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               SR 73                                                  
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3125           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              497            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     152            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3125        497         152       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                868         138         42        v     
Trucks and buses                       17          17          17        %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.797       0.797       0.797           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4358        693         212       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  4358   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5051          4800            Yes                   
      FO                                                                       
     v                     5051          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.903                        
                                              S                                
Space mean speed in ramp influence area,     S  = 44.7    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 44.7    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2315           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              477            vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     165            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2315        477         165       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                643         133         46        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2688        554         192       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2688   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2688          4800            No                    
      Fi   F                                                                   
     v                     2688          4400            No                    
      12                                                                       
     v  = v - v            2134          4800            No                    
      FO   F   R                                                               
     v                     554           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   23.3    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.348                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 60.3    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           4021           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              1593           vph                 
Length of first accel/decel lane            450            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     750            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        4021        1593        750       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1117        443         208       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4669        1850        871       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4669   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4669          4800            No                    
      Fi   F                                                                   
     v                     4669          4400            Yes                   
      12                                                                       
     v  = v - v            2819          4800            No                    
      FO   F   R                                                               
     v                     1850          2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   40.4    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence F                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.465                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1838           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              165            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     477            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1838        165         477       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                511         46          133       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2134        192         554       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2134   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2326          4800            No                    
      FO                                                                       
     v                     2326          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.4    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.316                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.2    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.2    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 EB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2428           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              750            vph                 
Length of first accel/decel lane            500            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     1593           vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2500           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2428        750         1593      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                674         208         443       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2819        871         1850      pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  2819   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     3690          4800            No                    
      FO                                                                       
     v                     3690          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   30.7    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  D               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.432                        
                                              S                                
Space mean speed in ramp influence area,     S  = 57.9    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 57.9    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1895           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              216            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     364            vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1895        216         364       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                526         60          101       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          2200        251         423       pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  2200   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                2200          4800            No                    
      Fi   F                                                                   
     v                     2200          4400            No                    
      12                                                                       
     v  = v - v            1949          4800            No                    
      FO   F   R                                                               
     v                     251           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   20.5    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence C                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.321                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.0    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Diverge Analysis______________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Diverge                            
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           3622           vph                 
                                                                               
_________________________________Off Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-Flow speed on ramp                     45.0           mph                 
Volume on ramp                              723            vph                 
Length of first accel/decel lane            300            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent ramp                     1649           vph                 
Position of adjacent ramp                   Downstream                         
Type of adjacent ramp                       On                                 
Distance to adjacent ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        3622        723         1649      vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                1006        201         458       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                             0.00    %   0.00    %   0.00    %       
     Length                            0.00    mi  0.00    mi  0.00    mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          4206        839         1915      pcph  
                                                                               
_________________________Estimation of V12 Diverge Areas_______________________
                                                                               
                  L  =    0.00    (Equation 25-8 or 25-9)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FD                                                          
                  v  = v  + (v - v ) P  =  4206   pc/h                         
                   12   R     F   R   FD                                       
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v  = v                4206          4800            No                    
      Fi   F                                                                   
     v                     4206          4400            No                    
      12                                                                       
     v  = v - v            3367          4800            No                    
      FO   F   R                                                               
     v                     839           2100            No                    
      R                                                                        
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density,               D = 4.252 + 0.0086 v  - 0.009  L   =   37.7    pc/mi/ln 
                        R                  12          D                       
Level of service for ramp-freeway junction areas of influence E                
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 D  = 0.374                        
                                              S                                
Space mean speed in ramp influence area,     S  = 60      mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 59.5    mph                  
_______________________________________________________________________________



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   AM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           1679           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              364            vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     216            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        1679        364         216       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                466         101         60        v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          1950        423         251       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  1950   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     2373          4800            No                    
      FO                                                                       
     v                     2373          4600            No                    
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   20.0+   pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  C               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 0.309                        
                                              S                                
Space mean speed in ramp influence area,     S  = 61.4    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 61.4    mph                  
_______________________________________________________________________________
                                                                               



                                                                               
                   HCS2000: Ramps and Ramp Junctions Release 4.1b              
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                       Fax:  615-399-0361                  
E-mail:  http://www.pbsj.com                                                   
                                                                               
_________________________________Merge Analysis________________________________
                                                                               
Analyst:                GGB                                                    
Agency/Co.:             PBSJ                                                   
Date performed:         10/25/2002                                             
Analysis time period:   PM DHV                                                 
Freeway/dir or travel:  I-40 WB                                                
Junction:               O'Neil                                                 
Jurisdiction:                                                                  
Analysis Year:          2027                                                   
Description:  Proposed System with Prop. Devel.                                
                                                                               
__________________________________Freeway Data_________________________________
                                                                               
Type of analysis                            Merge                              
Number of lanes in freeway                  2                                  
Free-flow speed on freeway                  70.0           mph                 
Volume on freeway                           2899           vph                 
                                                                               
__________________________________On Ramp Data_________________________________
                                                                               
Side of freeway                             Right                              
Number of lanes in ramp                     1                                  
Free-flow speed on ramp                     45.0           mph                 
Volume on ramp                              1649           vph                 
Length of first accel/decel lane            600            ft                  
Length of second accel/decel lane                          ft                  
                                                                               
_________________________Adjacent Ramp Data (if one exists)____________________
                                                                               
Does adjacent ramp exist?                   Yes                                
Volume on adjacent Ramp                     723            vph                 
Position of adjacent Ramp                   Upstream                           
Type of adjacent Ramp                       Off                                
Distance to adjacent Ramp                   2600           ft                  
                                                                               
____________________Conversion to pc/h Under Base Conditions___________________
                                                                               
Junction Components                    Freeway     Ramp        Adjacent        
                                                               Ramp            
Volume, V (vph)                        2899        1649        723       vph   
Peak-hour factor, PHF                  0.90        0.90        0.90            
Peak 15-min volume, v15                805         458         201       v     
Trucks and buses                       3           3           3         %     
Recreational vehicles                  0           0           0         %     
Terrain type:                          Rolling     Rolling     Rolling         
     Grade                                     %           %           %       
     Length                                    mi          mi          mi      
Trucks and buses PCE, ET               2.5         2.5         2.5             
Recreational vehicle PCE, ER           2.0         2.0         2.0             



Heavy vehicle adjustment, fHV          0.957       0.957       0.957           
Driver population factor, fP           1.00        1.00        1.00            
Flow rate, vp                          3366        1915        839       pcph  
                                                                               
_________________________Estimation of V12 Merge Areas_________________________
                                                                               
                  L  =    0.00    (Equation 25-2 or 25-3)                      
                   EQ                                                          
                  P  =    1.000   Using Equation  0                            
                   FM                                                          
                  v  = v  (P  ) =  3366   pc/h                                 
                   12   F   FM                                                 
                                                                               
_______________________________Capacity Checks_________________________________
                                                                               
                           Actual        Maximum         LOS F?                
     v                     5281          4800            Yes                   
      FO                                                                       
     v                     5281          4600            Yes                   
      R12                                                                      
                                                                               
_________________Level of Service Determination (if not F)_____________________
                                                                               
Density, D = 5.475 + 0.00734 v  + 0.0078 v   - 0.00627 L   =   42.0    pc/mi/ln
          R                   R           12            A                      
Level of service for ramp-freeway junction areas of influence  F               
                                                                               
_____________________________Speed Estimation__________________________________
                                                                               
Intermediate speed variable,                 M  = 1.034                        
                                              S                                
Space mean speed in ramp influence area,     S  = 41.1    mph                  
                                              R                                
Space mean speed in outer lanes,             S  =  N/A    mph                  
                                              0                                
Space mean speed for all vehicles,           S  = 41.1    mph                  
_______________________________________________________________________________
                                                                               



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2315 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\f2k8C4.tmp



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1846 pc/h/ln
S 67.3 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4021 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 3206 pc/h/ln
S mi/h
D = vp / S pc/mi/ln 
LOS F

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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2

7/17/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\P417XQAA.htm



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2043 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2BASIC FREEWAY WORKSHEET

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\f2k8DC.tmp



LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1629 pc/h/ln
S 69.3 mi/h
D = vp / S 23.5 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To SR 32 to O'Neil  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 4548 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 6 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.697 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 3626 pc/h/ln
S mi/h
D = vp / S pc/mi/ln 
LOS F

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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2

7/17/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\CALLURN7.htm



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 2003 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1630 pc/h/ln
S 69.3 mi/h
D = vp / S 23.5 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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2

7/17/2003file://C:\DOCUME~1\GB1696~1.EHA\LOCALS~1\Temp\QT0AZLVN.htm



BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 EB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3178 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h

Page 1 of 2
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 2587 pc/h/ln
S mi/h
D = vp / S pc/mi/ln 
LOS F

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

HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 2 of 2
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BASIC FREEWAY SEGMENTS WORKSHEET

General Information Site Information 
Analyst GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period AM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 1895 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 1542 pc/h/ln
S 69.7 mi/h
D = vp / S 22.1 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 GGB  Highway/Direction of Travel I-40 WB  
Agency or Company PBSJ  From/To O'Neil to SR 73  
Date Performed 10/25/2002  Jurisdiction  
Analysis Time Period PM DHV  Analysis Year 2027  
Project Description    Proposed System with Prop. Devel. 

Oper.(LOS)gfedcb Des.(N)gfedc Planning Data gfedc

Flow Inputs
Volume, V 3622 veh/h Peak-Hour Factor, PHF 0.90 
 AADT veh/day %Trucks and Buses, PT 25 
Peak-Hr Prop. of AADT, K %RVs, PR 9 
Peak-Hr Direction Prop, D General Terrain: Rolling
DDHV = AADT x K x D veh/h Grade           Length 0.00mi 
Driver type adjustment 1.00                      Up/Down % 0.00
Calculate Flow Adjustments
 fp 1.00  ER 2.0
 ET 2.5  fHV = 1/[1+PT(ET - 1) + PR(ER - 1)] 0.683 

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) mi/h
Base free-flow Speed, BFFS 70.0 mi/h

 fLW 0.0 mi/h
 fLC 0.0 mi/h
 fID 0.0 mi/h
 fN 0.0 mi/h

 FFS 70.0 mi/h
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LOS and Performance Measures Design (N)

Operational (LOS)
vp = (V or DDHV) / (PHF x N x fHV x fp) 2948 pc/h/ln
S mi/h
D = vp / S pc/mi/ln 
LOS F

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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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 1408 84 341 1232 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1564 93 378 1368 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 207 0 187 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 230 0 207 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  378    230  207 
C (m) (vph)  409    5  389 
v/c  0.92    46.00  0.53 
95% queue length  10.13    30.91  3.01 
Control Delay  59.6      24.3 
LOS  F    F  C 
Approach Delay -- --   
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 2588 166 810 2378 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 2875 184 900 2642 0 
Percent Heavy Vehicles 0 -- -- 4 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 2 1 1 2 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 279 0 479 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 310 0 532 
Percent Heavy Vehicles 0 0 0 4 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  900    310  532 
C (m) (vph)  123    0  146 
v/c  7.32      3.64 
95% queue length  100.48      52.08 
Control Delay         
LOS  F    F  F 
Approach Delay -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 243 1372 0 0 1492 327 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 270 1524 0 0 1657 363 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 81 0 438 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 90 0 486 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 270  90  486    
C (m) (vph) 381  19  343    
v/c 0.71  4.74  1.42    
95% queue length 5.28  11.75  25.13    
Control Delay 34.4    233.8    
LOS D  F  F    
Approach Delay -- -- 523.7  
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 369 2498 0 0 3041 365 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 410 2775 0 0 3378 405 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 2 0 0 2 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 147 0 895 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 163 0 994 0 0 0 
Percent Heavy Vehicles 3 0 4 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 410  163  994    
C (m) (vph) 78  0  130    
v/c 5.26    7.65    
95% queue length 44.92    111.35    
Control Delay         
LOS F  F  F    
Approach Delay -- --   
Approach LOS -- --   
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 596 227 0 0 161 118 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 662 252 0 0 178 131 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 174 0 504 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 193 0 560 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 662     193  560 
C (m) (vph) 1368     47  852 
v/c 0.48     4.11  0.66 
95% queue length 2.73     21.60  5.05 
Control Delay 10.1       16.9 
LOS B     F  C 
Approach Delay -- --  416.1 
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & SR 73 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 32 North/South Street:   SR 73 
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 626 483 0 0 562 218 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 695 536 0 0 624 242 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 242 0 687 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 268 0 763 
Percent Heavy Vehicles 0 0 0 7 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L     L  R 
v (vph) 695     268  763 
C (m) (vph) 933     7  476 
v/c 0.74     38.29  1.60 
95% queue length 7.08     35.46  42.59 
Control Delay 19.2       302.7 
LOS C     F  F 
Approach Delay -- --   
Approach LOS -- --  F 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 EB 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 0 320 81 37 163 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 355 90 41 181 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 77 0 116 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 85 0 128 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  41    85  128 
C (m) (vph)  1040    388  849 
v/c  0.04    0.22  0.15 
95% queue length  0.12    0.82  0.53 
Control Delay  8.6    16.9  10.0- 
LOS  A    C  A 
Approach Delay -- --  12.7 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 73 & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB ramps North/South Street:   SR 73 
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 0 656 69 59 327 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 728 76 65 363 0 
Percent Heavy Vehicles 0 -- -- 17 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration   TR LT   
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 147 0 453 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 163 0 503 
Percent Heavy Vehicles 0 0 0 17 0 7 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  LT    L  R 
v (vph)  65    163  503 
C (m) (vph)  758    160  671 
v/c  0.09    1.02  0.75 
95% queue length  0.28    8.01  6.79 
Control Delay  10.2    133.4  24.6 
LOS  B    F  C 
Approach Delay -- --  51.2 
Approach LOS -- --  F 
> 
HCS2000TM Copyright © 2000 University of Florida, All Rights Reserved Version 4.1b

Page 1 of 1Two-Way Stop Control

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\...



TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 256 141 0 0 148 129 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 284 156 0 0 164 143 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 52 0 50 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 57 0 55 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 284  57  55    
C (m) (vph) 1226  214  852    
v/c 0.23  0.27  0.06    
95% queue length 0.90  1.03  0.21    
Control Delay 8.8  27.8  9.5    
LOS A  D  A    
Approach Delay -- -- 18.8  
Approach LOS -- -- C  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 73 and I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   SR 73 North/South Street:   I-40 WB 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 390 413 0 0 290 107 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 433 458 0 0 322 118 
Percent Heavy Vehicles 7 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 96 0 56 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 106 0 62 0 0 0 
Percent Heavy Vehicles 7 0 17 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT  L  R    
v (vph) 433  106  62    
C (m) (vph) 1094  59  573    
v/c 0.40  1.80  0.11    
95% queue length 1.92  9.89  0.36    
Control Delay 10.4  530.7  12.0    
LOS B  F  B    
Approach Delay -- -- 339.3  
Approach LOS -- -- F  
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 625 89 4 608 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 694 98 4 675 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 70 0 6 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 77 0 6 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  4 77  6    
C (m) (vph)  824 158  441    
v/c  0.00 0.49  0.01    
95% queue length  0.01 2.32  0.04    
Control Delay  9.4 47.7  13.3    
LOS  A E  B    
Approach Delay -- -- 45.2  
Approach LOS -- -- E  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 32 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 32 
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 0 552 292 6 629 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 613 324 6 698 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 300 0 4 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 333 0 4 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L L  R    
v (vph)  6 333  4    
C (m) (vph)  727 170  491    
v/c  0.01 1.96  0.01    
95% queue length  0.02 25.31  0.02    
Control Delay  10.0- 497.3  12.4    
LOS  A F  B    
Approach Delay -- -- 491.5  
Approach LOS -- -- F  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 4 215 0 0 174 90 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 4 238 0 0 193 100 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 68 0 2 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 75 0 2 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 4      77  
C (m) (vph) 1263      539  
v/c 0.00      0.14  
95% queue length 0.01      0.50  
Control Delay 7.9      12.8  
LOS A      B  
Approach Delay -- --  12.8 
Approach LOS -- --  B 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection SR 73 & O'Neil 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   O'Neil North/South Street:   SR 73 
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 2 174 0 0 215 284 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 2 193 0 0 238 315 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Undivided  
RT Channelized   0   0 
Lanes 0 1 0 0 1 0 
Configuration LT     TR 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 296 0 4 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 328 0 4 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    0 
Lanes 0 0 0 0 0 0 
Configuration     LR  
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT      LR  
v (vph) 2      332  
C (m) (vph) 1012      468  
v/c 0.00      0.71  
95% queue length 0.01      5.53  
Control Delay 8.6      29.3  
LOS A      D  
Approach Delay -- --  29.3 
Approach LOS -- --  D 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 10/25/2002 
Analysis Time Period AM DHV 

Intersection O'Neil & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 338 118 47 244 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 375 131 52 271 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 135 0 342 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 150 0 380 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  52    150  380 
C (m) (vph)  1178    436  765 
v/c  0.04    0.34  0.50 
95% queue length  0.14    1.51  2.80 
Control Delay  8.2    17.5  14.3 
LOS  A    C  B 
Approach Delay -- --  15.2 
Approach LOS -- --  C 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection O'Neil & I-40 EB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 EB Ramps North/South Street:   SR 32 
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 0 1482 538 212 811 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 1646 597 235 901 0 
Percent Heavy Vehicles 0 -- -- 3 -- -- 
Median Type    Raised curb  
RT Channelized   1   0 
Lanes 0 1 1 1 1 0 
Configuration  T R L T  
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 0 0 0 451 0 1142 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 0 0 0 501 0 1268 
Percent Heavy Vehicles 0 0 0 3 0 3 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     0    1 
Lanes 0 0 0 1 0 1 
Configuration    L  R 
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration  L    L  R 
v (vph)  235    501  1268 
C (m) (vph)  390    343  335 
v/c  0.60    1.46  3.79 
95% queue length  3.80    26.77  120.57 
Control Delay  27.3    252.0   
LOS  D    F  F 
Approach Delay -- --  991.3 
Approach LOS -- --  F 
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period AM DHV 

Intersection O'Neil & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 261 212 0 0 136 103 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 290 235 0 0 151 114 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 155 0 61 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 172 0 67 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 290  172  67    
C (m) (vph) 1424  278  802    
v/c 0.20  0.62  0.08    
95% queue length 0.76  3.79  0.27    
Control Delay 8.2  36.9  9.9    
LOS A  E  A    
Approach Delay -- -- 29.3  
Approach LOS -- -- D  
> 
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TWO-WAY STOP CONTROL SUMMARY 
General Information Site Information 
Analyst GGB 
Agency/Co. PBSJ 
Date Performed 11/1/2002 
Analysis Time Period PM DHV 

Intersection O'Neil & I-40 WB ramps 
Jurisdiction  
Analysis Year 2027 
  

Project Description     Proposed System with Prop. Devel. 
East/West Street:   I-40 WB Ramps North/South Street:   SR 32 
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 1182 751 0 0 505 467 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 1313 834 0 0 561 518 
Percent Heavy Vehicles 3 -- -- 0 -- -- 
Median Type    Raised curb  
RT Channelized   0   1 
Lanes 1 1 0 0 1 1 
Configuration L T   T R 
Upstream Signal  0     0    
Minor Street Westbound Eastbound 
Movement 7 8 9 10 11 12
 L T R L T R
Volume 581 0 205 0 0 0 
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 
Hourly Flow Rate, HFR 645 0 227 0 0 0 
Percent Heavy Vehicles 3 0 3 0 0 0 
Percent Grade (%)  0 0 
Flared Approach  N N 
Storage  0 0 
RT Channelized     1    0 
Lanes 1 0 1 0 0 0 
Configuration L  R    
Delay, Queue Length, and Level of Service
Approach NB SB Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration L  L  R    
v (vph) 1313  645  227    
C (m) (vph) 1005  0  367    
v/c 1.31    0.62    
95% queue length 48.63    3.97    
Control Delay 160.4    29.5    
LOS F  F  D    
Approach Delay -- --   
Approach LOS -- --   
> 
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1392    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1617    pc/h                    
Highest directional split proportion (note-2)  809     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.9     mi/h                    
Average travel speed, ATS                      27.7    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1547   pc/h       
Highest directional split proportion (note-2)                774               
Base percent time-spent-following, BPTSF                     74.3   %          
Adj.for directional distribution and no-passing zones, fd/np 5.4               
Percent time-spent-following, PTSF                           79.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.51              
Peak 15-min vehicle-miles of travel, VMT15                   1160    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     4176    veh-mi    
Peak 15-min total travel time, TT15                          41.9    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 SR 73 to O'Neil Road                                   
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1773    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  2060    pc/h                    
Highest directional split proportion (note-2)  1030    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.8     mi/h                    
Average travel speed, ATS                      24.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1970   pc/h       
Highest directional split proportion (note-2)                985               
Base percent time-spent-following, BPTSF                     82.3   %          
Adj.for directional distribution and no-passing zones, fd/np 3.4               
Percent time-spent-following, PTSF                           85.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.64              
Peak 15-min vehicle-miles of travel, VMT15                   1478    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     5319    veh-mi    
Peak 15-min total travel time, TT15                          60.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1243    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1416    pc/h                    
Highest directional split proportion (note-2)  708     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.0     mi/h                    
Average travel speed, ATS                      29.2    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1381   pc/h       
Highest directional split proportion (note-2)                691               
Base percent time-spent-following, BPTSF                     70.3   %          
Adj.for directional distribution and no-passing zones, fd/np 6.3               
Percent time-spent-following, PTSF                           76.6   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.44              
Peak 15-min vehicle-miles of travel, VMT15                   1036    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3729    veh-mi    
Peak 15-min total travel time, TT15                          35.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 32                                                  
From/To                 O'Neil Road to Morrell Springs                         
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          3       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1191    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.985                           
Two-way flow rate,(note-1) vp                  1357    pc/h                    
Highest directional split proportion (note-2)  679     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.1     mi/h                    
Average travel speed, ATS                      29.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1323   pc/h       
Highest directional split proportion (note-2)                662               
Base percent time-spent-following, BPTSF                     68.7   %          
Adj.for directional distribution and no-passing zones, fd/np 7.0               
Percent time-spent-following, PTSF                           75.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.42              
Peak 15-min vehicle-miles of travel, VMT15                   993     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3573    veh-mi    
Peak 15-min total travel time, TT15                          33.6    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    680     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  864     pc/h                    
Highest directional split proportion (note-2)  518     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.0     mi/h                    
Average travel speed, ATS                      32.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                832    pc/h       
Highest directional split proportion (note-2)                499               
Base percent time-spent-following, BPTSF                     51.9   %          
Adj.for directional distribution and no-passing zones, fd/np 11.4              
Percent time-spent-following, PTSF                           63.2   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.27              
Peak 15-min vehicle-miles of travel, VMT15                   453     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1632    veh-mi    
Peak 15-min total travel time, TT15                          14.0    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 SR 32 to 40                                            
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       2.4     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1505    veh/h                                      
Directional split       50  /   50  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1748    pc/h                    
Highest directional split proportion (note-2)  874     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.9     mi/h                    
Average travel speed, ATS                      26.8    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1672   pc/h       
Highest directional split proportion (note-2)                836               
Base percent time-spent-following, BPTSF                     77.0   %          
Adj.for directional distribution and no-passing zones, fd/np 4.8               
Percent time-spent-following, PTSF                           81.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.55              
Peak 15-min vehicle-miles of travel, VMT15                   1003    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3612    veh-mi    
Peak 15-min total travel time, TT15                          37.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Prop System with Prop. Devel.                                     
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    468     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  645     pc/h                    
Highest directional split proportion (note-2)  387     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.6     mi/h                    
Average travel speed, ATS                      33.6    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                600    pc/h       
Highest directional split proportion (note-2)                360               
Base percent time-spent-following, BPTSF                     41.0   %          
Adj.for directional distribution and no-passing zones, fd/np 17.0              
Percent time-spent-following, PTSF                           58.0   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.20              
Peak 15-min vehicle-miles of travel, VMT15                   585     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     2106    veh-mi    
Peak 15-min total travel time, TT15                          17.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/25/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 SR 73                                                  
From/To                 40 to O'Neil Road                                      
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Proposed System with Prop. Devel.                                 
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       4.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          17      %      
Segment length       4.5     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    866     veh/h                                      
Directional split       55  /   45  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.867                           
Two-way flow rate,(note-1) vp                  1193    pc/h                    
Highest directional split proportion (note-2)  656     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          1.3     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           41.2    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.4     mi/h                    
Average travel speed, ATS                      30.5    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.922             
Two-way flow rate,(note-1) vp                                1111   pc/h       
Highest directional split proportion (note-2)                611               
Base percent time-spent-following, BPTSF                     62.3   %          
Adj.for directional distribution and no-passing zones, fd/np 9.2               
Percent time-spent-following, PTSF                           71.5   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.37              
Peak 15-min vehicle-miles of travel, VMT15                   1083    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3897    veh-mi    
Peak 15-min total travel time, TT15                          35.5    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/25/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1419 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2kA2F.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 866
Speed, S (mi/h) 47.5
D (pc/mi/ln) 18.2
LOS C

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/25/2002 
Analysis Time Period AM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 1419 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2kA2E.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 823
Speed, S (mi/h) 47.5
D (pc/mi/ln) 17.3
LOS B

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 1) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/25/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 2857 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 1)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2kA46.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1598
Speed, S (mi/h) 46.7
D (pc/mi/ln) 34.2
LOS D

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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MULTILANE HIGHWAYS WORKSHEET(Direction 2) 

  

General Information Site Information
Analyst GGB 
Agency or Company PBS&J 
Date Performed 10/25/2002 
Analysis Time Period PM DHV 

Highway/Direction to Travel SR 32 
From/To Morrell to 40 
Jurisdiction
Analysis Year 2027 

Project Description    Proposed System with Prop. Devel. 

Oper.(LOS) gfedcb Des. (N) gfedc Plan. (vp)gfedc

Flow Inputs
Volume, V (veh/h) 2857 Peak-Hour Factor, PHF 0.90 
 AADT(veh/h) %Trucks and Buses, PT 3 
Peak-Hour  Prop of AADT (veh/d) %RVs, PR 0 
Peak-Hour Direction Prop, D General Terrain: Rolling 
DDHV (veh/h) Grade      Length (mi) 0.00 
Driver Type Adjustment 1.00                 Up/Down % 0.00 

    Number of Lanes 2 

Calculate Flow Adjustments
 fp 1.00  ER 2.0 
 ET 2.5  fHV 0.957 

Speed Inputs Calc Speed Adj and FFS
 Lane Width, LW (ft) 12.0 
 Total Lateral Clearence, LC (ft) 12.0 
 Access Points, A (A/mi) 10 
 Median Type, M Divided 
 FFS (measured) 

 fLW (mi/h) 0.0 
 fLC (mi/h) 0.0 
 fA (mi/h) 2.5 
 fM (mi/h) 0.0 

Page 1 of 2MULTILANE HIGHWAYS WORKSHEET(Dir 2)

7/17/2003file://C:\Documents%20and%20Settings\gb16960.EHA_NASHVILLE\Local%20Settings\Temp\u2kA45.tmp



 Base Free-Flow Speed, BFFS 50.0  FFS (mi/h) 47.5 

Operations Design

Operational (LOS)
Flow Rate, vp (pc/h/ln) 1658
Speed, S (mi/h) 46.4
D (pc/mi/ln) 35.7
LOS E

Design (N)
Required Number of Lanes, N
Flow Rate, vp (pc/h)
Max Service Flow Rate (pc/h/ln)
Design LOS
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                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    AM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1042    veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  1210    pc/h                    
Highest directional split proportion (note-2)  726     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           1.4     mi/h                    
Average travel speed, ATS                      31.7    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                1158   pc/h       
Highest directional split proportion (note-2)                695               
Base percent time-spent-following, BPTSF                     63.9   %          
Adj.for directional distribution and no-passing zones, fd/np 8.4               
Percent time-spent-following, PTSF                           72.3   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        D                 
Volume to capacity ratio, v/c                                0.38              
Peak 15-min vehicle-miles of travel, VMT15                   868     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     3126    veh-mi    
Peak 15-min total travel time, TT15                          27.4    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 32                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    3973    veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  4615    pc/h                    
Highest directional split proportion (note-2)  2769    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp                   mi/h                    
Average travel speed, ATS                              mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                4414   pc/h       
Highest directional split proportion (note-2)                2648              
Base percent time-spent-following, BPTSF                     97.9   %          
Adj.for directional distribution and no-passing zones, fd/np -13.7             
Percent time-spent-following, PTSF                           84.2   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                                          
Volume to capacity ratio, v/c                                1.44              
Peak 15-min vehicle-miles of travel, VMT15                   3311    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     11919   veh-mi    
Peak 15-min total travel time, TT15                                  veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    512     veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.93                            
PCE for trucks, ET                             1.9                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.941                           
Two-way flow rate,(note-1) vp                  650     pc/h                    
Highest directional split proportion (note-2)  390     pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           2.6     mi/h                    
Average travel speed, ATS                      34.9    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  0.94              
PCE for trucks, ET                                           1.5               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         0.966             
Two-way flow rate,(note-1) vp                                626    pc/h       
Highest directional split proportion (note-2)                376               
Base percent time-spent-following, BPTSF                     42.3   %          
Adj.for directional distribution and no-passing zones, fd/np 16.3              
Percent time-spent-following, PTSF                           58.7   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        C                 
Volume to capacity ratio, v/c                                0.20              
Peak 15-min vehicle-miles of travel, VMT15                   427     veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     1536    veh-mi    
Peak 15-min total travel time, TT15                          12.2    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



                                                                               
                     HCS2000: Two-Lane Highways Release 4.1b                   
                                                                               
                                                                               
PBS&J                                                                          
Two International Plaza Drive                                                  
Suite 810                                                                      
Nashville, TN 37217                                                            
Phone:  615-399-0298                    Fax:  615-399-0361                     
E-Mail:  http://www.pbsj.com                                                   
                                                                               
___________________Two-Way Two-Lane Highway Segment Analysis__________________ 
                                                                               
Analyst                 GGB                                                    
Agency/Co.              PBSJ                                                   
Date Performed          10/21/2002                                             
Analysis Time Period    PM DHV                                                 
Highway                 O'Neil Road                                            
From/To                 I-40 to SR 73                                          
Jurisdiction                                                                   
Analysis Year           2027                                                   
Description  Prop. System w Prop. Devel.                                       
                                                                               
___________________________________Input Data_________________________________ 
                                                                               
Highway class  Class 2                                                         
Shoulder width       6.0     ft     Peak-hour factor, PHF       0.90           
Lane width           12.0    ft     % Trucks and buses          7       %      
Segment length       3.0     mi     % Recreational vehicles     0       %      
Terrain type         Rolling        % No-passing zones          50      %      
Grade:  Length               mi     Access points/mi            10      /mi    
        Up/down              %                                                 
                                                                               
Two-way hourly volume, V    1928    veh/h                                      
Directional split       60  /   40  %                                          
                                                                               
____________________________Average Travel Speed______________________________ 
                                                                               
Grade adjustment factor, fG                    0.99                            
PCE for trucks, ET                             1.5                             
PCE for RVs, ER                                1.1                             
Heavy-vehicle adjustment factor,               0.966                           
Two-way flow rate,(note-1) vp                  2240    pc/h                    
Highest directional split proportion (note-2)  1344    pc/h                    
                                                                               
Free-Flow Speed from Field Measurement:                                        
Field measured speed, SFM                       -      mi/h                    
Observed volume, Vf                             -      veh/h                   
Estimated Free-Flow Speed:                                                     
Base free-flow speed, BFFS                     45.0    mi/h                    
Adj. for lane and shoulder width, fLS          0.0     mi/h                    
Adj. for access points, fA                     2.5     mi/h                    
                                                                               
Free-flow speed, FFS                           42.5    mi/h                    
                                                                               
Adjustment for no-passing zones, fnp           0.7     mi/h                    
Average travel speed, ATS                      24.4    mi/h                    
                                                                               
__________________________Percent Time-Spent-Following________________________ 
                                                                               
Grade adjustment factor, fG                                  1.00              
PCE for trucks, ET                                           1.0               
PCE for RVs, ER                                              1.0               
Heavy-vehicle adjustment factor, fHV                         1.000             
Two-way flow rate,(note-1) vp                                2142   pc/h       
Highest directional split proportion (note-2)                1285              
Base percent time-spent-following, BPTSF                     84.8   %          
Adj.for directional distribution and no-passing zones, fd/np 3.1               
Percent time-spent-following, PTSF                           87.8   %          
                                                                               



________________Level of Service and Other Performance Measures_______________ 
                                                                               
Level of service, LOS                                        E                 
Volume to capacity ratio, v/c                                0.70              
Peak 15-min vehicle-miles of travel, VMT15                   1607    veh-mi    
Peak-hour vehicle-miles of travel, VMT60                     5784    veh-mi    
Peak 15-min total travel time, TT15                          65.9    veh-h     
______________________________________________________________________________ 
                                                                               
Notes:                                                                         
1. If vp >= 3200 pc/h, terminate analysis-the LOS is F.                        
2. If highest directional split vp >= 1700 pc/h, terminate                     
   analysis-the LOS is F.                                                      
                                                                               



 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
COST ESTIMATES 



Route: Interchange at Interstate 40 and O'Neil Road
Alternate Interchange Only
Description: Rural diamond interchange
From: n/a
To: n/a
County: Cocke
Length (feet): 7,500
Date: June 2, 2003













Route: Interchange at Interstate 40 and O'Neil Road
Alternate O'Neil Road Improvements
Description: Rural diamond interchange
From: n/a
To: n/a
County: Cocke
Length (feet): 3,400
Date: June 2, 2003













 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
CORRESPONDENCE 

 



























 
M e e t i n g  N o t e s

 

P r o j e c t  /  L o c a t i o n :      I-40, Cocke County, Proposed Interchange 

M e e t i n g  L o c a t i o n :       Cocke County Executive’s Office 

D a t e  /  T i m e :                   June10, 2002 

P u r p o s e  Coordination with Local Officials 

A t t e n d e e s :  Charles Lewis Moore, County Executive 
                                            Dean Williams, Economic Development Commission 
                                            Dan Lindsey, Newport Utilities 
                                            Gordon Denton, APAC TN 
                                            Charles Rathbone, Mason Realty 
                                           Jim Vander Woude, Condor Investments/Whistle Stop 
                                            Scott Vander Woude, Whistle Stop 
                                            Chris Vander Woude, Whistle Stop 
                                            Ken Stonebraker, Whistle Stop 
                                            Bill Wallace, PBS&J 
 
  

D i s c u s s i o n  /  C o m m e n t :  

A meeting was held on June 10, 2002 in Newport to coordinate the Interchange 

Justification Study process with local officials. 

Mr. Moore stated that the project was the highest priority for Cocke County.  He 

mentioned Cocke County’s high unemployment rate and the need for economic 

development in the county.  He also presented letters of support for the project 

from the National Bank of Newport and the County Tax Assessor’s office.  He 

also said other organizations and civic groups would be preparing letters of 

support.  
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 Mr. Jim Vander Woude (developer) outlined their vision for development of the 

area around the proposed interchange.  They have already acquired over 100 

acres and have options on some 380 +/- additional acreage.  Mr. Ken 

Stonebraker will put together additional information on development plans and 

submit them to PBS&J to assist in preparing traffic assignments.  Mr. Dan 

Lindsey stated that Newport Utilities were committed to providing utilities to the 

site. 

Bill Wallace reviewed the Interchange Justification Study process and 

requirements of FHWA for new interstate access points.  He mentioned that an 

adequate connector road to link the proposed interchange with the local road 

system would be a requirement for interchange approval.  The proposed 

connector would need to be planned along with the interchange study. 

The schedule fro the study is to have a “draft” report for TDOT review by August, 

a submission to FHWA by October, and interchange approval by December. 
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M e e t i n g  N o t e s

 

P r o j e c t  /  L o c a t i o n :  Proposed Interchange at O’Neil Road and I-40 
 Cocke County, TN 

M e e t i n g  L o c a t i o n :       TDOT 9th Floor Conference Room 

D a t e  /  T i m e :                   July 18, 2002 at 10:00 AM 

P u r p o s e  Coordination with TDOT 

A t t e n d e e s :  C. L. Tilley, TDOT Functional Design 
                                           Matt Ashby, TDOT Planning 
 Debbi Howard, TDOT Traffic Planning 
 Steve Allen, TDOT Traffic Planning  
 Leigh Ann Tribble, FHWA 
    Bill Wallace, PBS&J 
    Brian Reynolds, PBS&J 
  

D i s c u s s i o n  /  C o m m e n t :  

A meeting was held on July 18, 2002 to coordinate the Interchange Justification 

Study process with TDOT.  The purpose of the meeting was to review the project 

location, information obtained from local officials, traffic generation and 

assignments, connector road requirements and the study schedule.   

 

Bill Wallace began the meeting by providing background information regarding 

how this project originated.  TDOT Commissioner Saltsman directed the Planning 

Division to conduct an Interchange Justification Study (IJS) utilizing TDOT funds 

at the O’Neil Road overpass along I-40 in Cocke County, TN.  The IJS is 

conducted at the request of Cocke County Executive Charles Moore, State 

Senator Tommy Haun and State Representative Ronnie Davis.   
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An overview of the study area was given aided by aerial photographs and a 

USGS Quadrangle Map of Newport, TN.  The study area was defined as the I-40 

corridor between Exit 435 and Exit 440.  The proposed interchange is located 

near the existing O’Neil Road.  Apparently, a previous study has been completed 

for this area during the mid-70s, however the study is invalid due to the date.  

The intended land use for the study area as proposed by James Vanderwoude 

was reviewed.  Approximately 1,000+ acres are available for potential 

development.  A copy of the preliminary site plan was given to Steve Allen for 

use in trip generation and traffic projections.   

 

According to a field review conducted by Bill Wallace, O’Neil Road is a narrow 

14’ to 16’ gravel road.  O’Neil Road would need to be realigned as a connector 

between the proposed I-40 interchange and U.S. Hwy 321.  Leigh Ann Tribble 

stressed that the county/developer need to realign O’Neil Road to provide a 

connection between both U.S. Hwy 321 and S.R. 73.  She believes approval of 

the proposed interchange is contingent upon this connection.  Without the 

proposed development, there does not seem to be traffic demand for an 

interchange.  Steve Allen will provide traffic counts for I-40 at Exit 435 and Exit 

440.   

 

The IJS should show the O’Neil Road connection between U.S. Hwy 321 and 

S.R. 73.  Functional plans of the proposed O’Neil Road interchange will be 

included.  The spacing between the proposed interchange and Exit 440 may 

require an auxiliary lane.  Once the IJS is approved, an APR can be completed 

with functional plans for the connector Road.  The APR should include at least 

two alternative alignments for the connector road and will address environmental 

concerns. 

 

The schedule for the study is to have a “draft” report for TDOT to review by late 

August, a submission to FHWA by October, and interchange approval by 

December. 
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M e e t i n g  N o t e s

 

P r o j e c t  /  L o c a t i o n :  I-40/O’Neil Road IJS, Cocke County, Tennessee 

M e e t i n g  L o c a t i o n :  TDOT 

D a t e  /  T i m e :  March 12, 2003 

P u r p o s e  Project Review Meeting with FHWA 

A t t e n d e e s :  Jerry Moorhead, TDOT 
 Steve Allen, TDOT 
 Bill Hart, TDOT 
 Matt Ashby, TDOT 
 Ron Baker, TDOT  
 Mark Doctor, FHWA 
 Gerald Bolden, PBS&J 
 Bill Wallace, PBS&J 
 Sarah Bowling, PBS&J 
 
  

D i s c u s s i o n  /  C o m m e n t :  

The meeting began with a brief overview of the project and the status of the draft 
IJS document review.  Mark Doctor, FHWA, identified some issues that need to 
be reviewed and addressed.  These issues include: 

1. Degradation of the level-of-service on I-40 
2. Lengths of acceleration/deceleration lanes for the ramps; 
3. Location of control-of-access fence on the east side of the 

interchange; 
4. The number of lanes on the structure over I-40; and 
5. Responsibility for construction and time frame of the connector road 

between the interchange and SR 32. 
 
Item 1 is a direct result of the added traffic volume to the network by the 
proposed development and the projected annual traffic growth.  To address this 
issue, Steve Allen agreed to rework the projected traffic data and use a phased 
approach with a percentage of the proposed development completed by 2007 
and the entire development completed by the 2027 design year.  PBS&J will 
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coordinate with Steve Allen on the initial phase of the proposed development.  
When the traffic data is revised, PBS&J will analyze the network traffic 
operations, determine potential service life of failing facilities and revise the study 
accordingly.  Also, during this process, items 2 – 4 will be reviewed and 
addressed by PBS&J. 
 
Mark Doctor indicated that the proposed connector road (O’Neil Road) between 
I-40 and SR 32 would not be a condition for initial interchange approval.  It will be 
constructed as required by future development, as will the tie in to SR 73.  The 
connector road will be a local responsibility or joint TDOT/local responsibility. 
 
When all of the issues have been addressed and the study has been revised per 
the discussions of this meeting, PBS&J will submit a revised draft copy to TDOT 
for review. 
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